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RICHARD A. TILGHMAN VS. WILLIAM PROCTOR RT AL. 1 


a At a stated term of the circuit court of the United States, 
within and for the sixth judicial circuit and the western 
division of the southern district of Ohio, begun and held at the 
city of Cincinnati, in the said division and district aforesaid, on the 
first Tuesday of February, being also the second day of that month, 
in the vear of our Lord one thousand eight hundred and eighty-six, 
and of the Independence of the United States of America the one 
hundred and tenth year. 
Present: The Honorable John Baxter, cireuit judge. 


Among the proceedings had were the following, to wit: 


RicHharp TILGumMan 
Us. 
WitLiaAM Procror, JaMEs Gambier, W. A. > No. 1877. In Equity. 
Proctor, JAMES N. GAMBLE, and GEorRGE | 
H. Procror. ) 


Be it remembered that heretofore, to wit, on the twenty-sixth day 

of June,in the year of our Lord one thousand eight hundred 

l and seventy-four, came the said complainant aforesaid herein, 

by George Harding, Esq., his solicitor, and filed in the clerk’s 

office of the court aforesaid in this cause his certain bill of com- 

plaint against the said defendants, clothed in the following words 
and figures, to wit: 


Bill of Complaint. 


(ireuit Court of the United States in and for the Southern District 
of Ohio. In Equity. 


Ricuarp TILnGHMAN 
Ss, 
WinttiaM Procror, JaAMes GambBie, W. A. Procror, James N. 
GAMBLE, and Grorce H. Proctor. 


2 To the honorable the judges of the cireuit court of the United 
States in and for the southern district of Ohio: 

Richard A. Tilghman, of Philadelphia, in the State of Pennsyl- 
Vania, and a citizen of said State, brings this bill against William 
Proctor, James Gamble, W. A. Proctor, James N. Gamble, and George 
If. Proctor, of Cincinnati, in the State of Ohio, and citizens of the 
southern district of Ohio. 

And thereupon your orator complains and says that on or before 
the 9th day of January, 1854, your orator was the true, original, 
and first inventor of a new and useful improvement in processes for 
purifving fatty bodies not known or used before, and not, at the time 
of his application for a patent,in publie use or on sale with his con- 
sent or allowance. 

And your orator further shows unto your honors that your orator, 
so being the inventor of said improvement, and being a citizen of 
the United States aforesaid, made application to the proper depart- 
ment of the Government of the United States for letters patent, in 
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accordance with the then existing laws of Congress, and having duly 
complied in all respects with the conditions and requisitions of said 
laws, on the 3rd day of October, 1854, letters patent of the United 
States, signed, sealed, and executed in due form of law, for his 1n- 
vention or discovery, were issued to your orator, whereby there were 
secured to him and his heirs, executors, and assigns, for the term of 

fourteen years from the 9th day of January, 1854, the full 
3 and exclusive right of making, using, and vending to others 

to be used the said improvement, an English patent having 
been obtained on that date for the same invention by your orator. 

And your orator further shows that a description or specification 
of the aforesaid improvement was given in the schedule to the said 
last-mentioned letters patent annexed, accompanied by certain draw- 
ings, referred to in the said last-mentioned schedule, and forming a 
part of said last-nientioned letters patent; that the said last-men- 
tioned letters patent and the said specifications thereto annexed 
(which, or an exemplified copy of which, your orator will produce, 
as your honors may direct) were duly recorded in the Patent Office, 
a copy of which is hereto annexed, marked A. 

And your orator further shows that on or about November 11, 
1859, a suit in equity was commenced in the cireuit court of the 
United States in and for the southern district of Ohio by your orator 
against Michael Werk for an infringement of said letters patent; 
that said suit came to a final hearing at the session of said court 
holden at Cincinnati November, 1860, on bill, answers, and proof ; 
and, being fully argued by counsel, it was ordered, adjudged, and 
ayreed that the, said Richard A. Tilghman was the original inventor 
of the invention patented by him, and the said letters patent were 
ralid. 

And your orator further shows that on or about May —, 
4 IS62, a suit in equity was commenced in the circuit court of 
the United States for the southern district of New York by 
your orator against Roland G. Mitchell, of New York, for an in- 
fringement of said letters patent; that said suit came to a final hear- 
Ing at the session of said court held in New York July, 1S64, Onl bill, 
answers, and proof, and, being fully argued by counsel, it was ordered, 
adjudged, and decreed that the letters patent No. 11766, granted to 
sald Richard A. Tilghman October 3rd, 1854, is a good and valid 
patent, and the said Richard A. Tilghman was the original and first 
inventor of the improvement described and claimed in said patent, 
and the said Roland G. Mitchell had infringed upon said patent and 
upon the exclusive right of the complainant under the same. 

And your orator further shows that afterwards, to wit, on or about 
the 15th day of March, 1867, the said Richard A. Tilghman made 
application to the Commissioner of Patents praying for an exten- 
sion of the said letters patent, having complied in all respeets with 
the then existing laws of Congress, and, on the 23d day of Novem- 
ber, 1867, the said letters patent were duly extended by the Com- 
missioner of Patents for the term of seven years from the 9th day 
of January, 1868, as by certificate thereon endorsed, or a duly au- 
thenticated copy thereof, in court to be produced, as your honor may 
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direct, reference being thereto had, will appear, and a copy whereof 
is hereto annexed, marked B. 
And your orator further shows that afterwards, about the 
5 18th day of May, 1868, a suit in equity was commenced in 
the circuit court of the United States for the southern district 
of Ohio by your orator against Michael Werk, Thomas Kirby, John 
Kirby, and M. Schwartz for infringemert of said extended letters 
patent, and that about the same time and in the same court a suit 
in equity was brought by your orator against George Shillito for 
infringement of said extended letters patent. 

And your orator further shows that the defendants to said last- 
mentioned two suits under the extended patent alleged in their re- 
spective answers by way of defence, among other things, that the 
extension of said letters patent was null and void by reason of want 
of jurisdiction of the Commissioner of Patents, and also for want of 
due publication, as required by law, and also for want of a true and 
faithfal account of the profits of the invention, as required by law, 
and that said letters patent were null and void because the invention 
was useless and pernicious and impracticable, and because it was not 
sufficiently deseribed, and because the thing claimed was not a pat- 
cntable subject-matter, and because the patentee deceived the public 
by concealing a part of his invention or discovery. 

And your orator further shows that the said two suits against 
Werk and others and Shillito under the extended patent came to a 
final hearing at the session of said court beld at Cincinnati in May, 
1S70, on bill, answers, and proofs, and, being fully argued by coun- 

sel, it was ordered, adjudged, and decreed that said Richard 
6 A. Tilghman was the original inventor of the invention pat- 

ented to him, and that the said letters patent and the exten- 
sion thereof were valid. 

And your orator further shows that the defendants herein, or some 
of them, have been and still are members of the firm of Proctor and 
(iamble, of Cincinnati, and that some of them have been so since 
1849 or thereabouts. 

And your orator further shows that about Feb. 24, 1865, the said 
defendants, or some of them, then constituting the firm of Procter 
and Gamble, made a written contract with your orator for a license 
to use and work the process and improvement described and claimed 
in said letters patent, a copy of which contract is hereto annexed, 
marked C, and that in pursuance of said contract the said Procter 
and Gamble paid to your orator the sum of twelve thousand dollars 
for the infringements upon said patented improvement which they 
had made and practiced before the 24th of February, 1865. 

And in pursuance of said contract your orator superintended the 
construction of an apparatus and the erection of the saine at the 
factory of said Procter and Gamble in Cincinnati, and that said 
Procter and Gamble continued to use and work said patented im- 
provement under said contract of license from Feb. 24th, 1865, up 
to Jan. 9th, 1868, and during that time manufactured and decom- 
posed about ten millions of pounds of fat into fat acids and glycerine 
by said patented process, and made monthly accounts and payments 
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to your orator therefor amounting to the sum of twenty thousand 
dollars or thereabouts. 
7 And your orator further shows that, having obtained an 
extension of his letters patent, as heretofore stated, he wrote 
to said Procter and Gamble a letter dated Dee. 30, 1867 (a copy 
whereof is hereto annexed, marked D), offering them a_ license 
under the extended patent, and that he received from said Procter 
and Gamble a letter dated Jan. 6, 1S6S, a Copy of which is annexed, 
marked /, accepting a license under the extended patent. 

And your orator further shows that on the 9th Jan’y, 1868, a con 
tract of license was made and executed by and between the said de- 
fendants, or some of them, then constituting the firm of Procter and 
Gamble, and your orator,a copy of which is hereto annexed, marked 
I and that said Procter and Gamble continued to use said patented 
process under said contract up to the end of April, 1870, and manu- 
factured and decomposed into fat acids and glycerine by said pat- 
ented process, between the thy of Jan’y, LS6S, and May # IS70, 
about eleven million of pounds of fat, and made monthly accounts 
and payments to your orator therefor, amounting to the sum of 
twenty-two thousand dollars or thereabouts. 

And your orator further shows that since the Ist May, 1870, the 
said Procter and Gamble and the said defendants, members of said 
firm, have continued and are still continuing to use and work said 
patented process, but have wholly negleeted and refused to account 

and pay over the same, and on the 50th June, 1870, the said 
8 Procter and Gamble wrote to your orator a letter, in which 

they positively refused to make further payments, a copy of 
which is hereto annexed, marked G, and that your orator wrote to 
said Procter and Gamble the letter dated July 11, 1870, and received 
from them the letter dated Aug’t 2, 1870, copies of which are hereto 
annexed, marked, respectively, H and L. 

And your orator further shows that, in consequence of the posi- 
tive refusal of said Procter and Gamble and the defendants to com- 
ply with their contract, their right to work said patented process 
under said contract had terminated, but that nevertheless the said 
defendants have continued and still continue to use and work said 
patented process in violation of the rights of your orator. 

But now so it is, may it please your honors, that the said William 
Procter, James Gamble, W. A. Procter, James N. Gamble, and George 
H. Procter have actually combined and confederated with the said 
Michael Werk, Thomas Kirby, John Kirby, M. Schwartz, and George 
Shillito and Roland G. Mitchell, or some of them, to resist,embarrass, 
and destroy the exclusive privileges secured to your orator, us afore- 
said, and to use the said patented process without license of your 
orator and in violation of his rights; and the said confederates, or 
some of them, including the defendant, have held meetings and en- 
tered into agreements and contributed, or promised to contribute, 
money for the purpose last aforesaid, hoping to embarrass and op- 

press your orator by protracted and expensive litigation, so as 
v to prevent your orator from enjoying his just rights aforesaid, 
and obtain the use of the said patented process without pay- 
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ing a compensation therefor, all which is contrary to equity and 
good conscience and in contravention of your orator’s just rights in 
the premises. 

And your orator further shows that your orator has extensively 
applied the said improvements to practical use, and has been, and 
but for the infringement hereinafter complained of would still be, in 
the undisturbed possession, use, and enjoyment of the exclusive privi- 
leges secured by the said letters patent and in receipt of the profits 
of the same. 

And your orator further shows unto your honors, as he is informed 
al believes, that the defendants hereinafter named, well knowing 
all the facts hereinbefore set forth, are now constructing and (sing 
the said patented improvement, or a process in some parts thereof 
substantially the same in construction and operation as in the said 
letters patent mentioned, the exclusive right and privilege to make 
and use which, and vend the same to others to be used, is thus by 
law vested in your orator. 

And so it is, may it please your honors, that the said defendant, 
as your orator is informed and believes, without the license of your 
orator, against his will, and in violation of his rights, has made and 
used, and intends to continue still to make and use, the said im- 
provement within the southern district of Ohio, all of which is in 

violation of tie said letters patent. 
10 To the end therefore that the defendant may, if he can, 

show reason why your orator should not have the relief 
hereby praved, and that he may make a full disclosure and dis- 
covery of all the matters aforesaid, and upon their several corporal 
oaths, and according to the best and utmost of their kuowledge, re- 
membrance, information, and belief, full, true, direct, and perfect 
answer make to such of the several interrogatories hereinaiter num- 
bered and set forth as, by the note hereunder written, they are re- 
quired to answer—that Is to say: 

1. Whether the said original letters patent were granted and 
issued to the said Richard A. Tilghman on the 5rd of Oct., 1854. 

2. Whether the said patent was, on the 25rd November, 1867, re- 
newed and extended for the period of seven years from the 9th Janu- 
ary, 1S6S. 

3. Whether the said suit in equity against Michael Werk was 
commenced and prosecuted and judgment and decree rendered as 
above set forth. 

4. Whether the said suit in equity against Roland G. Mitchell was 
commenced and prosecuted and the judgment and decree rendered 
as above set forth. 

5. Whether the said suit in equity against Michael Werk, Thomas 
Kirby, John Kirby, and M. Schwartz was commenced and _prose- 
cuted and the judgment and decree rendered as above set forth. 

6. Whether the said suit in equity against George Shillito was 
commenced and prosecuted and the judgment and decree rendered 
as above set forth. 

7. Whether the contracts dated Feb. 24, 1865, and Jan. 9, 1868, 
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1] were made as set forth, and whether the letters annexed, 


marked D, E, G, H, and J, were written, as above set forth. 

S. Whether any or which of the defendants were members of the 
firm of Procter and Gamble at any and which of the following dates, 
viz: prior to 1858; Feb’y 24, 1865; Jan’y 9th, 1868; June 30, 1870. 
What persons have been members of said firm from 1558 to the 
present time, and when and during what time. 

9 Whether the defendants, or either of them, have at any time 
since the 9th January, 1868, and when and during what period of 
time used any process for decomposing fat into fat acids and glyce- 
rine by the action of water at a high temperature and pressure, and 
whether or no the said process was not substantially the same in 
principle and operation as the process patented to complainant, and 
how the same differed therefrom, if at all. 

10. Whether the process used since May 1, 1870, by the defend- 
ants, or any of them, to decompose fat into fat acid and glycerine 
was not substantially the same in principle and operation as that 
which was employed between Jan’y 9th, 1868, and May 1, 1870, by 
said Procter and Gamble and the defendants, who were then mem- 
bers of that firm, and how the same differed therefrom, if at all. 

11. Deseribe minutely and in detail the process used by the de- 
fendants, or any of them, since January 9th, 1868, to decompose fat 
into fat acids and glycerine, stating particularly the proportion of 

fat and water and the temperature and pressure used. 
12 12. Describe minutely and in detail the process used by 
Procter and Gamble and the defendants, who were the mem- 
bers of that firm prior to 1858, to decompose fat into fat acids and 
glycerine, stating particularly how many pounds of lime and how 
many pounds of sulphuric acid were used to each one hundred 
pounds of fat, and what was the temperature and pressure employed. 

15. Whether any, and if any how much, fat has been decomposed 
into fat acids and glycerine by the defendants, or either of them, 
since the Ist May, 1870, and whether any, and if any how much, 
cost and expense, and how many pounds of lime and of sulphuric 
acids have been saved by the use of the process employed since 
May Ist, 1870, as compared with the process employed prior to 
IS68 by said Procter and Gamble with the defendants, who were 
then members of that firm. 

l4. Whether, in the process employed by the defendant since Ist 
May, 1870, any and what quantity of fat was saved and _ utilized 
which would have been lost and thrown away with the waste sul- 
phate of lime in the proces employed prior to 1858 by said Procter 
and Gamble and the defendants who were then members of that 
firm; whether the saving did not amount to about two per cent. of 

all the fat worked. 

ld. Whether the solution of glycerine obtained by the process 
used by the defendants since May 1, 1870, was not of greater strength 
and purity than that obtained by the process used prior to 1855 by 
sald Procter and Gamble and the defendants, then members of that 
firm. : 
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16. Whether or not the said defendants, or either of them 
13 and which, have entered into any agreement or have had any 
agreement with the said Werk, or F. Kirby, or J. Kirby, or 
Schwartz, or Shillito, or Mitchell, or any and what other person or 
persons to contribute any and what sam of money, or other thing 
of value, for the purpose of opposing the rights of your orator under 
the said letters patent or paying the expenses of lawsuits, or any 
and what other expenses (oem to be incurred, in resisting the 
said rights under the said letters patent, and whether any, and how 
inany, neetings have been held or consultations had, and by and 
between whom, and when and where, and whether any writing has 
been signed, and by whom, and what were its contents, and in whose 
possession is the original paper. 

And now, to the end that the defendant may be compelled to ac- 
count for and pay over the income thus unlawfully derived from 
the violation of the rights of your orator as above, and be restrained 
from any further sieiotion of said rights, your orator prays that 
your honors may grant a writ of injunction restraining the defendant 
from any further construction or sale or use in any manner of said 
patented improvement, or any part thereof, in violation of the rights 
of your orator, as aforesaid, md that the machine or machines now 
in possession or use of the said defendant may be destroyed or deliv- 
ered up to your orator for that purpose, and also that your honors 
upon entering of the decree for an infringement, as above prayed 
for, may also proceed to assess or cause to be assessed under your 

direction, in addition to the profits to be accounted for by 
14 the defendants, as aforesaid, the damages your orator has 

sustained by reason of such infringement, and that your honors 
may increase the actual damages so assessed to a sum equal to three 
times the amountof such assessment under the circumstances of the 
wilful and unjust infringement by said defendant as herein set 
forth. 

And your orator prays also for a provisional or preliminary in- 
Junction and for such other relief as the equity of the case may 
require and to your honors may seem meet. : 

May it please your honors to grant unto your orator not only a 
writ of injunction conformable to the prayer of this bill, but also a 
writ of subpoena of the United States of America, directed to the 
said William Procter, James Gamble, Wm. A. Procter, James N. 
Gamble, and George H. Procter, and commanding them to appear 
and answer unto this bill of complaint and to abide and perform 
such order and decree in the premises as to the court shall seem 
meet and be required by the principles of equity and good con- 
science. 

(Signed) GEORGE HARDING, 
Solicitor for Complainant. 


The defendants are required to answer each of the foregoing in- 
terrogatories, numbered one to sixteen, inclusive. 
(Signed) GEORGE HARDING, 
Solicitor for Complainant & of Counsel. 
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15 Unxirep Srates or AMERICA, \ oie 
Eastern District of Pennsylvania, )~” 


Richard A. Tilghman, the complainant in the foregoing bill 
named, being duly sworn, says that so fartas the statements therein 
contained are within his own knowledge they are true, and so far 
as they are derived from the information of others he believes them 
to be true; and he further says that he verily believes the said Rich- 
ard A. Tilghman in said bill named is the original, true, and first 
inventor of the new and useful improvement in processes for puri- 
fying fatty bodies, and which is deseribed in the letters patent 
vranted to Richard A. Tilghman and mentioned in the foregoing 
bill; and your deponent verily believes that the title of him, the 
complainant, as set forth in said bill, is true. 

R. A. TILGHMAN. 


Sworn to and subseribed this 25d day of June, 1874, before me. 
[SEAL] SAMU rt BELL, 
Clerk Cir. Ct U.S, Bb. Do of Pa 


1G examin A. Richard A. Tilghman’s patent for purifying 
fatty bodies. No. 11766. 


The United States of America to all to whom these letters patent 
shall come : 


Whereas Richard A. Tilghman, of Philadelphia, Pa., has alleged 
that he has invented a new and useful improvement in processes for 
purifying fatty bodies, which he states has not been known or used 
before his application; has made oath that he is a citizen of the 
United States; that he does verily believe that he is the original and 
first inventor or discoverer of the said improvement, and that the 
same hath not, to the best of his knowledge and belief, been previ- 
ously known or used; has paid into the Treasury of the United 
States the sum of thirty dollars, and presented a petition to the Com- 
missioner of Patents signifying a desire of obtaining an exclusive 
property in the said improvement and praying that a patent may 
be granted for that Purpose : these are therefore to grant,according to 
law, to thesaid Richard A. Tilghman, his heirs, administrators, or 
assigns, for the term of fourteen vears from the 9th day of January, 
one thousand eight hundred and fifty-four, the full and exclusive 
right and liberty of making, constructing, using, and vending to 
others to be used the said improvement, a description whereof is 
given in the words of the said Tilghman in the schedule hereunto an- 
nexed and is made part of these presents. 

In testimony whereof | have caused these letters to be made patent 
and the seal of the Patent Office has been hereunto affixed. 

Given under my hand at the city of Washington, this third day 
of October, in the vear of our Lord one thousand ¢ ight hundred and 
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fifty-four, and of the Independence of the United States of America 
the seventy-ninth. 
ROBERT McCLELLAND, 
Secretary of the Interior. 
C. MASON, 
Commissioner of Palents. 


[SEAL. } 


| description thereof: 


Countersigned and sealed with the seal of the Patent Office. 
| 17 The Schedale Referred to in these Letters Patent and Making Part 
of the Same. 


To all whom it may concern : 


Be it known that I, Richard Albert Tilghman, of Philadelphia, 
have invented a new and improved mode of treating fatty and oily 
bodies, and I hereby declare that the following is a full and exact 


My invention consists of a process for producing free fat acids and 
solution of glycerine from those fatty and oily bodies of animal and 
vegetable origin which contain glycerine as their base. For this 
purpose T subject these fatty or oily bodies to the action of water at 
a high temperature and pressure, so as to cause the elements of 
those bodies to combine with water, and thereby obtain at the same 
time free fat acids and solution of glycerine. I mix the fatty body 
to be operated upon with from toa third to a half of its bulk of 
water, and the mixture may be placed in any convenient vessel in 
which it can be heated to the melting point of lead until the opera- 
tion is complete. The vessel must be closed and of great strength, 
so that the requisite amount of pressure may be applied to prevent 
the conversion of the water into steam. 

The process may be performed more rapidly and also contin- 
uously by causing the mixture of fatty matter and water to pass 
through a tube or continuous channel heated to the temperature 
already mentioned, the requisite pressure for preventing the con- 
version of water into steam being applied during the process, and 
this, 1 believe, is the best mode of carrying my invention into 
effect. 
| In the drawing hereunto annexed are shown figures of an ap- 
| paratus for performing this process speedily and continuously, but 
which apparatus I do not intend to claim as any part of my inven- 
tion. 

Fig 1 of the said drawing is a vertical section of this apparatus, 
and figure 2 shows the various parts of the apparatus in horizontal 
section, similar parts in these figures being marked with similar 
letters of reference. 

I place the fat or oil in a fluid state in the vessel a, with from one- 
third to one-half its bulk of warm water. Thedise or piston 4, per- 
forated with numerous small holes, being kept in rapid motion up 
and down in the vessel a, causes the fat or oil and water to form an 
emulsion or intimate mechanical mixture. A force-pump c¢, like 
| those in common use for hydraulic presses, then drives the mixture 
| 2—883 
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through a long coil of very strong iron tube, dd dd, which, being 

placed in the furnace ee, is heated by a fire, f, to about the 
18 temperature of melting lead. From the exit end g of the 

heating tubes d d the mixture which has then become con- 
verted into free fat acids and solution of glycerine passes on through 
another coiled iron tube, hk hk h immersed in water, by which it is 
cooled down from its high temperature to below 212° Fahrenheit, 
after which it makes its escape through the exit valve @ into the re- 
ceiving vessel. 

The iron tubes I have employed and found to be convenient for 
this purpose are about one inch external diameter and about half 
an inch internal diameter, being such as are in common use for 
Perkins’ hot water apparatus. The ends of the tubes are joined to- 
gether by welding to make the requisite length; but, where welding 
Is not practicable, | employ the kind of joints used for Perkins’ hot- 
water apparatus, which are now well known. The heating tube d 
d d is coiled several times backwards and forwards, so as to arrange 
a considerable length of tube in a moderate space. The different 
coils of the tube are kept about a quarter of an inch apart from each 
other, and the interval between them is filled up solid with cast iron, 
which also covers the outer coils or rows of tubes to the thickness 
of half or three-quarters of an inch, as shown in Fig. 2. This casing 
of metal insures a considerable uniformity of temperature in the 
different parts of the coil, adding also to its strength, and protecting 
it from injury by the fire. 

The exit valve 7 is so loaded that when the heating tubes ddd 
are at the desired working temperature, and the pump ce is not in 
action, it will not be opened by the internal pressure produced by 
the application of heat to the mixture, and, therefore, when the 
pump ¢ is not in action, nothing escapes from the valve 7, if the tem- 
perature be not too high; but when the pump forces fresh mixture 
into one end 7 of the heating tubes d dd the exit valve 7 is thereby 
foreed open to allow an equal amount of the mixture which has been 
operated pon to escape out of tne cooling tubes hh at the other 
end of the apparatus. No steam or air should be allowed to aceumu- 
late in the tubes, which should be kept entirely full of the mixture. 
lor this purpose, whenever it may be required, the speed of the 
pump should be increased, so that the current through the tubes 
may be made sufliciently rapid to carry out with it any air remain- 
ing in them. 

Although the decomposition of the neutral fats by water takes 
place with great quickness at the proper heat, yet I prefer that the 
pump ¢ should be worked at such a rate in proportion to the length 
or capacity of the heating tubes d d d that the mixture, while flow- 
ing through them, should be maintained at the desired temperature 
for ten minutes before it passes into the refrigerator or cooling parts 
hh of the apparatus. 

The melting point of lead has been mentioned as the proper 

19) heat to be used in this operation, because it has been found 
to give good results. But the change of fatty matters into fat 

acid and glycerine takes place with some materials (such as palm oil) 
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at or below the melting point of bismuth, yet the heat has been car- 
ried considerably above the melting point of lead without any ap- 
parent injury, and the decomposing action of the water becomes 
more powerful as the heat is increased. By starting the apparatus 
at a low heat, and gradually increasing it, the temperature giving 
products most suitable to the intended application of the fatty body 
employed can easily be determined. 

To indicate the temperature of the tubes d d d, I have found the 
successive melting of metals and other substances of different and 
known degrees of fusibility to be convenient in practice; several 
holes, half an inch in diameter and two or three inches deep, are 
bored into the solid parts of the castings surrounding the tubes, each 
hole being charged with a different substance. The series I have 
used consist of tin melting about 440° F., bismuth at about 510° F., 
lead at about 612° F., and nitrate of potash at about 660° F. A 
straight piece of iron wire passing through the side of the furnace 
to the bottom of each of the holes enables the workman to feel which 
of the substances are melted, and to regulate the fire accordingly. 
It is important, for the quickness and perfection of the decomposi- 
tion, that the oil and water, during their entire passing through the 
heating tubes, should remain in the same state of intimate mixture 
in which they enter them. I therefore prefer to place the series of 
heating tubes in a vertical position, so that any partial separation 
which may take place while the liquids pass up one tube may be 
counteracted as they pass down the next. I believe that it will be 
found useful to fix at intervals in the heating tubes diaphragms 
pierced with numerous small holes, so that liquids being forced 
through these obstructions with great velocity may be thoroughly 
mixed together. 

I deem it prudent to test the strength of the apparatus by a press- 
ure of ten thousand pounds to the square inch before taking it into 
use; but I believe that the working pressure necessary in using the 
heat I have mentioned will not be found to exceed two thousand 
pounds to the square inch. 

When it is desired to diminish the contact of the liquids with iron 
the tubes or channels of the apparatus may be lined with copper. 
The hot mixture of fat acids and solution of glycerine which escapes 
from the exit valve of the apparatus separates by subsidence. The 
fat acids may then be washed with water, and the solution of glycerine 
concentrated and purified by the usual means. 

The fat acids thus produced may, like those obtained by other 

methods, be used in the manufacture of candles and soaps, 
20 and applied to various purposes, according to their quality, 

and be desired they may also be first bleached by chemi- 
cal agents or purified by distillation in a current of steam or in a 
vacuuin, as is now well understood. I prefer that the fatty bodies 
should be previously deprived, as far as practicable, of such impuri- 
ties as would cause the discoloration of the fat acids produced ; but 
when the fat acids are to be finally purified by distillation this pre- 
liminary purification is of less importance. 
When the sulphuric acid, nitrous fumes, or other corrosive agent 
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shall have been used for purifying, hardening, or otherwise prepar- 
ing the fatty body to be operated upon I take care that all traces of 
it shall be washed out, or neutralized, before passing it through the 
apparatus. 

Some fatty bodies (particularly when impure) generate during the 
process a portion of acetic or other soluble acid which might tend to 
injure the iron tubes. In such cases I add a corresponding quantity 
of alkaline or basic matter to the water and oil before they are 
pumped into the tubes. 

Having now described the nature of my said invention and the 
manner of performing the same, I hereby declare that I claim as of 
my invention the manufacturing of fat acids and glycerine from 
fatty bodies by the action of water at a high temperature and press- 


ure 
Rk. A. TILGHMAN. 
Witnesses : 
JAMES McCURLEY, 
JOHN KR. DARKER, 


Consulate of the United States. London. 


(Ilere follows diagram marked p. 21.) 


2? Exurpir b. 


Whereas upon the petition of Richard A. Tilghman, of Philadel- 
phia, Pennsylvania, for an extension of the patent granted to him 


October 3, 1854, antedated January 9th, 1854, the undersigned, in 
accordance with the 18th section of the act of Congress, approved 
the 4th day of July, 1836, entitled “An act to promote the progress 
of the useful arts, and to repeal all acts and parts of acts heretofore 
made for that purpose,” and the act approved the 27th day of May, 
1848, entitled “An act to provide additional examiners in the Patent 
Office, and for other purposes,” did, on this 25d day of November, 
1867, decide that said patent ought to beextended: Now, therefore, 
I, Thomas C. Theaker, Commissioner of Patents, by virtue of the 
power vested in me by said acts of Congress, do hereby. renew and 
extend the said patent, and certify that the same is hereby extended 
for the term of seven years from and after the expiration of the first 
term, viz., from the 9th dav of January, 1868, which certificate being 
duly entered of record in the Patent Office, the said patent has now 
ihe same effect in law as though the same had been originally 
granted for the term of twenty-one years. 

[In testimony whereof I have caused the seal of the Patent Office 
to be hereunto atlixed this 23d day of November, 1867, and of the 
Independence of the United States the ninety-second. 

[L. s.] (Signed) T. C. THEAKER, 
Commissioner. 


Exuipir C. 
[Stamp ] 
It is agreed between Richard A. Tilghman and Procter eud Gam- 
ble as follows : 
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Procter and Gamble are to pay to said Richard A. Tilghman six 
thousand dollars ($6,000.00) six months after date, and are to be re- 
leased without further payment for all liability from infringement of 
the patent of R. A. Tilghman, dated October 3rd, 1854, for improve- 
ments in purifying fatty bodies, from its date to the present time. 

Said Tilghman is to license the said Procter and Gamble to work 
under said patent upon the payment by them ofa royalty of twenty 
(20) cents per 100 Ibs. of fat treated after the erection of the appa- 
ratus hereinafter provided for, and 10 cents per 100 Ibs. of fat treated 
by their present process, until said apparatus is completed and in 
working order. 

Said-Tilghman is to have erected in the factory of said Procter 
and Gamble, as soon as possible, an apparatus similar to the one pro- 
cured by him, Jones, and Conahan, said Proctor and Gamble pay- 
ing the bills for materials and labor as the same become due, and 
suld Tilghman superintending the construction and erection of said 
apparatus without charge. 

Cincinnati, Feb. 24, 1865. 

(Signed) R. A. TILGHMAN. 
PROCTER anp GAMBLE. 


Exurpit D. 


1123 Spruce Sr., Puta., Dee. 30, 1867. 
Procter and Gamble, Cin. 

Gent.: My patent, dated Oct. 3, 1854, No. 11776, has been ex- 
tended for seven years, commencing 9th Jan’y, 1868. " 

Our agreement, dated 24th Feb., 1865, relates only to the original 
term of the patent, expiring 9th Jan’y, 1868. 

If you wish to continue to use the process after that date a new 
agreement of license will be necessary. I am willing to grant a 
license upon substantially the same terms as heretofore, viz: 20 cents 
per 100 Ibs. of fat treated. 

[ enclose herewith duplicate copies of an agreement to that effect, 
which, if you think proper, you can sign and send to me, and I will 
sign and return one to you. 

I propose to furnish printed forms for the monthly statements. 

Please let me know your decision on the subject before the 9th 
Jan’y, 1868. 

Very truly yours, 
(Signed) R. A. TILGHMAN. 
Exuibit E. 
CINCINNATI, Jan’y 6, 1868. 
R. A. Tilghman, Esq., Phila. 

D’r Sin: Yours of 30th ult. to hand. Enclosed please find the 
contracts signed as desired by you. Please return us one signed by 
yourself, and oblige, 


Yours truly, PROCTER & GAMBLE. 


ona seetetem 


~, at 
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Memorandum of an agreement made this ninth day of Jan’y, 1868, 
between Richard A. Tilghman, of Phila., chemist, of the one part, 
and Procter and Gamble, of Cincinnati, manufacturers, of the 
other part. 


Whereas letters patent of the United States, dated 3d Oct., 1854, 
No. 11766, have been granted to said Tilghman for an improvement 
in processes for purifying fatty bodies, which patent expires on the 
9th Jan., 1868; 

And whereas said patent has been duly extended for the period of 
seven years from and after the 9th Jan’y, 1868; 

And whereas said Procter and Gamble have hitherto been using 
and working, and are desirous to continue to use and work, the said 
patented process under a license from said Tilghman : 

Now, this agreement witnesseth that said R. A. Tilghman hereby 
licenses said Procter and Gamble to use and work his said patented pro- 
cess during the extended period of the said patent upon the following 
terms and conditions: The said Procter and Gamble agree to keep 
an accurate accountof the quantity of fatty matter treated by 
them each day by the said patented process, specifying the number 
of charges worked and the weight of fatty matter in each charge, 
and within the first five days after the end of each month to send 
the said detailed account of the quantity treated in said month to 
said R. A. Tilghinan, and at the same time to pay him at the rate of 

twenty cents for each one hundred pounds of fatty matter 
2o treated. The said Tilghman, or his authorized agent, shall 

have the right to inspect the books of the firm, so far as may 
be necessary, for the purpose of verifying said accounts. The said 
KR. A. Tilghman shall have the right to terminaie this license if said 
Procter and Gamble shall, at any time, after thirty days’ notice in 
writing, neglect to account and pay according to the terms of this 
agreement. 

In witness whereof the said parties have hereunto set their hands 
the day and year first above written. 

(Signed) PROCTER anp GAMBLE. 
R. A. TILGHMAN. 


[ Stamp. | 
Exuibpirt G. 


Office of Procter & Gamble. (Established 1837. Candles, starch, 
soap, oils.) 


R. A. Tilghman, Esq., Phila. 

D’rk Sin: Having consulted counsel relative to our existing con- 
tract with yourself for processes employed by us in decomposition 
of fats, and being advised, in view of the facts in the case, we are 
not liable to vou, we shall decline to make further payments. 

Yours truly, 
(Signed) PROCTER & GAMBLE. 
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Exuipit H. 


1114 Grrarp St., Puta., July 11th, 1870. 
Procter & Gamble, Cin. 
27 GENTLEMEN: I have received your note of June 30th, stat- 
ing that you decline to make further payment under your 
contract. Iam rather surprised at your taking such a course at 
this particular time, when a decision as to the validity of my patent 
may be shortly expected. 

If that decision is (for the third time) in my favor, injunction 
will immediately be issued against all infringers, and I am at a loss 
to understand why you should put yourselves in a position to have 
your works stopped. 

If there has been anything developed which you think may in a 
future trial be decisive against the patent, I should be glad to be 
iuformed of it, as it may save enti and expense to us both to be 
able to form a correct judgment in any such matter. 

[I have hitherto defended my patent in the firm belief in its va- 
iidity, sustained thus far by the decisions of two courts, but I think 
I am still open to conviction should anything plainly fatal to it be 
even now brought forward. 

| doubt if Messrs. Werk & Shillito would ever have commenced 
the present dispute had they not been deceived as to the real mean- 
ing and effect of the Radley & Meyer patent and the Perkins seum 
paper. 

| enclose a copy of Mr. Harding’s argument in reply in the pend- 
ing suits. 

The position taken by you in your letter of June 30th, 1870, if 
persisted in, leaves me no alternative. I must, the refore, request 
that you consider this as the formal notice to account and pay for 

the quanty of fat worked by you in the months of May and 


28 June, 1870, as provided in our contract of Jan’y 9th, 1868. 
Resp’y yours, 
(Signed) R. A. TILGHMAN. 


Exurrir I. 


CINCINNATI, Aug. 2nd, 1870 
R. A. Tilghman, Phila. 
D’k Str: Yours of last ult. to hand. We have placed the matter 
in the hands of Chas. B. Collier, Esq., of your city, and refer you 
to him. 


Yours truly, 
(Signed) PROCTER & GAMBLE. 


[t is agreed that the within bill shall be filed on or before July 
Oth, prox., and that appearance for defendants be entered on that 
day by the undersigned as their counsel. 

Phila., June 24, “74. 

CHAS. B. COLLIER, 
For Def’ts. 
GEO. HARDING, 
For PUffs. 
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Appearance of Defendants Entered. 


And afterwards, to wit, on the sixth day of July, in the year of 
our Lord one thousand eight hundred and seventy-four, came the 
said several defendants by their counsel, Charles B. Collier, and 
entered their appearance to said bill of complaint in the clerk’s 
office of the said circuit court. 

And afterwards, to wit, on the third day of August, in the 
29) year aforesaid, came the said defendants by their said so- 
licitor, and filed in the elerk’s office of the court aforesaid 
their certain answer in said cause, clothed in the words and figures 
iollowing, to wit: 
Ansur £ 
United States Cireuit Court, Southern Distriet of Ohio. In Equity. 
Rienarp A. TinGumMan 
vs. 
WittiamM Procrer, JAMes Gambier, W. A. Procter, James N. GaM- 
bie, and Grorce H. Procrer. 


The joint answers of William Procter, James Gamble, W. A. Proe- 
ter, James N. Gamble, and George HL. Procter, defendants, to the 
bill of complaint of Richard A. Tilghman, complainant. 

These defendants, now and at all times hereinafter, saving and 
reserving to themselves and each of them all and all manner of 
benetit and advantage of exception that can or may be had or taken 
to the many errors, insufliciencies, and imperfections in the said bill 
of complaint contained, for answer thereto, or to so much thereof as 
they are advised it is material or necessary for them to answer unto, 
say as follows, to wit: 

That they are informed and believe that said complainant did 
obtain letters patent of the United States on the 3rd day of October, 
1854, whereby there purported to be granted to him, said Richard 

A. Tilghman, the exclusive right of making, using, and vend- 

0) ing to others to be used certain alleged improvements entitled 

Improvement in processes for purifying fatty bodies, which 
improvement he, said Tilgliman, alleged had been invented by him, 
but that the said Richard A. Tilghman was the original inventor 
or discoverer of the said alleged improvement or thing patented to 
him as aforesaid, these defendants here, as more particularly here- 
inafter, deny. 

And the defendants are informed and believe that said letters 
patent so as aforesaid issued on said 3rd day of October, 1854, did 
purport to grant and secure such exclusive monopoly as aforesaid 
to the said Richard A. Tilghman for the term of fourteen years from 
and after the 9th day of January, 1854, but the defendants on in- 
formation and belief deny that “an English patent” of the date last 
aforesaid was obtained by said complainant as is averred in his said 
bill; and the defendants are advised and believe, and therefore 
aver, that the Commissioner of Patents had no jurisdiction or power 
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to grant such monopoly for the term of fourteen years from and 
after said th day of January, 1854, and that said original letters 
patent and the said alleged extended patent, by reason of such error 
and want of power on the part of said Commissioner, was and is null 
and void. 

And, further answering, the defendants, on information and belief, 
aver that the said complainant did obtain foreign letters patent for 
his said alleged invention in France, Belgium, and England, and 
suid patents in France and Belgram were granted March 22d 
and. March 24th, respectively, and that said English patent 

was sealed March 25th, 1854, and enrolled July 8th, 
3 1854, and that said alleged invention was not patented 
_to said complainant in any foreign country until within the 
period of six months prior to the application by him, the complain- 
ant, for his said letters patent of the United States, and the de- 
fendants submit accordingly that the date or duration of said letters 
patent of the United States was unaffected by the date of said for- 
eign patents or either of them. 

And, further answering, the defendants are advised and believe, 
and therefore aver, that under the act of Congress in force and effect 
at the time of the application for and grant of the said letters patent 
of the United States the Commissioner of Patents was authorized and 
empowered, upon the request of anapplicant for letters patent, togrant 
apatent with adate corresponding to the date of filing the specification 
and drawings, not, however, exceeding six months prior to the actual 
issuing of the patent ;” and the defendants represent that the com- 
plainant filed his specification and drawings in the matter of his 
said application for his said letters patent in the U.S. Patent Office 
on the 5th day of August, 1854; and the defendants submit that the 
said Commissioner of Patents, in assuming and undertaking to ante- 
date said letters patent to the %th day of January, 1854, and give 
effect and force thereto from and after that date, exceeded his power 
and jurisdiction; that the said act of the Commissioner was in direct 
violation of the statutory prohibition, and that said letters patent 

were accordingly null and void. 
2 And, further answering, the defendants say that they are 

informed and believe that on or about the 15th day of March, 
1867, the said complainant made application in writing to the Com- 
inissioner of Patents praving for an extension of said letters patent, 
and that the Commissioner did, on the 23rd day of November, 1867, 
endorse on the said letters patent a certificate in part in the follow- 
ing words, to wit: 

“TI, Thomas ©. Theaker, Commissioner of Patents, by virtue of 
the pewer vested in me by said acts of Congress, do renew and ex- 
tend the said patent, and certify that the same is hereby extended 
for the term of seven years from and after the expiration of the first 
term, viz., from the 9th day of January, 1868.” 

And the defendants are advised, and accordingly submit, that if 
it should be held by the court that the improper dating of said 
patent when originally granted did not ipso facto render the same 
null and void, that the same must be held to have been a grant for 
J—SS83 
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a period of fourteen years from and_ after the date of issuance, to 
wit, the 3rd day of October, 1854, and accordingly that, in contem- 
plation of law, the original term of said patent did not expire until 
the 3rd day of October, 1865. 

And the defendants submit upon such state of facts that said ap- 
plication and proceedings in the matter of said extension and said 
certificate of said Commissioner were not, nor was any part thereof, 
in conformity with the requirements of the then existing laws of 

Congress, but, on the contrary, that the acts of Congress were 
se disregarded, evaded, and violated, and that there has never 

been any lawful extension or application for extension of the 
said letters patent. 

And the defendants, further answering, say that they are informed 
and believe that suits have heretofore been prosecuted by the said 
complainant against the several parties and in the several courts, as 
set forth in the complainant’s said bill of complaint, for alleged in- 
fringements by said parties of the complainant’s said letters patent ; 
and the defendants are also informed and believe that decrees, in 
some instances interlocutory and in others final, were rendered in 
favor of said complainant in the circuit courts in said suits, but the 
defendants are informed and believe, and therefore aver, as to said 
suit commenced Noy. 11, 1859, against Michael Werk, and in which 
an interlocutory decree was rendered in favor of the complainant 
in Noy., 1S60, that the same was presented to the court in a very 
Incomplete and imperfect manner, and that the court was not cor- 
rectly advised as to the state of the art bearing upon the branch of 
manufacture to which the said letters patent relate ; and the defend- 
ants are further informed and believe that in each of the subsequent 
suits referred to in the complainant’s said bill the decisions of the 
courts were very largely influenced and controlled by the adjudica- 
tion in said original suit against said Werk; that the honorable 
judge who rendered the said decisions against Werk and others, and 

said Shillito, in the U.S. cireuit court for the southern dis- 
od triet of Ohio, A. D. 1870, declared in his said decision that 

he was not at liberty to consider questions involved unembar- 
rassed by previous adjudications, and the said learned judge, in said 
opinion in the said suits, used the following language, to wit: 

“T thus briefly advert to the leading objections solely to show that 
they are disposed of by the said previous cases, and not to discuss 
them upon principle. 

“Were Lat liberty to treat the whole case upon principle T fear | 
should be compelled to give the patent a more limited construction 
than it has received.” 

And, further answering, the defendants are informed and believe, 
and therefore aver, that appeals were taken by the said Roland G. 
Mitchell, referred to in the said complainant’s said bill of complaint, 
from the said deerees of the said circuit court of the United States 
to the Supreme Court of the United States at the December term, 
IST1, and the December term, 1572, respectively ; that under agree- 
ment of counsel for the respective parties in said suits against 
Mitchell, as the defendants are informed and believe, and therefore 
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aver, the records in said suits against said M. Werk and others, in 
said circuit court for the southern district of Ohio, were incorporated 
and were made and became part of the record in said suits against 
Mitchell as appealed, as aforesaid, to the Supreme Court of the 
United States. 
35 And the defendants further show that, as they are informed 
and believe, and therefore aver, the said Roland G. Mitchell 
employed a process for the manufacture of free fat acids and glyce- 
rine whereby and wherein the fatty bodies operated upon were sub- 
jected to the action of water alone at a high temperature and press- 
ure, Without the aid of lime or chemicals of any kind, and that 
such process of said Mitchell accordingly is a much nearer approach 
to that described in said patent of the complainant than that of the 
defendants, as hereinafter described. 

And yet the defendants represent and aver that said suits against 
said Mitchell, coming on to be heard before said Supreme Court, 
were elaborately argued on behalf of said Tilghman by counsel 
learned in the law, and, being taken under advisement by said 
Court, were, after most careful deliberation, decided against said 
complainant, the decree of said circuit court of the United States 
for the southern district of New York being reversed, with costs ; 
that said decision of the said Supreme Court was rendered on the 
— day of March, 1874. 

And the defendants are informed and believe, and therefore aver, 
that subsequent to the rendition of said decision of said Supreme 
Court the said complainant, said Richard A. Tilghman, upon an 
allegation to the effect that at the hearing of said causes there was 
not a “full bench ”"—that one of the justices of said Court was taken 
ill during the argument of said cause, whereby he, the said com- 

pluinant, had been placed at a disadvantage—moved the Court 
ot for a rehearing and reconsideration of said causes; that such 

motion was submitted to the full bench of said Court and was 
ably presented and argued by counsel for said complainant, but, 
being taken under advisement, was overruled by said Court, and 
that accordingly « final decree was entered by said Supreme Court 
in favor of said Mitehell and against said Tilghman, reversing said 
decisions of said circuit court, and that in pursuance of said decision 
of said Supreme Court mandates therefrom have been issued to said 
circuit court and have been entered in said cireuit court reversing 
and nullifying said circuit court decisions. 

That in the opinion of said Supreme Court the following language 
was used in coustruing and defining the nature and scope of said 
plaintiff's said patent, to wit: 

“ High temperature, in the view of the patents, is indispensable, 
and, inasmuch as the vessel must be closed, it follows that the 
vessel must be one of great strength, as the high temperature will 
necessarily produce very great internal pressure. Hence the re- 
quirement is that the vessel must he one of great strength, and the 
patentee suggests, as the best mode of carrying his invention into 
effect, that the mixture prepared as described be passed through a 
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tube or continuous channel heated to the before-mentioned tempera- 
ture—that is, to the melting point of lead. 


* * + * * * 


“High heat, applied in the manner and by the means de- 

od scribed, is unquestionably the agent employed by the patentee 

to decompose the fatty and oily substances to be subjected to 

the patented process, and it is equally certain that he contemplates 

that the temperature shall be so high that the fatty and oily sub- 

stances as mixed with the water, in the manner before explained, 

will be decomposed and converted into fat acids and solution of 

elycerine in a brief space of time, not exceeding ten minutes, as he 

gives no intimation that it will ever be necessary to continue the 
mixture in the heated coil beyond that length of time. 

“Rapid manipulation and high heat are therefore the leading 
characteristics of the described process, as the great pressure men- 
tioned is only the consequence of the high heat; but as the high 
heat is indispensable to produce the described result, and as the ves- 
se] containing the mixture to be heated must be closed, it 1s quite 
obvious that the vessel must be one of very great strength, else it 
would prove to be a great inconvenient one, as it would be likely to 
burst. 


‘ * ‘ ‘ n " 

“Two other requirements of the specifications support the theory 
that high heat is the principal agent of the patented process, and 
that the vessel to be used for heating the mixture must be kept 
closed during the process of decomposition, and be One of sutlicient 
strength to sustain, without bursting, an Inward pressure of at least 
two thousand pounds to the square inch. One ts that the exit 
valve is required to be so loaded that when the heating tubes 

38 are at the desired working temperature the valve will not be 
opened by the internal pressure produced by the application 

of the heat to the mixture, so that when the pump is not In motion 
none of the mixture will escape at the other end of the apparatus: 
and the other requirement is that no steam or air shall be allowed 
to accumulate In the tubes, and that the tubes shall be kept entirely 
full of the mixture. And, further answering, the defendants repre- 
sent that long prior to the alleged invention of said complainant it 
was a well-known fact that heat of the degree as set forth in-com- 
plainant’s patent would of itself decompose the fatty bodies, and 
such fact was mede known to the world in many scientific journals 
and works; and the defendants submit that no new chemical fact 
was discovered by the said complainant nor is any new chemical 
discovery announced or claimed in his, complainant’s, said letters 
patent, but that all that is described and pretended to be claimed in 
sald patent is a process whereby water, in its liquid state, is made 
or caused to be the source or carrier of such a degree of heat to, fats 
as will—the heat—of itself effect the decomposition of the fats, the 
water at the same time serving the double purpose of carrying the 
heat and hydrating the oxide of glycerine contained in the fat; and 
the defendants represent that there is no announcement in said com- 
plainani’s said patent, nor intimation, nor was it known to said com- 
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pluinant at the time of the appl vation therefor, that water would 


decompose fats at any less temperature than that at which 
OU heat alone would effect such decomposition ; and that all 

knowledge possessed by the said Tilghman as to such last-re- 
ferred-to fact has been derived by him from experiment, observa- 
tion, and reading since the date of his said letters patent.” 

And in this connection the defendants crave leave to refer, at the 
hearing hereof, to the French and English letters patent taken out 
by said Tilghman for his said alleged invention; also to the file 
contents in the matter of complainant’s application for letters pat- 
ent sued on herein; also to letters patent taken taken out by said 
complainant in France, bearing date February 28th, 1856; also to 
letters patent of the United States taken out by sald complainant, 
bearing date the 15th day of May, 1860. , 

And, further answering, these defendants deny that they are now 
using, or have at any time since the 9th day of January, 1868, used, 
the alleged improvements described and claimed in the letters patent 
of the said complainant sued on herein, or a process substantially 
the same as that described and claimed in satd patent; and the de- 
fendants deny that they have since that date infringed upon the 
said letters patent of the complainant, or upon any rights that are 
secured to him thereby, or that may lawfully be claimed by him 
under or by virtue thereof; and the defendants represent that the 
process emploved by them since the said 9th day of January, 1868, 
is conducted in an apparatus and under conditions substantially as 

follows, to wit: 
40 The apparatus consists of a digester or strong iron tank of 
the dimensions of about twenty-five (25) feet in length and 
about four (4) feet internal diameter. Within said tank is placed a 
second tank, made of copper, slightly less—say four (4) to six (6) 
inches—in diameter than the exterior tank, the interior tank being 
bolted at its bottom to the exterior tank. 

Into the interior tank there is placed fat and water in equal quan- 
tities, together with lime, in quantity equal to one per cent. of the 
quantity of fat, the usual charge of fat being sixty-five hundred to 
seven thonsand pounds, according to the quality and kind em- 
ploved. 

When the fat, water,and lime have been placed in the digester or 
tank the digester is not full by several feet. 

Upon the introduction of the fat, water,and lime, superheated steam, 
ata pressure of between 200 and 250 pounds to the square inch, is 
introduced near the top of the iron tank, and finds its way through 
numerous holes left for the purpose into the interior copper tank, 
and is there brought into contact with and made to operate upon 
the contents of the interior tank during the time that the charge of 
fat remains in the tank, during all of which period steam in large 
quantities is necessarily and intentionally present in said tank with 
the fat; that the duration of the operation is from nine (9) to ten 
(10) hours, during which period the first charge of water is drawn 
off and a second charge of water, about one hour before the comple- 
tion of the digestion, is introduced. 


‘ *. 
‘ 
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4] Within the interior tank, about five (5) feet from its top, ts 
placed a perforated diaphragm, and also within said interior 
tank isa pump, which, during the process, Is constantly at work, | 
and the function of which is to preserve a constant agitation and | 


intermingling of the contamed contents by pumping the water from 
the bottom to the top of the vessel and discharging it on the upper 
surface of the fat in order that it, the water, may, by its greater 
specific gravity, shower itself through the fat. 6 

And the defendants represent that in the said suit against said 
Mitchell the said complainant alleged that he had granted licenses 
under his said patent, and among them one to one C. 'T. Jones, of the 
city of Cincinnati, and that said patented improvement was being 
extensively employed by said Jones and other licensees; and the 
testimony of said Jones was introduced and made part of said 
records as to the process as practiced by him under such license. 

And the defendants show that the Supreme Court, in referring to 


ty 


said process of said Jones, Suy as follows, to wit: * 
. * * x + * + 
“Counsel for the respondent also requested the witness to deseribe 
the process used by his firm which he calls the complainant’s pro- : 
cess. Ifis answer is, in substance and effect, as follows: He places 
the melted fat to be treated in a large vessel with a quantity of 


water, equal at least to one-half the bulk or weight of the fat, and 

subjects the melted fat or water to a steam pressure of three 
I2 hundred pounds to the square inch for a period of about five 

hours, keeping the water and fat in intimate contact by pump- 
Ing the water from the bottom to the top of the vessel and discharg- 
Ing iton the upper surface of the fat, in order that the water may 
make its way to the bettom of the same; to which he added that he 
preferred to use half of one per cent, of lime, for the reason, as he 
states, that that quantity of alkali enables him to perfect the decom- 
position in four hours at a pressure of two liundred and fifty pounds 
to the square inch with material eeonomy of fuel and wear and tear 
of machinery; and he states that since ascertaining the advantages 
of the lime he has adhered to that mode of operation. 


} 
: 
’ 
, 
4 


* * * * * * . 


“Satisfactory products, as the witness states, may be obtained by 
the process without lime, though he adheres to the statement that 
he prefers to use it in order to diminish the pressure which would 
otherwise be required, and for the economy which it effeets in fuel, | 
labor, and time, but he states, without any qualification, that no one 
in their manufactory ever mixed any fatty or oily substances with 
water, In the proportions given in the complainant’s specification, 
and placed the mixture in any vessel in which it could be heated to 
the melting point of lead until the operation Was completed, and 
thereby obtain free fat acids and solution of glycerine. 

“Even without any discussion it is obvious that the means and 

mode of operation practiced by the witness are widely dif- 
13 ferent from the method or process described in the specifica- 
tion of the complainant’s patent. Instead of working in a 
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vessel entirely full of the fat and water, and under a pressure suffi- 
cient to prevent the presence of steam, the operation under the pro- 
cess of the witness is performed in a vessel only partly filled, which 
is open at the upper end and enclosed in another vessel, and the 
heat is applied by the introduction of steam from boilers outside. 
Other differences also exist, as, forexample, instead of being worked 
at a temperature of 510° or 612° Fah., and a vessel capable of sus- 
taining an internal pressure of two thousand pounds to the square 
inch, the process of the witness is-worked at a temperature repre- 
sented by a pressure of only three hundred pounds to the square 
inch, which is a latitude of deviation not warranted by any lan- 
guage to be found in the complainant’s specification. 

“Two other differences may also be mentioned, which are equally 
persuasive, to show that the method or process practised by the wit- 
ness is substantially different from that embodied in the patent of 
thecomplainant. Instead of the fat and water being maintained dur- 
ing the entire operation in a state of intimate mechanical mixture, 
as required in the specification, a pump is provided, not to force the 
mixture into the heating vessel, but to be kept constantly at work 
to draw the water from the bottom of the vessel and to discharge it 

on top of the charge of fat, in order that it may percolate 
14 down through the fat and supply the deficiency occasioned 

by the fact that the water is constantly being converted into 
steam. 

“Ten minutes is the maximum time allowed for the operation in 
the complainant’s specitication, but the method or process employed 
by the witness, instead of effecting the decomposition in ten min- 
utes, requires at least four or five hours, even when he uses a small 
proportion of lime to assist the chemical action of the heated 
we” FS 

And the defendants submit that the process as employed by them 
ditfers in a greater degree from that described in said patent than 
does that of said Jones, as referred to by said Supreme Court, inas- 
much as in said Jones’ process there is employed less percentage of 
lime, less time, and greater heat and pressure than in the process of 
the defendants. 

And the defendants represent that each of the features referred 
to as employed in their process, to wit. the steam, the lime, and the 
pump, is essential to such process. 

The defendants also represent and aver that the normal working 
pressure in their apparatus is between two hundred (200) and two 
hundred and fifty (250) pounds, as aforesaid, and that said appara- 
tus is utterly incapable of resisting a pressure within fifteen hun- 
dred (1,500) pounds of that which is stated to be the normal working 
pressure of the apparatus specially described and the “convenient 

vessel ” referred to in the complainant's said letters patent. 
45 And, further answering, the defendants deny that they 

ever, either before or since the alleged extension of said letters 
patent, employed the process in said patent described, or any process 
that might lawfully be claimed thereunder; and as to the licenses 
tuken by them from said complainant, and the payment by them of 
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the large sums of money specified and set forth im said bill of com- 
plaint, they do admit the same, but allege that such license was 
taken and such payments made by them in order to avoid suits 
threatened against them by said Tilghman, and under misapprehen- 
sion of facts on their part, and influenced by what they now believe 
to have been untrie representations on the part of said Tilghman 
as to the scope of his patent and the results of his then prior expe- 
richee therewith ; and the defendants are advised that in equity and 
good conscience the said complainant is bound to restore to them 
the said several sums, with interest, paid to him by them, as set out 
in said bill of complaint. 

And, further answering, the defendants deny that the said com- 
plainant has extensively applied the said patented improvement to 
practical use; on the contrary, the defendants, on information and 
belief, aver that said complainant is not now and has not at any 
time been engaged in the branch of manufacture to which said let- 
ters patent relate; that never, except in one instance, to wit, at the 
establishment of one Monnier, in France, did the complainant ever 
attempt to put fn practice the said patented process, and such attempt 

resulted ina total failure and abandonment of said process, 
It nor has any attempt, so far as the defendants are informed 

and believe, ever been made by any person to practice said 
process. 


And the defendants, further answering, say that the conditions of 


said letters patent are such as to render the process therein described 
and claimed wholly useless, and not only so, but absolutely perni- 
cious and dangerous, Inasmuch as the same requires a degree of heat 
that would injure the quality of the fat and the products of its de- 
composition; furthermore, the heating of water to such degree as 


contemplated in said patent causes a presssure that no character of 


vessel can withstand, except small tubes, and accordingly that only 
minute charges or quantities of maternal could be treated at an 
operation in such process, which would involve such a degree of ex- 
pense as to render the same utterly impracticable, while at the same 
time being, as stated, hurtful to the material and endangering con- 
stantly the life of the operative. And the defendants accordingly 
aver that said letters patent are null and void. . 

And, further answering, the defendants deny all combination and 
confederation on their part with the parties, or any of them, named 
in said bill of complaint to injure the said complainant, or to ob 
struct his rights in the premises, or to obtain the use of his said pat- 
ented process without compensation to him, or to embarrass, hinder, 
oppress, or Injure him in any manner, and that the defendants have 

never entered into any agreement with any person, or con- 


47 tributed money for such purpose, as charged in said bill of 


complaint. 

And, further answering, the defendants say, on information and 
belief, that the said Richard A. Tilghman was not the first and origi- 
nal inventor or discoverer of the improvement described and claimed 
by him in his said letters patent, and therefore that said letters pat- 
ent are null and void ; and for the purpose of establishing the want 
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of novelty of the said alleged invention the defendants will at the 
hearing hereof rely upon and offer in evidence the following several 
letters patent and publications, to wit : 

1. The Philosophical Magazine and Journal, comprehending the 
various branches of science, the liberal and fine arts, ete., by Alexander 
Tillock, LL. D., and Richard Taylor, F. L.S., vol. LXAXIT, for July, 
August, September, October, November, and December, 1823, printed 
by Richard Taylor, Shoe Lane, London, reference being had to 
the index of said volume, page 474, title “ Fat changed in Perkins’ 
engine,” and to pages 318 and 319 of the text, under title “ Change 
of fat in Perkins’ engine by water, heat, and pressure.” 

2. The Quarterly Journal of Science, Literature, and Art, London ; 
Jno. Murray, publisher, 1825; vol. 16, page 402, title “ Fat, change of, 
by water, heat, and pressure, and page 172, title “Change of fat in 
Perkins’ engine,’ ete. 

3. The Polytechnisches Journal, herausgegeben von Dr. 
48 Johann Gottfried Dingler, zwolften band, Jahrgang, 1823, 
Stuttgart, volume 12, article on page 466, title “On change 

of fat by water, heat, and pressure.” 

4. Neuer Schauplatz der Kunste und Handwerke,CXCV. Band, 
195 vol.; Die Kergen und Siefenfabrication von Christ. Heiser 
Schmidt, Weimar, 1852, p. 144. 

5. Eneyclopedie Roret, Paris, 1849, pages 110, 111, 113, 114, 115. 

6. Patent granted to Chevreul & Gay Lussac, in France, Janu- 
ary 25,1825. Published in description des Brevets d’Invention, vol. 
41, page 52. 

7. Bericht uber die Verhaltnisse und die Werksamkeit der Poly- 
technischen gesellschaft in Berlin, drittes neft, Berlin, 1846, page 46, 
paragraph commencing “40. Mr. Wolfensttin mentioned a notice 
from anewspaper. * * * Mr. Herfahl remarked thereupon that 
if tallow, &e. 

8. Precis de Chemie Industrielle, par A. Payen, deunieme edition, 
Paris, 1851, pp. 766 and 771. 

. Philosophical Transactions of the Royal Society of London for 
the year A. D. 1862, vol. 122, published in London by Richard Tay- 
lor, page 517, index title “ Castor oil, remarkable change in, on the 
surface of the water in the cistern of the water barometer ;” also the 
hext commencing on page 539, title “ Professor Daniel on the water 
barometer erected in’ the hall of the Royal Society,” particular ref- 
erence being had to that part of the said article found on pages 
44-5, containing the account of the placing of castor oil on the 

surface of the water in the cistern or boiler, and to that portion 
49) thereof commencing with the words, “ Upon examining the oil 

upon the surface we found that it had undergone a very re- 
markable change,” ete., pp. 571-2; and reference being had also to 
the illustration or plate of said water barometer, boiler, etc., which 
accompanies said article. 

10. Letters patent granted to William Radley and Frederick Meyer 
in England, dated November 25, 1850, numbered 13081, for “Treat- 
ing fatty and other bodies to obtain products.” 
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11. Comptes Rendues de Seances, ete., vol. 37, p. 408. Paris, 1855. 
“Volatile fatty acids.” 

12. Journal fur practische chemie, herausgegeben Von Otto Linne 
Erdman und Richard Felix Marchand Band.—Leipsic, 1850—pp. 
375, °6,°7,’41, upon the application of the superheated vapors of 
water, by Prof. k. A. Scharling. 

13. Letters patent issued in France on the 11th of August, 1526, 
to KE. H. Manicler, under title “Preparation of a substance called ? 
vaxeme for making wax candles.” Brevets d’Invention, tome XXIII. f 
Paris, 1832, pp. 22, 23, No. 2006. ¢. 

These defendants, further answering, crave leave to refer, at the 
hearing hereof, to the letters patent issued to Jacob Perkins in Eng- 
land, dated December 10, 1822, for improved steam-engine, num- 
bered 4752, and to the Register of Arts and Science, published in 
London by Gi. Herbert A. D. 1824, vol. 1, Pp. 369-371, inclusive, 
title “ Perkins’ steam-engine ;” also, upon the question of novelty and 


the state of the art, to the following letters patent and publications, f 
to wit: 
HO) 14. Des machines et procedes specifies dans les brevets d’in- 


vention de perfectionnement et d’importation dont la dures 
est expires, tome XV, a Paris, 1825, p. 1424. 24 April, 1823. 

Patent of invention, of five years, for a new method of melting 
tallow in close vessels, to Mr. Appert, of Paris. 

15. English letters patent of Nicholas H. Manicler, dated March | 
20, 1526, No. 5345. 

16. Engineers’ and Mechanics’ Encyclopedia, 2 vols. London, 
1835. Thos. Kelly, publisher. Vol. 1, p. 308. Title, “Candles.” 

17. English letters patent of David Walther, dated December 23, 
1840, No. 5752. 

18. Journal of the Franklin Institute of the State of Pennsylvania, | 
for the promotion of the mechanic arts, February, 1848 (pp. 142, : 
143, 144, and 145, of vol. XV, third series), article “On the decom- 
posing power of water at high temperatures,” by Richard A. Tilgh- 
man, read before the American Philosophical Society, Philadelphia, . 
August 20, 1547. A 

19. english letters patent of William Hawes, dated June 12, 1839, 
No. 8101, for improvement in the manufacture of soap, parts of which 
improvements are also applicable to preparing tallow for the manu- 
facture of candles. 

20. English letters patent of Samuel Guppy, dated August 1, 1839, 
No, 5180, for improvements In a certain process and apparatus for 
the manufacture of soap. 

21. English letters patent of Alexander Alliott, dated February 

3, 1551, No. 15490, for certain improvements in cleaning, 
51 dyeing, and drying machines, and in machinery to be used 
In sugar, soap, metal, and color manufacturing. 

These defendants, further answering, crave leave to refer at the 
hearing of this cause to the English letters patent granted to the 
complainant, dated January 9, 1854, No. 47, for improvements in 
treating fatty and oily matters, chiefly applicable to the manufacture 
of candles. 
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And as to the several interrogatories numbered one (1) to sixteen 
(16) respectively, appended to the said bill, the defendants submit 
that the same are in larger part answered herein, and as to such 
thereof as are not herein already answered these defendants are ad- 
vised and submit that they are not bound to answer the same, and 
they claim the same benefit of objection as if the defendants had 
demurred thereto or to the discovery sought thereby. 

And the defendants submit that the complainant is not entitled 
to the relief sought in his said bill or any part thereof. 

And the defendants having now answered all of said bill which 
they are advised it is material or necessary to make answer unto, 
ray to be hence dismissed with their reasonable costs and charges 
in this behalf most wrongfully sustained. 

(Signed) WM. PROCTER. 
; JAMES GAMBLE. 
JAMES N. GAMBLE. 
GEO. H. PROCTER. 
CHAS. B. COLLIER, 
Counsel for Defendant. 


52 Unirep Srates OF AMERICA, 
Southern District of Ohio, 


Before the subscriber, Thomas Ambrose, clerk of said circuit court, 
personally appeared James N. Gamble, one of the defendants in the 
foregoing answer named, and by whom the same is subscribed, who, 
being duly sworn according to law, deposes and says that he has 
read the foregoing answer and knows the contents thereof, and that 
the statements therein contained, so far as set forth to be of personal 
knowledge, are true, and so far as set up on information of others 
he verily believes them to be true. . 
JAMES N. GAMBLE. 


Signed and sworn to before me this 3d day of August, A. D. 1874. 
THOMAS AMBROSE, 
Clerk U. 8. Cir. C't, 8S. D. O. 


And afterwards, to wit, on the twenty-fourth day of November, in 
the year aforesaid, came the said plaintiff and the said defendants, 
by their said counsel, and filedin the clerk’s office of the court afore- 
said a certain stipulation clothed in the words and figures following, 
to wit: 


Stipulation as to Thickness of Boilers. 
United States Circuit Court, Southern District of Ohio. In Equity. 


Ricuarp A. TILGHMAN 
Us. 
WILLIAM Procter, JAMES GAMBLE, ef als. 


re 


53 It is stipulated and agreed by and between the parties with 
like effect’ as if the facts agreed upon had been regularly 
proved, as follows, to wit: 
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Ist. That the defendants’ apparatus is adapted to and will prac- 
tically withstand a working pressure of not over 500 (three hundred) 
pounds per square inch, and would be wholly incapable of with- 
standing the pressure due to the temperature of melting lead. 

2nd. Assuming that a temperature of the melting point of lead, 
say 612° Fahr., produces a pressure upon the apparatus of 2,000 
(two thousand) pounds to the square inch, an apparatus to sustain 
such working pressure would require to be made sufficiently strong 
to be capable of resisting a test pressure of at least (8,000) eight 
thousand pounds per square inch. 

drd. The following table exhibits the thickness of metal that 
would be required for the sides of cylindrical vessels of various 
diameters in order that such vessels should be capable of withstand- 
lng a test pressue of eight thousand (8,000) pounds per square inch, 
it being assumed that such vessels be made of the best wrought 
iron, and that the test be made by means of hydrostatic pressure, 
and that the factor of safety be taken at 12,000 pounds per square 
inch, being three-fourths of the maximum strain at which the best 
wrought iron is Hable to suffer permanent derangement of struct- 


ure. 
D4 
| 
Diameter. | Thickness. Diameter. Thickness. 
Inches. | [nehes. TInehes. Inches. 
od LS 13 4.5 
48 | 1 12 4 
42 | ‘14 1] 3.65 
3b 12 10 Oo 
30 10 i) o 
PS | 3 Ss 265 
WAR S65 7 y oe 
24 | S (j 2 
22 | rf 5 1.65 
2) H.05 4 1.35 
1S | (5 3 ] 
16 | as, 2 HD 
5 | 5 l 2 
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4th. It is further stipulated that the testimony and exhibits here- 
tofore taken and filed in the suits of Roland G. Mitehell, appellant, 
vs. Richard A. Tilghman, in the United States Supreme Court, as 
contained in the printed records of said suits, marked “agreed 
records,” and respectively attested by the signatures of the com- 
plainant and the counsel for defendants (excepting such portions of 
sald agreed records as were marked out in the indexes and text of 
same), may be read and used at the hearing of this suit with the 
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sume effect as if such testimony and exhibits had been originally 
taken and filed herein, with the understanding that where parts 
only of exhibits are embraced in said records either party may sup- 
ply the context and read the same at the hearing. 
R. A. TILGHMAN, 
CHAS. Bb. COLLIER, 
Counsel for Def ’ts. 


nD - PoitapeLputia, Nov. 21, 1874. 

And afterwards, to wit, on the first day of December, in 
the year aforesaid, came the said plaintiff and the said defendants, 
by their said counsel, and filed in the clerk’s office of the court 
aforesaid a certain stipulation clothed in the words and figures fol- 
lowing, to wit: 


Stipulation as to Testimony. 
U.S. Circuit Court, Southern Dis't of Ohio. 
Ricnarp A. TInGHMaN vs. WILLIAM PRocTER ef al. 


The above case may be submitted to the court when called upon 
the agreed records this day signed by the respective parties, it 
being understood that said record as agreed on may be supplemented 
by the complainant, if desired, by his own testimony, and may be 
also supplemented by the defendants, if desired, by testiniony as to 
whether it is practical to construct digesters or boilers of Cimensions 
such as described in agreed testimony, such supplemental testi- 
tnony on either side to form part of Supreme Court record. 


Phila., Nov. 21, 1874. 
R. A. TILGHMAN, 
CHAS. B. COLLIER 
For Def’ts. 


56 And on, to wit, the 24th day of November was filed in the 

clerk’s oftice of the court aforesaid, in this cause, a certain 
record of the cause of Richard A. Tilghman vs. Roland G. Mitchell, 
heretofore pending in the circuit court of the United States for the 
southern district of New York, and which said record is clothed in 
words and figures following, to wit : 


. 
’ 


Agreed Record of Tilghman vs. Mitchell. 


Unirep States oF AMERICA, } 


District of Massachusetts, — | 


(ircuit Court of the United States for the Southern District of New 


York. In Equity. 
Ricuarp A. TinGuMan vs. Rotaxnp G. MITrcHeLt. 


Be it remembered that on the second day of February, in the 
year of our Lord eighteen hundred and sixty-four, at Boston, in 
suld district of Massachusetts, before me, Charles P. Curtis, Jr., a 
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commissioner in and for the district of Massachusetts to take affi- 
davits and bail in civil causes depending in the courts of the United 
States, appointed by the circuit court of the United States for the 
first circuit under the acts of Congress in such case made and _ pro- 
vided, personally appeared Wolcott Gibbs, of Cambridge, Mass., 
witness of sound mind and lawful age, witness for the complainant 
in a certain civil suit depending in the circuit court of the United 
States, in and for the second cireuit and southern district of New 
York, wherein Richard A. Tilghman is complainant v. Roland G, 
Mitehell, defendant; and the said Wolcott Gibbs, being by me first 
carefully examined and cautioned and sworn to testify the whole 
truth relative to the issue, did depose and say, in answer to inter: 
rogatories proposed by the complainant in person, as follows, viz: 

1. What is your name, age, and occupation ” 

Ans. My name is Wolcott Gibbs; [am forty-two years of age; I 
ami Rumford professor in Harvard University. 

2. State where and with whom you studied the science of chemistry. 
Mention any publie positions vou may have held as a teacher thereof, 
and whether you have been the author or editor of any books or 
papers connected with the said science. 

Ans. First I studied with the late Professor Hare, of Philadelphia ; 
with Dr. Torrey in New York; with Professors Rammelsberg and 
Rose in Berlin, in Prussia, and with Professor Liebig, in Giessen. 
Thirteen years [ was professor of chemistry and physics in the Free 
Academy in New York, and, since the first of September last, Rum- 
ford professor in Harvard University. Iam the author of numer- 
our papers on chemical and physical subjects, but have published 
no book. Tam associate editor of Silliman’s Journal. 

3. Have vou read, and do you understand, the patent granted to 
the plaintiff, dated Oectober.35, 1854? 

Ans. I have read it and do understand it. . 

t. Have you read, and do you understand, the patent granted to 
Wright & Fouche, dated January 25th, 1859? 

Ans. I have read it and understand it. 

). State whether liquid water, highly heated and under pressure, 
is or is not the agent in both these patents by which fatty bodies are 
decom posed into fat acids and solution of glycerine. 


(Objected to as incompetent.) 


Ans. I believe that it is. 

6. Examine Defendant’s Exhibit 1, and state whether you find in 
it any evidence of a prior use or knowledge of plairtiff’s process, 
and also whether said exhibit is or is not relevant to said process. 
D7 (This question is objected to and all other questions calling 

for testimony from the witness as an expert, except as to ex- 
planations of terms of science, especially as to opinions as to what 
is or Is not the import of publications referred to.) 


Ans. I have examined the Exhibit 1 referred to, and I find in it 
no evidence of a prior use or knowledge of plaintiff’s process, and 
I think that it is not relevant to said process, 
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7. Examine Defendant’s Exhibit 2, and state whether you find in 
it any evidence of a prior use or knowledge of plaintiff’s process. 

Ans. I have examined it, and find no evidence therein of prior 
use or knowledge of plaintiff’s process. 

8. State whether said Exhibit 2 (ending, as it does, in the middle 
of a sentence) is or is not calculated to give a false idea of its mean- 
ing to persons ignorant of chemistry. State also whether such false 
idea is or not corrected when the remainder of the text is given as 
quoted in complainant’s exhibit. 


(Objected to.) 


Ans. I think it might very well give a false idea of its meaning. 
I think that false idea is corrected by the remainder of the sentence, 
and that the sentence should be given as a whole. 

% Examine Defendant’s Exhibit 3 and state whether you find in 
it any evidence of a prior use or knowledge of plaintiff's process. 

Ans. I find no such evidence. 

10. Examine Defendant’s Exhibit 4 and state whether you find 
in it any evidence of prior use or knowledge of plaintiff’s process. 

Ans. I find no such evidence, but I find abstract chemical prin- 
ciples, which are the same as those involved in the plaintiff’s pro- 
COSS. 

11. Does the distillation process mentioned in Exhibit 4 use the 
agent employed in plaintiff's process, viz., liquid water highly heated 
and under pressure, and does it mention the production of the same 
results, viz., fat acids and solution of glycerine ? 

Ans. It does not use the same agent employed in plaintiff’s pro- 
cess. It does mention the production of fat acids and solution of 
glycerine. 

12. Please quote the precise words in said exhibit in which are 
mentioned the production of solution of glycerine as well as the fat 
acids, 

Ans. “ Upon submitting palm oil, at the temperature of ebullition, 
to a current of divided vapor of water, there is a distillation of the 
developed fatty acid; then, when the temperature has been carried 
to 330° (cent.), the distillation can be continued by a current of the 
vapor of water, even at an inferior temperature, as we have ex- 
plained it, for the oil of tallow. The distillation then eliminates all 
the fatty acid which the oil can produce, and there remains in the 
still a brackish, syrupy, or viscid residue, which appears to be noth- 
ing but glycerine or an altered product of this substance.” 

15. Please state, from your knowledge of the volatility of glyce- 
rine compared with that of the fatty bodies in the current of super- 
heated steam, whether you believe that the author of this paper was 
or Was not in error in speaking of this blackish residuum in the 
still as being glycerine, and also whether the production of acro- 
leine, which is mentioned by the author as accompanying the pro- 
duction of the fat acids, does or does not prove that the glycerine 
was decomposed and volatilized in that form. 


(Objected to.) 
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Ans. In answer to the first clause of this question, I say that I 

am not aware that any experiments have been made to test the rel- 

ative volatility of glycerine and the fatty acids in a current 

5S of steam. Certainly I have myself no precise knowledge on 

this point upon which I am justified in giving an answer. 

The production of acroleine certainly does prove that a part at least 

of the glycerine is decomposed into acroleine under these circum- 
stances. 

14. Could the plaintiff's process be worked in the distillation ap- 
paratus described in Exhibit 4, and could this distillation process 
be worked in plaintiff’s apparatus ? 

(Objected to.) 


Ans. I answer no to both branches of this question. 

15. State whether or not steam and water are to be regarded as 
agents entirely different and distinet in their chemical actions. 

Ans. They are not necessarily distinet. Their chemical actions 
are sometimes the same and sometimes different. 

16. In cases of chemical action demanding the soluble power of 
water, can dry steam be substituted for the water ? 


(Objected to.) 


Ans. I think not. 

17. Examine Defendant’s Exhibit 5, and state whether you find 
in it any evidence of prior use or knowledge of plaintill’s process. 

Ans. I have examined it and find none of either. 

18. After reading the context of Exhibit 5 (as given in Plaintiff's 
Exhibit DD) could any one possessing even an clementary knowl- 
edge of chemistry come to the conclusion that the author meant 
that the fat in question was stearic acid when he said it was stearine? 

Ans. On the contrary there is the clearest evidence that the sub- 
stance referred to by the author was stearine and not stearic acid, 
since he not only gives the analyses which show that the body 
analyzed was stearine, but he also says that a portion of the body 
was saponified by soda, the fatty acid separated from the soap by 
hydrochloric acid and analyzed. 

I). State whether the context given in Plaintiffs Exhibit DD is 
or is not crowded with proofs of the author’s meaning ; and state 
also whether any such proofs exist in Exhibit 5 as given by the de- 
fendant. 

(Objected to.) 

Ans. My answer is it is fall of such proofs, which are omitted in 
the Defendant’s Exhibit 5. 

20. Has this Exhibit 5 any relevancy whatever to plaintiff's 
patent ? 

Ans. None whatever. 

21. Examine Defendant’s Exhibit 7 and state whether you find 
In it any evidence of prior use or knowledgeof the plaintiff's process. 

Ans. | have examined it and find no such evidence. 
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22. Examine Defendant’s Exhibit 7 and state whether you find 
in it any evidence of prior use or knowledge of plaintiff’s process. 

Ans. My answer is the same as to the last question. 

25. Examine Defendant’s Exhibit 8 and state whether you find 
in it any evidence of prior use or knowledge of plaintiff’s process. 

Ans. Exhibit 8 has no relevancy whatever to any process relating 
to the manufacture of fatty acids. 

24. Examine Defendant’s Exhibit 9 and state whether vou find 
In it any evidence of prior use or knowledge of the plaintiff's 
} Process. 

Ans. Not the slightest. 

25. Has this exhibit any relevancy to the plaintiff’s patent ? 

Ans. It is entirely irrelevant. 

26. Examine Defendant’s Exhibit 10 and state whether you 
find in it any evidence of prior use or knowledge of plaintiff's 

pore ICCSS. 
59 Ans. I find no such evidence. 
27. Does this process differ, except in degree of heat used, 
from that deseribed in Exhibit 4? 

Ans. There is no other difference. The process described in Ex- 
hibit 10 is less perfect and complete than described in Exhibit 4. 

28. Does the distillation process, mentioned in Exhibit 10, use the 
agent employed in plaintiff's process, viz, liquid water highly heated 
and under pressure ; and does it mention the production of the same 
results—fat acids and a solution of glycerine? 

Ans. My answer to the first clause is that Exhibit 10 does not 
use such agent ; and to the second clause, that it does not distinetly 
mention the production of the same results; bat it cannot be 
doubted that the same results are obtained. 

29. Please state whether, if the palm oil which was the subject of 
the principal experiment in this exhibit had been of the same nature 
as that spoken of in Exhibit 11, page 500, could not the production 
of the amount of fat acid obtained in Exhibit 10 have been yielded 
without any corresponding production of glycerine. 

Ans. If the palm oil used in that experiment had been already 
partially decomposed into fatty acids and glycerine and the glyce- 
rine removed, then, of course, Scharling would have obtained fatty 
acids in his distillate without corresponding formation of glycerine. 
It often happens that the palm oil of commerce contains a very large 
proportion of free fatty acids. This might have been the case with 
that employed by Scharling in his process ; but it — from the 
defendant’s exhibit that Scharling employed fresh palm oil. — 

30. If glycerine had been produced in Scharling’s experiment, 
where would it have been found among the products of the experi- 
ment? 

Ans. Probably it would have remained behind in the still in con- 
sequence of the low temperature which Scharling employed. 

31. Examine Defendant’s Exhibit 11 and state whether you find 
in it any evidence of prior use or knowledge of the plaintiff’s pro- 
cess. 

Ans. I find no such evidence. 
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$2. Examine Defendant’s Exhibit 12 and state whether you find 
in it any evidence of prior use or knowledge of plaintiff's process. 

Ans. I find no such evidence. Exhibit 12 is absolutely irrelevant 
to any process whatever relative to the production of fatty acids. 

$3. Examine Defendant’s Exhibit 13 and state whether you find 
in it any evidence of prior use or knowledge of plaintiff's process. 

Ans. I find none whatsoever. 

34. Examine Defendant’s Exhibit 14 and state whether you find 
In it any evidence of prior use or knowledge of plaintiff's process. 

Ans. I made the same answer in regard to Exhibit 14. 

35. Has this Exhibit 14 any relevancy to the plaintiff's patent? 

Ans. I think very little, if any. 

36. Examine Defendant’s Exhibit 15 and state whether you find 
in it any evidence of prior use or knowledge of plaintill’s process. 

Ans. None whatever. 

37. What is the condition of the fatty matter after undergoing the 
process described in this patent (Exhibit 15); is it in the state of a 
free fat acid or is it still a neutral fat? 

Ans. It is still a neutral fat. 

35. State if there are any positive proofs of this faet contained in 
this patent itself; and, if so, mention them all in detail. 

Ans. I will read the statement of the patentee, viz: “Instead of 

preparing fatty substance from tallow by digesting with it 
GO water, as hereinbefore described, the same results may be ob- 

tained by melting tallow in an ordinary boiler and adding 
oil of turpentine thereto in the proportion of one part, by weight, of 
oil of turpentine to about seven parts, by weight, of tallow, the sub- 
sequent treatment of the tallow, after being so melted with the oil 
of turpentine, being the same as if it had been digested by water in 
the manner hereinbefore deseribed.”” L[ consider this as positive 
proof that saponification had nothing whatever to do with Manicler's 
process; but the whole patent very clearly shows that saponification 
was not intended or even thought of. 

39. Examine Defendant’s Exhibit 16, and state whether you find 
in it any evidence of prior use or knowledge of plaintiff's process. 

Ans. I find none; but there seems to be some confusion as to dates, 
Inasmuch as it is not stated what part of the memoir referred to was 
read to the Academy of Sciences, in Paris, on the 5th September, 
1855, and what part on the 3d of April, 1854, all the results being 
published together as one paper. 

40. Examine Defendant’s Exhibit 17 and state whether you find 
in it any evidence of prior use or knowledge of plaintifl’s process. 

Ans. I find none. 

41. Examine Defendant’s Exhibit 18 and state whether you find 
in it any evidence of prior use or knowledge of the plaintiff's process. 

Ans. I find none. 

12. State whether Exhibit 18 (ending in the middle of a sentence) 
is or not calculated to give a false idea of its meaning to persons 
ignorant of chemistry. State also whether such false idea is or not 
corrected when the remainder of the text is given, as quoted in com- 
plainant’s exhibit. 
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Ans. I think it might do so, and that the whole of the text should 
be given together. 
3. Examine Defendant’s Exhibit 19 and state whether you find 
in it any evidence of prior use or knowledge of plaintiff's process. 
Ans. None whatever. 
) 44. State whether the passage in this exhibit commencing, “ In 
conclusion, the saponification,” &c., is or is not in effect a positive 
‘ acknowledgment that the decomposition of stearine into stearic acid 
and glycerine by the simple action of water was not known to be 
practicable ? 
(Objected to.) 


Ans. I think it is. 
45. Examine Defendant's Exhibit 20 and state whether you find 
§ in it any evidence of prior use or knowledge of plaintiff's process. 
Aus. I find none whatever. 
Rs « 46. In the mode of working first deseribed in the plaintiff's patent. 
' _ do you find any reason for supposing that no steam whatever is to 
be aliowed to exist in the vessel along with the fat and water. 


(¢ bjected to.) 


+ 
We 


Ans. No, sir. 

47. What would be the natural method of making such an opera- 
tion where no special directions had been given? Would it be 
natural to fill the vessel entirely full with the cold liquids, or to 
leave an empty space? And state the reason. 


(Objected to.) 


Ans. The naiural method would be to fill the vessel partly full 
with fat and water, and then to apply heat after closing the vessel, 
the reason for so doing being that, if the vessel were’ completely 
filled with the water and fatty substances, the expansion produced 
‘ by the heat would burst the vessel. 

61 48. Itis directed in using the apparatus described in de- 

tail in plantiff’s patent that steam should not be allowed to 
accumulate in the tubes. Do you understand this to mean that the 
entire absence of steam is necessary to the decomposition, or do you 
perceive any mechanical reasons for such a direction being given ? 
If so, state such reasons. 

Ans. I do not understand the plaintiff’s patent to mean that the 
absence of steam is essential to the decomposition. The reasons are 
purely mechanical. The effect produced in the tube apparatus by 
the simultaneous presence in the tubes of water, melted fats, and 
steam would be analogous to those produced Ly foaming or priming 
of boilers in steam machinery, and would render the action of the 
force pump irregular and intermittent, so as to interfere materially 
with its use. | 

4%. Please state whether you are familiar with the more recent 
patents and processes for the production, purification, and distilla- 
tion of glycerine. 


Ans. I am wt. 
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5). State when and by whom your attention was first called to the 
question of the novelty of the plaintiff's patented invention as 
affected by defendant’s exhibits. State whether you then made a 
full investigation of the subject and a report, and state the substance 
of any such report. 

Ans. My attention thereto was first called by Mr. Mitchell, the 
defendant, in the early part of the year 1865.) [then made a full 
investigation of the subject at his request and gave him a written 
opinion, the substance of which was that the plaintiff's invention 
Was new. 

(( bjected to.) 

And in reply to the following cross-interrogatory proposed by 
Mr. Goddard on behalf of the defendant, he replies as follows : 


X 1. When Mr. Mitchell first called upon you on this subject) 
please recollect whether you had not before that time been spoken 
to and professionally consulted in this matter by Mr. Tilghman, or 
in his behalf, and whether you did not so inform: Mr. Mitchell. 


Ans. No, sir. IT had never been consulted by Mr. Tilghman, or 


by any person on his behalf. [never saw Mr. Tilghman till very 
recently. 
(Signed) WOLCOTT GIBBS. 
A true copy. 
Attest : A. P. CURTIS, Jr., 


Ul. S. Commissioner. 
Unirep STates or AmMenica, District of Massachusetts - 


I, Charles P. Curtis, Jr. a commissioner in and for the district of 
Massachusetts to take affidavits and bail in civil causes depending 
In the courts of the United States, appointed by the cireuit court of 
the United States for the first cireuit, under the acts of Congress in 
such case made and provided, do hereby certify that the reason for 
taking the foregoing deposition is, and the fact is, that the witness 
is material to, and lives at a greater distance than one hundred 
miles from the place of trial of, the cause in the caption of the said 
deposition named, 

[ further certify that both parties attended the taking thereof 

[ further certify that the said deposition was by me reduced to 
writing in the presence of the witness, and that he subscribed 
the same in my presence, and that [ have retained it for the 
purpose of forwarding the same under my own hand to the court 
for which it was taken with this certificate of the reason of its being 

taken. 
H2 I further certify that IT am not of counsel nor attorney to 
either of the parties in the cause in and for which the said 
deposition is taken or interested in the event of said cause. 

[n testimony whereof IT have hereunto set my hand and seal this 
litth day of February, in the vear of our Lord eighteen hundred and 
sixty-four. CHARLES PP. CURTIS, Jr., 

Con missioner to take Affidavits and Bail 
of the Circuit Court of U. S., Mass. Dist. 


[ Stamp, 5 cts. | 
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C. C. U.S., Southern District of New York. In Equity. 
Ricw Arp TinGuman v. ROLAND G. MITCHELL. 


Take notice that the depositions of witnesses to be used in evidence 
in the above-entitled case, on the part of the complainant, will be 
tuken at the office of A. R. Dutton, northeast corner of Main and 
Third streets, Cincinnati, Ohio, on Monday, the 15th of February 
next, between the hours of 10 o'clock a.m. and 4 o'clock p. m., to 
be continued from day to day, if necessary, before A. R. Dutton, Esq., 
a notary public, or before some other person duly qualified to take 
such depositions. 

You can attend at such time and place if you think proper. 

January 25th, 1864. 

RICHARD TILGHMAN, 
By his attorney, GEORGE HARDING. 


To Charles Fox, Esq., attorney for Roland G. Mitchell, Esq., de- 
fendant. 


(Endorsed:) Tilgham v. Mitchell. 
Served Charles Fox, Esq., with a copy of this notice this day, Jan- 
uary 2th, 186-4. 


A. R. DUTTON. 


(Copy.) 

The deposition of Charles T. Jones, taken by the undersigned at 
his office, in the city of Cincinnati, on Monday, the 15th day of Feb- 
ruary, 1S64, pursuant to the notice hereto annexed, to be read in 
evidence on behalf of the complainant on a hearing of a cause de- 
pending in the cireuit court of the United States for the southern 
district of New York, in which case Richard Tilghman is complain- 
ant, and Roland G. Mitchell is respondent. 

A. R. DUTTON, 
Notary Public. 


At the time and place above named Cuarves T. JoNEs was pro- 
duced as a witness by the complainant, and, first having been sworn 
in the case above named, deposed and said : 

Ist question by complainant. Please state your name and occupa- 
tiou, and how long you have been engaged in it. 

Ans. My name ts Charles Taylor Jones. I am a manufacturer of 
candles; that has been my business for about fifteen years. 

2. State the process first employed by vou for decomposing fats 

into fat acids and solution of glycerine. 
63 Ans. The first process used by me was that of saponifica- 
tion with about fourteen per cent. of lime, in open vessels, 
and decomposing the lime soap thus obtained with sulphuric acid, 
the quantity of sulphuric acid requisite being about two and a half 
pounds to each pound of lime. 

3. What was the next process introduced into the business, and 
what advantages had it over the first? And state, also, why you 
abandoned it. 
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Aus. The next process used by me was saponification under press- 
ure of about one hundred and thirty pounds to the square inch, with 
six to seven per cent. of lime, and a corresponding diminution of 
sulphuric acid. It had the advantage over the first process of dimin- 
ishing the cost of the operation just as much as the lime and _ sul- 
phuricacid was diminished. This process was abandoned for another, 
which enabled me to dispense entirely with the use of lime and 
sulphuric acid. 

4. State what process you now use and what are its advantages ; 
and also whether you practice the said process by a license from the 
complainant, and have paid and are to continue to pay him for its 
use. 

Ans. I use the process patented to Mr. Tilghman, plaintiff in this 
case, the advantages of which over all other processes known to 
me are that it enables me to produce fat acids without the use of 
lime or sulphuric acid. [do practice this process by a license from 
the complainant, and have paid and am to continue to pay him for 
its use. 

5. State how much fat has been decomposed at your factory by 
the action of water only ata high temperature and corresponding 
steam pressure of three hundred pounds to the square inch. 

Ans. About ninety thousand pounds. 

Hlow much fat is treated at each charge of the apparatus? And 
state how much fat you could decompose per week, if working night 
and day, at three hundred pounds pressure, at the same rate you 
have obtained in working by daylight only. 

Ans. From six to seven thousand pounds of fat is treated at each 
charge of the apparatus, and [ could decompose about a hundred 
and fifty thousand pounds per week by continuous work. 

7. State how long it takes, in your apparatus, after the charge has 
been heated up, to decompose it into fat acid and glycerine by the 
action of water alone at three hundred pounds steam pressure. 

Ans. About five hours. 

8. Would you have at y difficulty in continuing to work by water 
only if you desired to do so? 

Ans. I think not 

0%. Have you any specimens of stearic acid and of candles made 
from fat decomposed at your factory by water only? If so, produce 
them, and mark them “Complainant’s Exhibit H.” 

Ans. [ have such specimens. Here they are, marked as directed. 

10. Tlow much fat have you worked, in all, under the plaintiff's 
patent when using one-half per cent. of lime in addition to the 
action of the heated water, and how long has your factory been 
working the plaintiff’s process ? 

Ans. IT have treated seven hundred and thirty-eight thousand 
pounds of fat, in which a half per cent. of lime was used; and I 
have been using the plaintiffs process since the first of November 
last. 

Do you know whether candles are made from lard without 
decomposing it into fat acids? And, if so, state the process used ; 
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and if you have any sample of such manufacture, produce it, and 
mark it “Complainant’s Exhibit M.” 
Ans. I know candles are made from lard without decom- 
64 posing it, the process of which is to subject the lard to heavy 
pressure in a warm room, bleach and purify it by alkalies, 
and then mould it. I have samples of such candles here, marked 
as directed, 

12. Are you acquainted with Wilson’s process for rendering fats? 
If so, state the nature of the process, and whether the product of 
said process is sold and used in the arts as a neutral fat, or as fat 
acids, 

Ans. I have some knowledge of the process of rendering fats 
known as Wilson’s, which consists of subjecting the raw material or 
suet to a pressure of eighty or ninety pounds steam pressure per 
square inch for six or eight hours in a oon closed vessel called ‘A 
tank commonly. Water is not put into the tank with the fat. 
After the six or eight hours steaming, and a period for the deposit of 
bones and impurities and condensed steam, the product is drawn 
off, and when cold is sold and used as a neutral fat. 

13. State whether Wilson’s process is or is not substantially the 
same as that described in the first part of Manicler’s patent; and 
state, also, if lard so treated by Wilson’s process had been subse- 
quently cold and hot pressed, whether the candles produced there- 
from would not be such as contemplated by Manicler’s patent and 
also like those in Exhibit “M?” 


(« bjected to by defendant's counsel.) 


Ans. It seems to me that Wilson’s process is identical in principle 
with the process indicated in the first part of Manicler’s patent, ac- 
cording to the copy of the patent marked “ Defendant’s Exhibit 15.” 
[ believe that lard so treated, if subsequently subjected to, a power- 
ful cold and hot pressure, would yield candle-stock similar to that 
described in said patent and similar to the sample marked Exhibit 
we 


(The above question and answer are objected to by defendant's 
counsel.) 


14. State whether a stearic-candle manufacturer is able to detect 
a decomposition of two or three per cent. of a fatty matter into fatty 
acids, and whether a process which could decompose only thirty or 
forty per cent. of a fat into fatty acids would or would not be of any 
practical value in the manufacture of stearic-acid candles. 

Ans. I doubt the capacity of candle-makers, within the limit of 
my acquaintance, to detect a decomposition of only two or three per 
cent. A process which would decompose only thirty or forty per 
cent. of the fat I would regard as valueless for the purposes of a 
candle manufacturer. 

15. Please state whether the candles which would be produced 
under Manicler’s patent process would be composed of neutral fat 
or of fat acids, ie state your reasons for your opinion. 

Ans. I would think such candles would be composed of neutral 
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fat. This opinion is founded upon such statements in the patent as 
seem to preclude any idea of a decomposition of the original neutral 
fat into fat acids. 

16. Please examine the first-deseribed process in the plaintiff's 
patent and state whether or not you would infer therefrom that the 
strong vessel mentioned was to be entirely filled up with oil and 
water, so as to leave no steam room whatever in the vessel. 

(Objected to.) 

Ans. I have examined this part of the patent, and Tecan see noth- 
ing it requiring the vessel named to be completely filled with oil 
and water. 

17. State whether there are reasons, obvious to any one ac- 
G0 customed to steam-boilers, why said vessels should or should 
not be entirely full, and state such reasons. 

Ans. There are reasons which T should think would be entirely 
obvious to one aecustomed to steam-boilers why said vessels should 
not be perfectly filled with oil and water; the prominent one of 
which, to my mind, would be the danger of applying even a moder- 
ate heat to the vessel under such circumstances, Inasmuch as the 
expansion of the contents under only a moderate heat might rend 
the vessel asunder. 

18. Examine the second-deseribed process in plaintiff's patent 
and state whether or not vou can see reasons for the direction there 
given to keep the tubes entirely full of liquid, and not to allow steam 
to accumulate in them. If yea, state such reasons in detail. 

Ans. I see no reasons given therefore in that second part of the 
patent. Obvious reasons for that direction occur to my mind asa 
manufacturer, Which are the avoidance of irregular working of the 
machinery indicated, and consequently increased strain and wear of 
the machinery. 

19. Do you know the rules for calculating the strength of evlin- 
drieal iron boilers? If vea, calculate thereby the strength of per- 
fectly welded iron tubes of the dimensions directed to be used in the 
second-described apparatus in plaintiff's patent. 

Ans. [ know the rules which I believe to be generally adopted for ° 
calculating the strength of boilers. By that rule I compute the 
strength of the tubes alluded to in the second part of the plaintiff's 
patent at sixty thousand pounds—that is, it would take sixty thou- 
sand pounds to burst them. 

20. State whether you know of any person not working under the 
plaintiff's patent who professes to produce fat acids by the use of 
lime in the proportion of only one-half per cent. of the weight of the 
fat. 

Ans. I do not. 

21. Can you state about the cost of your present apparatus for 
working under the plaintiff's patent ? 

Ans. The cost will approximate to the sum of eight thousand dol- 
lars for the apparatus and its immediate connections. 

Adjourned to Tuesday, the 16th day of February, 1864, at ten 
o'clock a. m. of said day, at the same place. 


A. R. DUTTON, N. P. 
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On Tuesday, the 16th of February, at 10 o’clock a. m., pursuant to 
adjournment, the above-named witness was cross-examined by Mr. 
Harris, of counsel for the defendant, subject to the foregoing ob- 
jections. 


X 22. You have stated that you have been in the candle business 
for fifteen years. Please define more particularly the extent of your 
practical knowledge of the manufacture of soap and candles, how 
obtained, and where. 

Ans. In 1849 I became a member of the firm of Gross & Deitrich, 
engaged in the manufacture of candles, and so continued until 1857, 
during which period I was chiefly occupied in the office of the firm. 
Since 1858 I have managed the business of the factory, which is 
situated on Central avenue, in this city. My chief experience in the 
practical part of the business has been obtamed since 1858 in the 
factory. 

X 23. In the first process used by you in answer to question 2nd 
in chief was not water used, and were fats ever decomposed into fat 

acids and a solution of glycerine without the intervention of 
66 water, which was always necessarily present when glycerine 
was obtained, and generally used in connection with steam ? 

Ans. Water was used in the first process described, but in quan- 
tity only slightly in excess of that requisite for preparing the milk 
of lime. I do not know of the decomposition of neutral fats into fat 
acids and a solution of glycerine ever having been attained without 
the intervention of water. Within the limits of my experience or 
knowledge steam has always been an agent in the process. 

X 24. When was the second process described by you first used by 
yourself ? 

Ans. In the fall of 1859. 

X 25. Have you knowledge of any other processes of producing 
fat acids in which lime and sulphurie acid are dispensed with than 
the one now used by you t 

Ans. I have no knowledge of any other process of producing fat 
acids without the use of alkalies or acids. 

X 26. In answer to question 4 in chief, you state you used the 
process patented to Mr. Tilghman, plaintiff in this case. Describe 
in detail that process as used in your factory. 

Ans. I place the melted fat to be treated in a large vessel with 
water, equal to one-half the bulk or weight of the fat, or in excess of 
that proportion, and subject the charge toa pressure of steam—three 
hundred pounds to the square inch—fora period of about five hours, 


‘keeping the water and fat in intimate contact by pumping the water 


from the bottom to the top, and discharging it on the surface of the 
fat to make its way to the bottom. I prefer, however, to use half of 
one per cent. of lime, inasmuch as that quantity of alkali enables 
me to perfect the decomposition in four hours’ working, at a press- 
ure of two hundred and fifty pounds per square inch, with material 
economy of fuel and of wear and tear of machinery. Since ascer- 
taining the advantages of this mode I have adhered to it. 

X 27. Describe particularly when your apparatus was first put in 
6—SS5 
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operation, under whose superintendence, where made, the size, con- 
struction, shape, materials that compose it, its capacity and cost, the 
quantity of fat and water put into the apparatus at one time, how 
full at each charge, and the disposition made of the products after it 
Wils decom posed. 

Ans. My apparatus was first put in operation in September, 1863, 
under the superintendence of R. A. Tilghman, plaintiff in this case. 
The vessel in which the fat is treated was made in Philadelphia. 
This vessel comprises a tube of about thirty-eight feet in length and 
thirty-eight inches in internal diameter, made of iron plates of half- 
inch thickness, anda copper tube of nearly the same length and 
about thirty-five inches diameter placed inside the iron tube so as 
to leave an annular space of about one and a half inches between 
the copper and iron vessel. The estimated capacity of the vessel is 
about ten thousand pounds of oil and water,and the quantity usually 
put into the vessel at one time is six thousand pounds of fat and 
about four thousand pounds of water, which is held by the copper 
vessel mentioned above, and serves to fill it within about three feet 
of the head or top. When the decomposition is perfected the water 
holding the glycerine in solution is discharged into its proper re- 
ceptacle and the fat acids into their place. 

X 28. Explain why two tubes are used instead of one, and why 
they are of different metals. 

Ans. Because the cheapness of iron and its greater strength as 

compared with copper suggested its use to resist the great 
67 requisite pressure, and the inner vessel was introduced to 

save the iron from contact with the fat acids, which would 
rapidly corrode the iron and soon render such iron vessel unfit for 
use. 

X 20. What effeet would the corroding the iron, if only one vessel 
were used, have upon the fat acids? 

Ans. It would be caleulated to injure them by imparting a slight 
color to the product. 

X 30. In the deseription of the operation now used by you, you 
mention oil and water as the contents of the boiler. When no lime 
is used, are the products satisfactory ; if nay, how many experiments 
did you make with oil and water alone,and give all the reasons why 
you added lime to the operation ? 

Ans. The products are satisfactory when no lime is used. I have 
treated fourteen or fifteen charges of six to seven thousand pounds 
of fat, each with water alone. The reasons for adding lime in sub- 
sequent treatments was the desire to diminish the pressure, and this 
course has been persevered in, not only because that object was at- 
tained, but because an economy was effected in fuel, labor, and time. 

X 31. Do you now state that, in order to make the process with 
the greatest economy in practice, the aid of the pump to circulate 
the water and oil freety and the presence of lime in the proportion 
deseribed by you are necessary ? 

Ans. [do not know that a less quantity of lime would not suffice, but 
[ do regard the use of the pump and of some lime essential to the 
use of my apparatus with the greatest economy. 
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X 32. By whose direction do you use the pump and the percentage 
of lime now employed by you? 

Ans. The pump was an original part of the apparatus named, 
and its use directed by the plaintiff.% I use the lime solely for my 
own convenience and advantage, at my own instance, without 
direction. 

X 33. Who was present when you first employed lime in the pro- 
cess, and who first suggested its use? 

Ans. Some of my employees were the only ones present when lime 
was first used; the suggestion of its use, | think, was made by my 
foreman at the factory. 

X 34. Is not lime used in the process produced by the apparatus 
of the plaintiff in every instance, so far as your knowledge extends, 
when said apparatus is used? 

Ans. I believe it is. 

X35. Why? 

Ans. I believe it is used for the same reasons that I use it, namely, 
to economize time and cost. 

X 36. State whether any one in your manufactory ever mixed a 
fatty body with from a third toa half of its bulk of water, and placed 
the mixture in any convenient vessel in which it could be heated to 
the melting point of lead—that is, to six bundred degrees Falren- 
heit—until the operation was completed, the product being free fat 
acid and a solution of glycerine? 

Ans. No. 

X 37. If the action of steam applied directly to fats produces fat 
acids and a solution of glycerine, what benefit results from the in- 
direct application of the steam to a vessel containing the fats until 
the contents of that vessel reach the same temperature as the steam? 


(Qluestion objected to by plaintiff as calling from the witness theo- 
retical opinions in chemistry, in which he does not profess to be an 
expert.) 


68 Aus. I have no knowledge that steam alone would suffice 

for the decomposition of fats. I cannot say, therefore, that 
there would be any advantage or disadvantage in the indirect appli- 
cation of the steam. If steam alone will suffice for the decomposi- 
tion I do not know why the indirect application of it should be pre 
ferred. 

X 38. Is it not the heat and the moisture that causes the decom- 
position, and will it not be hastened as the heat is increased ; and if 
the same temperature could be obtained in an open vessel as ina 
close one, would not the same results be produced in the same time 
without pressure as with it? 

(Same objection as above.) 

Ans. I believe the decomposition of fats is effected by heat and 
moisture, and that it would be hastened as the heat is increased. I 


would suppose that if the same temperature could be obtained in an 
open vessel as in a close one that the same effects would follow. 
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X 39. Will the boiling point of fats decompose them into fat acids 
and acrol-ine ? 
(Same objection.) 


Ans. I don’t know. 
X 40. Are fats distilled into fat acids? If yea, why is not that 
mode of obtaining the material for candles the best ? 


(Same objection.) 


Ans. I understand that neutral fats will not distil-, but that they 
have to be converted into fat acids, and these fat acids are only purt- 
fied by distillation. That this process thay be the best for impure 
fats | am willing to believe, whilst I do not believe it to be the best 
for the better grade of fats, on account of the large loss ineident to 
the operation, according to the information T have. 

X 41. Have you always used the pump in your apparatus? If 
nay, have you experimented without it, and produced fat acids of a 
good quality, fit for making into candles? If so, how often, and at 
What temperature, and what time was occupied in the process ? 

Ans. I have invariably used the pump. 

X 42. Have vou ever treated lard by Wilson’s or by Manicler’s 
process, and subsequently subjected it to a hot and cold pressure ? 
If yea, please produce samples of lard thus treated by you, and mark 
them “ Defendant’s Exhibit Q.” 

Ans. I have not. 

X 45. What reason, then, had vou for stating, in your examina- 
tion-in-chief, that lard treated by Wilson’s process for rendering suet 
or raw fat would vield after pressing a stock similar to the sample 
marked “ Plaintiff’s Exhibit M,” which was not treated by Wilson’s 
process of rendering suet ” 

Ans. [do not know that the lard of which those candles were 
composed was not obtained by Wilson's process; but Tam informed 
and believe that lard thus obtained, or obtained by any otlier pro- 
cess, would yield a product similar to the specimen marked “ Plain- 
tiff’s Exhibit M.” T learn from the manufacturer of the candles 
marked “Plaintiff's Exhibit M” and from information of a similar 
manufacture by other persons that any good lard would yield such 
product. 

X 44. State how long it takes to heat up the charge in your appa- 
ratus. ° 
Ans. I have not noted the time. The water is heated up to a tem- 
perature Indicated by a pressure of two hundred and fifty pounds to 
the square inch before its introduction to the vessel in which the 

fat is decomposed, and the pump is set to work immediately 
69 after the water has been introduced. This water is heated in 

the boilers which supply the steam pressure, and is blown up 
from them into the vessel containing the fat. 

X 45. Have you ever attempted to detect a decomposition of two 
or three per cent. of a fatty matter into fat acids? If yea, explain 
your mode of procedure. 

Ans. I have not. 


a 


t 
i 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 45 


X 46. What experiments have you made in accordance with the 
specifications of Manicler’s patent? 

Ans. None—looking to the results of a preparation of stuff for 
making candles similar to those exhibited—I mean to the specimen 
marked “ Plaintiff’s Exhibit M.” 

X 47. State whether you have treated fats with water, in accord- 
ance with the first specifications of Manicler’s patent. 

Ans. I have not. 

X 48. In answer to question 16 of the examination-in-chief you 
state that you have examined the first-described process in plaintiff’s 
patent, and could see nothing in it requiring the vessel named to be 


completely filled with oil and water; please quote from said specifi- 


cation any part which states that the convenient vessel therein men- 
tioned should not be completely filled with fat and water, or any 
passage lmplying the same. 

Ans. There is no part of said specification which requires ex- 
plicitly or implicitly that the said vessel should not be completely 
filled. 

X 49. Do you now say that, by a plain interpretation of said speci- 
fication, as a manufacturer, you would not infer that said coal was 
to be completely filled with oil and water? 

Ans. I do now say that, asa manufacturer, | would not infer that a 
plain interpretation thereof would require the vessei to be completely 
lilled with fat and water. 

X 50. Have you ever used for the manufacture of fat acids and 
glycerine such an apparatus as is described in the second part of 
complainant’s patent ? 

Ans. I have not. 

X 51. Please quote from complainant’s patent the words explicitly 
or implicitly requiring or authorizing the use of a pump and one- 
half per cent. of lime as used in complainant’s apparatus, now em- 
ploved in your factory. ‘ 

Ans. I find no such words. 

X 52. Is there anything to that effect in the patent as reduced to 
practice in your factory ? 

Ans. | believe not, sir. 

X 53. Do you include the boilers necessary to produce the steam 
used in your present apparatus in the terms “ its immediate connec- 
tions,” as onl in your answer to question 21? If nay, please state 
the cost of said steam-boilers. " 

Ans. I allude to the boilers in that phrase—to the chimney also. 

X 54. In answer to question 19 you say you know rules for cal- 
culating the strength of boilers. State concisely said rules. 

Ans. The rule that I referred to is to assume the strength of one 
square inch of good iron at 60,000 pounds. To ascertain the strength 
of a boiler I would multiply the radius by the proposed pressure, 
and if that product was not in excess of the proportion of 60,000 
pounds to the square inch of the surface of the boiler such boiler 
would be considered safe to use at the proposed pressure, after mak- 

ing such allowance for loss of strength by punching and rivet- 
70 ing as is customary, which I believe to be generally about fifty 
per cent. on single-riveted boilers. 
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X 55. State how the steam pressure of your apparatus is produced 
and how it is applied. 

Ans. It is produced by cylindrical boilers, which are twenty-four 
inches in diameter and about thirty-four feet long, of which there 
are two. Thesteam generated in them is introduced into the upper 
part of the digester and into an angular space between the iron and 
copper vessels composing the digester, the iron vessel being closed 
steam tight and the upper part of the copper vessel sufficiently open 
to admit the steam directly into contact with the charge. 


Re-examination : 

56. In answer to question 40 do you refer to any process of dis- 
tilling neutral fats directly into fat acids as being in practical use 
anywhere to your knowledge, or do your remarks apply to the dis- 
tillation of fats which have been converted into fat acids by the pre- 
vious action of sulphuric acid, as practiced by Emery, of this city, 
and others ? 

Ans. Ido not refer to any distillation of neutral fats, but stated, 
in answer to question 40, my understanding that such neutral fats 
could not be distilled. The process alluded to in the latter part of 
the answer to that question was the distillation of fats which had 
been converted into fat acids by the use of sulphurie acid. 

57. Please state whether or not you have frequently seen fats which 
have been rendered by Wilson’s process, and whether, from any- 
thing in their appearance or consisteney, you have inferred that 
they differed in any material respect from fats rendered by other 
} PPOCeSSCS, 

Ans. [have frequently seen fats rendered by Wilson’s process, and 
do not regard them as materially different from fats obtained by 
other processes, although the manner of their production is evinced 
by a purity of color and a peculiar odor, which are unmistakable as 
to the process by which they have been obtained. 

58. Have you ever submitted fats rendered by Wilson’s process to 
cold pressure to extract their oil? 

Ans. I have to cold pressure only. 

59. State whether or not you consider the combination of these 
two processes, the rendering in Wilson’s apparatus and the subse- 
quent pressure by you, to be a practical fulfillment of the directions 
in Manicler’s patent. 

Ans. I do regard it as a practical fulfillment of the specifications 
of the Manicler patent, excepting this, that my pressure was not 
carried on at the high temperature indicated by the patent. 

60. What was the chemical nature of the solid and liquid fats then 
obtained by you? Were they neutral fats or fat acids? 

Ans. They were neutral fats. 

61. State whether you find in the words of Manicler’s patent any 
positive proofs of the chemical nature of the product he obtained ; 
Whether it was a neutral fat or a fat acid. 

Ans. I do find, in the last sentence of the specification, proof con- 
clusive to my mind that the results obtained under that patent were 
neutral fats, in this, that the specification says: “The oily and liquid 
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matter which is separated from my new preparation of fatty sub- 
stances may be used to burn in lamps for common purposes and for 
oiling mi achinery,” which would not be true of a fat acid. 

62. You have stated the use of the pump in the apparatus erected 

by the plaintiff at your factory to be the circulation of the 
71 water through the oil under treatment. Now, please state, 

from an examination of the cecond-described apparatus in 
plaintiff’s patent, whether or not provision has been made for pro- 
ducing this thorough mixture of the fat and water before it went 
into the: ipparatus, as well as for renewing the state of mixture, should 
it be necessary, within the apparatus itself. 

Ans. It seems to me that provision has been made for effecting 
and renewing that intimate mixture. Not having used the appa- 
ratus described in the second part of the plaintiff's s patent, I cannot 
speuk from experience. 


Reeross-examination :‘ 


63. Has the pump employed in your apparaius ever failed to act ? 
Of what material is it composed ? 

Ans. It has not. It is composed of bronze. 

64. Do you not know that neutral fats can be decomposed into fat 
acids by the sole action of a high temperature without having been 
previously treated with sulphurie acid ? 

Ans. I do not. 

(Signed) C. T. JONES. 


On Friday, the 19th day of February, the above-named witness 
reappeared an | expressed a desire to amend his answer to question 
O4, and Mr. Harris, of counsel for the defendant, being present and 
consenting thereunto, the witness stated as follows in answer to said 
question : 

My answer to said question being somewhat obscure and jnverted, 
[ now state the rule as follows: 

Multiply the thickness of the boiler plate (in inches) by 60,000, 
and divide the product by half the diameter (in inches) of the boiler. 
The quotient will be the bursting strain per square inch of medium 
iron perfectly welded. The safe working point, however, is generally 
put at one-fourth or one-fifth the strength thus asce tained to make 
up for possible defects in the plates and_ the loss of strength conse- 
quent on the process of puncturing and riveting in the usual mode 
of making steam-boilers. T aking, for ex xample, the boilers used in 
connection with my apparatus, which are 24 inches in diameter at 
’ inch thickness of iron, 3 * 60,000= 22,500, and 22,500 +12= 
1,875, which would be the strain per square inch necessary to burst 
the boiler if perfectly welded. ‘Taking one-fourth of this quotient, 
we have 469 pounds per square inch as reliable strength. 

Taking perfectly-welded tubes of } inch bore and 1 inch outside 
diameter, then half of the internal diameter is } inch, and the thick- 
ness of metal } inch. Hence } x 60,000= 15,000, and 15,000 +} = 
60,000. The calculations are based on the experiments which prove 
that medium iron requires a force of 60,000 Ibs. to the square inch 
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torendit. (See “TLaswell’s Engineer’s and Mechanic’s Pocketbook,” 
New York, Harper & Bros., 1863, pp. 148 and 219, from which | 
have taken the elements of the above rule.) 

(Signed) C. T. JONES. 


STATE OF ONTO, a 
Hamilon County, J _ 

I, A. R. Dutton, a notary public in and for said county, duly com- 
missioned, sworn, and qualified, and acting as such officer, do hereby 
certify that, pursuant to the notice prefixed to the foregoing deposi- 
tion, | caused Charles 'T. Jones,a witness for the complainant, named 

in said notice, to appear before me, at my office, on the 15th 
72 day of February, 1564, at 11 o’clock a. m. on said day; that 

said witness was by me then and there sworn in the case 
named in said notice to testify the truth, the whole truth, and 
nothing but the truth; that the deposition, as above set forth, of 
said witness, given in answer to interrogatories and cross-interroga- 
tories propounded by the plaintiff and counsel for the defendant 
respectively, was written in my handwriting, word for word, as de- 
livered by the said witness in his presence and in the presence of 
the plaintiff, who appeared in his own behalf, and in the presence of 
Samuel T. Harris, of Fox & Harris, counsel for the defendant, and 
Mr. Verdin, also an agent of the defendant; that the said deposition 
was signed by the witness in my presence and that of the above- 
named parties, as and for his testimony in the said case; that the 
taking of said deposition was continued from the 15th to the 16th 
of February by regular adjournment pursuant to the terms of the 
notice aforesaid, and was concluded on the 16th of February ; that 
the addition to said deposition by way of amendment to one of his 
answers was made by the witness at his own request and by consent 
of all the parties above named, who were present when the witness 
signed the same; that said addition was made on the 19th day of 
February, LS64, at my office, and said deposition was then and there 
finally closed. [also further certifv that IT am not of counsel or 
attorney for cither party to said cause, and am in no way interested 
In the event thereof. 

Witness my hand and notarial seal this 20th day of February, 
1864. 

A. R. DUTTON, 
Notary Public, Hamilton Countu, Ohio. 


Cireuit Court of the U.S. for the Southern District of New York. 
Ricuarp A. TincguMan v. Rotanp G. MitcHe. 
New York, Monday, March 14th, 1864. 
Present: Counsel for the respective parties. 
James ©. Boorn, called and sworn as a witness on part of the com- 
plainants, deposes and says as follows : 


1. What is your name, age, residence, and occupation or profes- 
sion ? 


t 
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Ans. James C. Booth; age, 53; reside in Philadelphia; occupa- 
tion, manufacturing and analytical chemist; I am now engaged in 
refining precious metals in the U.S. Mint and preparing them for 
coining. 

2. With whom did you study chemistry and where; how long 
have you been engaged in the profession of an analytical chemist ; 
what posts, if any, in public institutions have you held, and what 
works or papers have you written on chemistry ? 

Ans. I studied chemistry with Wohler, in Cassel, Germany, and 
with Professor Magnus, in Berlin, during 1833, 1834, ’35 ; from 1835 


to the present time I have been engaged as professional analytical 


chemist. I was professor of chemistry applied to the arts, in 
Franklin Institute, Philadelphia, for ten years, and professor of 
chemistry and physies in the Central High School, Philadelphia, 
and I have been for the last fourteen years in the U.S. Mint and I 
still continue, independent of the Mint, my profession of analytical 
chemist. Iam the author of the greater part of the Encyclopedia 

of Chemistry, of a report upon the Progress of Chemical 
73 Manufactures made to the Smithsonian Institute, at the re- 

quest of the perpetual secretary of that Institution, Professor 
Henry. I also edited the translation of Regnault’s Chemistry, trans- 
lating much of it myself. 

5. Are you acquainted with the various processes of manufactur- 
ing fat acids and preparing fats for manufacture into candles? 
What have been your opportunities for obtaining such information? 

Ans. I am acquainted with many of the processes referred to by 
reading, observation in manufacturing establishments, and my own 
experiments. This subject was always embraced in my lectures at 
the Franklin Institute. 


(Mr. Harding offers in evidence letters patent granted to R. A. 
Tilgham, Oct. 3, 1854, for fourteen years from the 9th day of Jan- 
uery, 1854, No. 11766, and marked Exhibit Y*. K. G. W. exam- 
iner.) 


4. Have you read and do you understand letters patent granted 
to R. A. Tilghman, Oct. 3, 1854? 

Ans. I have read it and understand it. 

>. Have you read and do you understand the letters patent granted 
toh. A. Wright and L. J. Fouché, January 25, 1859, No. 22765, for 
improvement in process for decomposing fat? (Mr. Harding hands 
the witness the letters patent, and Mr. Goddard admits said letters 
patent, or a certified copy thereof, has been or will be made an 
exhibit on behalf of the defendant in this case.) 

Ans. I have read and understand it. 

6. State whether the process of decomposing fat into fat acids and 
glycerine described in said patent of Wright and Fouche is the 
same or different from the process described and claimed in said 
patent of Tilgham ? 


(Objected to by defendant’s counsel as not within the province of 
an expert.) 
7—S883 
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Ans. It is the same. 

7. State how many apparatus for working said process are set 
forth in said patent of Tilghman, and whether or not the apparatus 
and mode of operation are, in your opinion, practicable, and whether 
or not they are sufticiently described to enable a person skilled in 
the arts to work the same. 

(Same objection by defendant’s counsel.) 


Ans. There are two varieties or kinds of apparatus indicated » 
they are practicable and sufliciently well described to be worked by 
one reading the patent. 

8. What do you regard as the distinguishing feature of Mr. Tilgh- 
man’s process as patented, and on what do you base your opinion as 
to the practicability and sufliciency of the description contained in 
his patent ? 

(Same objection by defendant’s counsel.) 


Ans. The distinguishing feature is the decomposition of fats into 
fat acids and glycerine by water ata high temperature and pressure ; 
as to the practicability and sufliciency, my knowledge is derived 
from direct experiment with both forms of apparatus indicated in 
the patent. 

. Please state what experiments you have tried, and in whose 
presence, and with what results. Describe the apparatus; what 
means you adopted for fixing the temperature, and produce, if you 
can, specimens of the results obtained. 

Ans. | have tried the first apparatus named in the patent in the 
presenceof Dr. F. Genth and Mr. B.C. Tilghman. Theapparatus con- 
sisted In a stout iron pipe containing a portion of water, into which 

another smaller pipe was inserted, containing pressed lard, 
74 and tightly closed by a strong screw; it was heated in a 

sloping position to prevent the mixture of the fat and water 
until it attained the temperature of melted lead, when the whole 
was shaken, so as to mix the fat and water, for five minutes, cooled 
off rapidly, and the products examined within ten minutes after the 
heat had been apphed. The fat acids and glycerine separated from 
each other are here presented as exhibits, and marked Exhibits W!' 
(fat acids) and W®? (glycerine). The exhibits are as thev came from 
the tube, the glycerine solution being evaporated without any at- 
tempt at purification. I tried the second apparatus indicated in the 
patent with an apparatus quite similar to the drawing accompany- 
ing the specification of Mr. Tilghman’s patent, except that the coil 
Was circular, rising In successive circles in a continuous coil from 
below upwards, so that the exit-pipe came from the upper part in- 
stead of the lower, as indicated in the drawing alluded to. There 
Was a force-pump drawing an emulsion of melted fat and water 
from a vessel in which it was heated and agitated, and forcing it 
into the coil of tubing, which was heated. by a fire to about the 
melting pointof lead. The exit-pipe outside of the heating apparatus 
formed another shorter coil, which was cooled by water to below 
212° Fa-renheit, and terminated in a final exit-pipe, which was con- 
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trolled by a weighted valve; the pipe of the whole coil had a full 
inch exterior and a full half-inch interior diameter. The tempera- 
ture was determined by three tubes closed at the lower end, con- 
taining, respectively, bismuth, lead, and saltpetre, the tubes abutting 
against the outside of the heated coil, and the temperature at which 
we worked was shown by the saltpetre being never melted during 
the operation, the bismuth all the time melted, and the lead melted 
nearly the whole time, except during a few minutes of solidification. 
The weight on the exit-valve was arranged to counterbalance the 
pressure in the coil, so that material would only flow out when the 
force-pump was worked. We measured nearly two gallons pressed 
lard and one gallon of water which passed through the apparatus 
in less than an hour. 


(Witness here produces specimen of the pressed lard used, which 
is marked Exhibit V'; also specimen of the product passed through 
the apparatus, which is marked Exhibit V?.) 


The fatty product from the apparatus ran out, of the consistence 
of soft butter, nearly the whole time; when it ran thinner a sample 
was taken, which is here offered as an exhibit, and marked V*, and 
solidified on cooling. The aqueous liquid which separated on ren- 
dering a basin full of the product—that is, by keeping it melted for 
a short time—was evaporated, and yielded glycerine which is here 
offered,and marked Exhibit V4. The fatty matter which came through 
the apparatus, was tested by hot alcohol, and found to dissolve en- 
tirely, and on cooling the solution very little unaltered fat separated 
from it—I estimate not one per cent. The pressed lard, tried in the 
sume way, was almost wholly insoluble in aleohol. As pressed lard 
was used, and the product consisted of glycerine and crystallized 
fat acid-and matter from which mere traces of unaltered fat were 
obtained, the decomposition was practically complete. 

10. From the character of the results which you obtained, what 
is your opinion as to the practicable utility of the process of Mr. 
Tilghman? 

(Same objection by defendant’s counsel.) 


Ans. As we obtained at the rate of some 400 to 450 pounds for 
twenty-four hours in so small an apparatus, and as this consisted of 
fat acid and glycerine, I regard the process as a most perfect manu- 
facturing process. I mean by manufacturing, making fat acid and 
glycerine in an economical manner, and adapted to commercial 

use. 
79 11. What was the cubic capacity of this apparatus? 

Ans. About 80 feet of coil-pipe, half inch interior diameter, 
of which 60 feet were heated to about the melting point of lead ; 
these 60 feet would hold three pounds and eleven-hundredths of fat, 
together with half as much water. Such a charge would remain in 
the coil about ten minutes at a time. 

12. What is the chemical name for saltpetre, and why did you 
employ it as a test of temperature in connection with the lead and 
bismuth ? 
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Ans. Nitrate of potash is another name for saltpetre. I used it 
because it melts at 650° or 660° Fahrenheit, while lead melts at about 
600° (a little above or below, according to different authorities), and 
bismuth melts at a litthe over 500°. And since the saltpetre was 
solid during the whole operation alluded to in the latter part of 
question 9, while the bismuth was melted the whole time, and the 
lead melted, except for a few moments at a time, I determined the 
temperature of the tubes to be that of melting lead. 

13. Did you try any experiment to ascertain what would be the 
effect of heat alone on neutral fat at the temperature of melting 
lead ? 

Ans. I did, by putting a coil of thick lead wire into melted neutral 
fat in a test tube and heating the tube until the lead was melted ; 
there was a mere trace of decomposition, as indicated by odor. 

In the process of Mr. Tilghman, as tried by you, state whether 
any injurious results, in a practical point of view, in the formation 
of acroleine, when worked at len perature of melting lead, was ob- 
served. 

Ans. None at all. 

>. Please state, when fat and water are heated together above the 
boiling point, in any ordinary vessel, whether any circulation takes 
place. And, if so, what is the character of such circulation, and what 
Is the cause of it? 

Ans. Such a circulation would take place, and the cause would be 
the rise of a heated and lighter column of liquid through the denser 
and cooler which takes its place, and thus producing circulation. If 
water be heated from below, and containing a layer of oi] upon it, 
circulation would tuke place uy) to the boiling point of the water, 
and even beyond that point, and if the stratum of oil were not dis- 
turbed an accummulation of steam under pressure would throw up 
columns of liquid by jerks. 

16. In the experiment tried by you in the coil apparatus men- 
tioned in Mr. Tilghman’s patent, was there or not sufficient contact 
maintained between the water and fat while in the coil to effect the 
required decomposition 4 

Ans. The product came out of the exit-tube as a soft, buttery fat, 
without any separation of water, and as the fat and water were mixed 
when they entered the apparatus, the contact must have been main- 
tuin throughout the coil. 

Please examine Defendant’s Exhibit 1 (Annals of Chemistry 
and Physies, vol. 3, pages 22 and 23, Paris, 1817) and state whether 
said exhibit contains any description of, or allusion to, such process 
deseribed and claimed by Tilghman in his said patent. 


(Same objection by defendant’s counsel.) 


Ans. It does not. 

18. Please refer to Exhibit 2 (Treatise of Elementary, Theoretical, 
and Practical Chemistry, by pera state whether or not you 
find in it any evidence of a prior knowledge or use of plaintitt’s 
process, 
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76 (Sume objection by defendant’s counsel.) 


Ans. I find none. 

1%. Please state whether said Exhibit 2 does not terminate in the 
middle of a sentence, and whether or not, ending as it does, it is not 
calculated to give an incorrect idea of its meaning. 

(Same objection.) 

Ans. It does so end, and it does give an incorrect idea. 

20. State whether or not such ineorrect idea is corrected when the 
remainder of the extract is read in connection with it. 

(Same objection.) 


Ans. It is corrected. 

21. Examine Defendant's Exhibit No. 3 (Treatise on Chemistry 
by Dumas, vol. v, page 271) and state whether you find in it any 
evidence of a prior use or knowledge of the plaintiff’s patented pro- 
cess. 

(Same objection.) 

Ans. None whatever. 

22. Please examine Defendant’s Exhibit 4 (copy of extract of 
patent of Dubrunfaut) and state whether or not you find in it any 
evidence of a prior use or knowledge of the complainant’s patented 
process. 


(Objected to.) 


Ans. None whatever. 
25. State wherein the description in| Dubrunfaut’s patent resem- 


bles and wherein it differs from the complainant’s patented process. 
(Objected to.) . 


Ans. It resembles it in producing a fat acid ata high heat; it 
differs from it in being a distillation of fact acid in employing the 
heated vapor of water and producing no glycerine. 

24. Have you ever tried the experiment of producing fat acid ae- 
cording to Dubrunfaut’s patent, Exhibit No. 4; if so, what were the 
results obtained ? 

Ans. [ distilled a half pound of pressed lard for a half hour, driv- 
Ing an abundance of superheated steam through it. The odor of 
acrol-ine filled the whole room, causing pain to the eyesfand flow of 
tears. I obtained thereby eleven per cent. of the whole fat distilled 
over, Which was entirely soluble in alcohol heated, which solution, 
when cooled, gave a small precipitate of unaltered fat, proving it to 
be fat acid, of which an exhibit is here produced and marked Ex- 
hibit UF! 

25. How long would it take to decompose a charge of neutral fat 
by Dubrunfaut’s process as compared with the time required at the 
same heat with liquid water as described by Tilghman ? 

(Objected to, except so far as the witness states experiments and 
proofs.) 


Ans. I] obtained by Dubrunfaut’s method eleven per cent. of fat 
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acid in half an hour, at which rate it would have required nine 
hours to distill the whole. In one experiment of Tilglman’s pro- 
cess, at about the same temperature, determined by melting lead, the 
whole fat was changed to fat acids and glycerine in five minutes, 
and in the coil apparatus nearly two gallons of fat were changed 
into fat acid and glycerine in less than an hour at the temperature 
of melting lead. 

26. From your knowledge of the properties of giycerine, can you 
state whether the “ blackish, syrupy, or viscid residue” which re- 
mains in Dubrunfaut’s still is “nothing but glycerine,” or “ an 
altered product of this substance,” as stated by Dubrunfaut on page 
O97 | 
Ans. It is impossible that it should be glycerine, because glycerine 
distills over at a comparatively low temperature. Wilson’s patent 

stating the medium point of the distillation of glycerine to 
77 be 370° Fahrenheit, as ascertained in his process for refining 

glycerine, and Berthellot states that he cannot evaporate ¢ 
solution of glycerine in water in a water bath without losing one- 
sixth of the weight of glycerine, the heat in this case being 212° or 
below. Dubrunfaut states that when he obtained this black viseid 
residue the temperature was 626° Fahrenheit. 

27. Please examine Exhibit No. 5, “ Beetz’s Paper on the Spon- 
taneous Change of Fats,” and state whether or not it con‘ains any 
evidence of a prior knowledge or use of the plaintiff’s patented 
process ? 

(Same objection.) 

Ans. None whatever. 

28. After reading the context of Exhibit 5, as given in plaintiff's 
Exhibit D D, state whether, in your opinion, any one possessing an 
elementary knowledge of chemistry could infer that the author 
meant that the fat he was speaking of was stearie acid when he said 
it was stearine ? 

(Same objection.) 

Ans. He shows, from its melting point—solubility, brittleness, and 

ultimate analysis—that it was stearine and not stearic acid, and any 
one possessing such elementary knowledge would so understand 
him. 
20. Is or is not the context from which Defendants’ Exhibit 5 is 
extracted full of proofs of the author’s meaning that when he used 
the word stearine he meant stearine and not stearie acid? And, if 
so, state whether or not any such proofs of his meaning exist in 
Exhibit 5. 

(Same objection.) 

Ans. In both the proofs are ample that stearine and not stearic 
acid was intended, 

30. Please state whether, in your opinion, this Exhibit 5 has any 
relevancy to the complainant’s patented process. 


(Same objection.) 
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Ans. Not the slightest. 
Adjourned till Mareh 15th, 1864, at 10} o'clock. 


Marcu 15rn, 1864. 
Present : Counsel for respective parties. 


Examination of JAmMes C. Boornu continued. 


32. Please examine Defendants’ Exhibits 7,8, 9,10, 11, 12, 13, 14, 
15, 18,19, and 20,and state whether or not you find in any of them, 
and, if any, which, evidence of a prior knowledge or use of the 
plaintiff's patented process. (1 omit from my question Exhibits 16 
and 17, Berthellot’s papers of April, 1854.) 


(Sume objection by defendant’s counsel.) 


Ans: I have examined them and find they exhibit no previous 
knowledge of the plaintiff’s patented process. 

33. Please refer, by title, to the several exhibits of defendant, num- 
bered from 1 to 20, inclusive, and point out wherein the things de- 
scribed or treated of respectively agree with or differ from the plain- 
tiff’s patented process, omitting from your answer Exhibits 16 and 
17, Berthellot’s papers of 1854. 


(Same objection.) 


Ans. In Exhibit 1 (“Annals of Chemistry and Physic,” vol. 3, 
pages 22 and 25), in stating that the simultaneous action of air and 
of the vapor of water carries off the odor of oils, bleaches them, and 
disposes them to saponification, there is not the slightest allusion to 
the decomposition of fats by water at high temperature and press- 

ure. In stating that water is absolutely necessary in the for- 
75 miition of soaps the author speaks entirely of making soaps 

by the action of lime and alkalies on fats, and speaks nothing 
of the action of water in decomposing fats. 

In Exhibit 2, from “ Thenard’s Treatise on Chemistry,” vol. 4, 
pages 154 and 155 (1836), there is only a theory given of making 
soap by means of potash, soda, lime, &c., while the plaintiff's process 
embraces nothing on the subject of making soap by potash, soda, 
lime, &e. “ Exhibit 2” states that when the fatty bodies are sepa- 
rated into the so-called dry-fat acids and glycerine, each of the last 
assume the elements of water to become true fat acids and glycerine. 
The decomposition of the fats is stated to be effected by potash, soda, 
lime, &e., and that the only use of water is to convert the elements 
of fat acids and glycerine into true fat acid and glycerine. Plain- 
tiff’s process decomposes the fats, expressly by water, into true fat 
acid and glycerine. “ Exhibit 2” makes no fat acid, but makes 
soap. Plaintiff's process makes fat acid, but makes no soap. 

“ Exhibit 3,” being an extract from “ Dumas’ Chemistry,” vol. 5, 
page 271, gives a short view of the theory of soap-making, stating 


' that, under the prolonged influence of water and of a base, the fat 


fixes or combines with the water, which serves to hydrate the gly- 
cerine, while the fatty acids are changed into soaps. Plaintiff's pro- 
cess has nothing to do with the making of soaps. 
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“Exhibit 4,” containing Dubrufaut’s patent, dated 28th August, 
1841, with addition, March, 1542, describes his mode of decomposing 
fatty acids. I don’t mean decomposing ; [ mean distilling (witness 
wishes the word “ decomposing” erased, to which counsel for detend- 
ant objected) by the super-heated vapor of water, that is, the vapor 
of water heated to from 200° to 500° C., or from 592° to 626° F. 
Plaintiffs process has nothing to do with distillation, and nothing 
to do with the vapor of water highly heated. Both processes, viz., 
“Exhibit 4” and plaintiffs process, make fat acids from fats. “ Ex- 
hibit 4” once makes mention of glycerine which it supposes to be 
made, or an altered product of glycerine. Plaintiffs process makes 
glycerine, a sample of which [T produced and made as an exhibit— 
“Plaintiffs Exhibit V4" “ Exhibit 4” destroys the glycerine, as 
stated yesterday in answer to a question on “ Exhibit 4” as the re- 
sult of my own experience. Plaintiff's process saves the glycerine, as 
proved by “ Plaintiffs Exhibit V4," which [ obtained by pursuing 
liis process. By executing the process of “ Exhibit 4,” 1 obtained 
OST} grs. of mixed fat acids and fat from 3,500 grains of pressed 
lard in one-half hour, which amount was equal to 11 per cent. of 
the whole fat, and tohave distilled the whole, at the same rate, would 
have re quired % hours. By executing the process described in 
plaintiff's patent, | obtained nearly two gallons of mixed fat acids 
and fat from nearly two gallons of pressed lard in less than one 
hour. When operating upon the } lb. of pressed lard for } hour, 
by the process of “ Exhibit 4,” the glycerine was wholly or almost 
wholly destroyed, and changed into acroleine. When operating 
upon nearly two gallons of pressed lard, by plaintiffs process, the 
glycerine was not destroyed, as proved by the absence of ac ee 
and by obtaining the elycerine, of which “ Plaintiff's Exhibit V4’ 

a small sample. The “Plaintiffs Exhibit V4” was obtained on 
evaporating the watery portion after the process, and clarifying the 
solution with a little bone-black. 

“Exhibit 5,” from “ Philosophical Magazine” for 1845, pages 505 
to 509, inclusive, describes a substance found in an old and aban- 
doned mine, which substance the author names stearine, and proves 
it to be such by its brittleness, melting point, and analysis, and by de- 

composing it with an alkali to make a soap. It contains no 
79 trace of the decomposition of stearine by water, but infers the 

loss or destruction of the liquid portion of a fat which it sup- 
poses the stearine once to have been. Plaintiff's process does not 
propose to separate a neutral solid fat from a neutral liquid fat, but, 
to decompose neutral fats, whether liquid or solid, by water at a high 
temperature and pressure, so as to obtain the fat acids and glycerine 
separately. 

“ Exhibit 6,” from “ Dumas’ Chemistry,” vol. 6, page 569, describes 
a decomposition of fats which is spontaneous, and which it states is 
always due to the destruction of a glyceric compound containing 
volatile acids, and that in many cases these volatile acids are set free 
in consequence of a real fermentation under the influence of water, 
and of an animal substance acting asa ferment. The exhibit states 
that the water is necessary to hydrate the products, and the air to 
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transform the animal matter into a ferment. It states that the de- 
composition in some cases is produced by fermentation. Plaintiff's 
process decomposes fats without fermentation by water at high tem- 
perature and pressure. “Exhibit 6” speaks exclusively of the de- 
composition of a glyceric compound containing volatile acids. 
Plaintiff’s process decomposes fats to obtain fixed fat acids chiefly 
on the one side, and glycerine on the other, and the presence of any 
volatile acid in such case would be accidental and have nothing to 
do with such process. 

“Exhibit 7,” from “ Dumas’ Chemistry,” vol. 6, pages 576, 577, 
and 70S, theorizes at page 708 on the resemblance between the fats 
and compound ethers, endeavoring to show their similarity in com- 
position and decomposition. It speaks of the decomposition, on page 
708, of the ethers and fats by the alkalies, potassa and soda, showing 
that when the compound ethers are decomposed by the alkalies they 
form salts of the acid in the ether on the one side, and aleohol on 
the other, but that when the fats are decomposed by the alkalies they 
form soaps on the one side and glycerine on the other. Plaintiff's 
process exclusively decomposes fats by water at a high temperature 
and pressure, and not by the alkalies, and makes fat acids on the 
one side and glycerine on the other. Same exhibit, on page 576, 
states that the fatty bodies consists of veritable salts of fat acids on one 
sie, and on the other of a base which is transformed into glycerine 
by appropriating water. Plaintiff’s process decomposes these so- 
called veritable salts into fat acids and glycerine by the action of 
water at a high temperature and pressure, while the exhibit, at page 
o76, says nothing of the decomposition of these so-called veritable 
salts. “exhibit 7,” at page 577, speaks of the union of the fatty acids 
with what it terms “glycerine ether” to form “the natural fatty bod- 
les,” without the slightest allusion to the decomposition of the fatty 
bodies, or to water. Plaintiff’s process is altogether on the decom- 
position of fatty bodies by the agency of water at a high tempera- 
ture. 

“Exhibit 8,” “Erdman’s Journal” for Practical Chemistry, vol. 31, 
page 422, speaks of the generation of opiamiec acid from opiammon 
by heating it with water to 150 degrees; it says not a word on the 
decomposition of fats by water, while plaintiff’s process consists 
wholly of the decomposition of fats by water at a high temperature 
and pressure into fat acid and glycerine. Opiamic acid is not a fat 
acid, and has no relation to one, and opiammon has no relation what- 
ever to glycerine. 

“Exhibit 9,” from “ Baudrimont’s Chemistry,” vol. 2, page 567, 
mentions the destruction of glycerine and the consequent formation 
of acrol-ine by the distillation of fatty bodies. Plaintiff’s process 
does not distill fatty bodies and does not destroy the glycerine, but 

generates and saves it for commercial purposes. 
SO “Exhibit 10,” from “Erdman’s Journal” for Practical 
Chemistry, vol. 50, pages 375, 376, and 377, describes an ex- 
perimental distillation of fats by super-heated steam, more especially 
describing the distillation of palm oil. Plaintiff’s process does not 
speak of the distillation of fats by water, steam, or in any other 
S—883 
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way, but claims the decomposition of fats by water at high tempera- 
ture and pressure without distillation. “ Exhibit 10” obtained in 
one operation from two pounds of what it terms fresh palm oil about 
one pound of fatty acids in two hours’ time by distillation. Plain- 
tiff’s process produced in an experiment made by me from nearly 
two gallons of pressed lard nearly two gallons of fatty acids in less 
than an hour without distillation, but by heating it with water at 
about the temperature of melting lead, at about SO to 100 atmos- 
pheres pressure. Exhibit 10 distills tallow with super-heated vapor 
of water, and obtained fat acids in the distillate, but it states that 
the decomposition in this manner takes place so slowly that it will 
not be an advantageous practical process to obtain fat acid in this 
way. Plaintifl’s process does not distill tallow or any other fat, but 
decomposes it by water at a high temperature without distillation, 
and | have just shown by reference to a trial of this process that it 
obtains the fat acid rapidly and advantageously for practical use. 
Exhibit No. 11, from “ Berzelius’ Chemistry,” vol. 6, pages 422, 
426, 441, 500, 511, 512, speaks on p. 422 of the gradual decom posi- 
tion of fats exposed to air and moisture when the fats contained 
volatile acids, while plaintiff’s process decomposes fats by highly- 
heated water without exposure to air. The same exhibit, page 426, 
regards the fats as consisting of the fatty acids, and of a body which 
it terms lipylic oxide, and which body, when set free, combines with 
the elements of water to form a new body—glvcerine. It makes no 
mention of the decomposition of fats by water, which is embraced 
in plaintiff's process. ‘The same exhibit, p. 441, deseribes a method 
of obtaining glycerine by making a soap of fat with oxide of 
lead, water being added to produce the glycerine and to prevent the 
great elevation of temperature. Plaintiff’s process has nothing to 
do with making soap with oxide of lead, but makes fat acids by 
water. Same exhibit, p. 441, uses water in part to prevent an ele- 
vation of temperature. Plaintiff’s process uses water at a high tem- 
perature and pressure. Same exhibit, p. 500, describes an alteration 
which the palm oil of commerce sometimes undergoes, in which 
some fat acid and glycerine are set free. It states that when this 
palm oil is melted with water the glycerine is dissolved and alkaline 
carbonates takes hold of the fatty acids. It describes a decomposi- 
tion of palm oil in the air at ordinary temperature and pressure, so 
that some glycerine and fat acids are obtained. Plaintifl’s process 
decomposes fats apart from the air by water at high temperature and 
pressure. Same exhibit, page 511, repeats what is said in said ex- 
hibit, p. 441, of the object of water in making lead soap and gly- 
cerine, and the remarks on it are the same as on exhibit, p. 441. 
Same exhibit, p. 512, repeats the process of making lead soap, as re- 
ferred to in the same exhibit, p. 441, giving the same reasons for the 
action of water, the remarks on which are there referred to. 
Exhibit 12, Weekly Reports of the Academy of Sciences, vol. 34, 
pages 795, 799, speaks on p. 795 of the action of water ata high 
temperature and pressure upon pyro-phosphates and meta-phos- 
phates, cyanides, &ec., as stated in the exhibit, contains no result 
whatever, stating that the substances were enclosed in a glass tube 
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with water, both ends of the tube closed by melting the glass, plac- 
ing the tube in a gun-barrel, closing the open end of the gun- 
81 barrel by a serew, and heating the gun-barrel in an oil 
bath at from 280° to 300° centregrade during five or six 


hours; no result is given. Same exhibit, p. 799, states that from 
several experiments made the author thinks himself justified in 
concluding that all the organic bases when heated with water to 
240° to 260° centigrade produce the same volatile bases as when 
heated with potassa. Plaintiff’s process decomposes fats by water at 
high temperature and pressure, making no reference whatever to 
volatile bases. 

“Exhibit 13,” from “Weekly Reports of the Academy of Sciences,” 
vol. 37, page 403, states that the author prepared compounds of gly- 
cerine with the fixed fatty acids. He then states that he had pre- 
pared similar compounds of the volatile fatty acids by which he ob- 
tained various liquid, neutral, and odorous combinations ; that these 
liquids are susceptible of decomposition by alkalies, by aqueous 
chloro-hydrie acid, and also by acetic acid, or by water, into acids 
and glyeerine. The exhibit does not state that the compounds with 
the fixed fatty acids were decomposed by water, but that the com- 
pounds of the volatile fatty acids were so decomposed. Plaintiff’s 
process decomposes the fats chiefly abounding in fixed fatty acids by 
water. Exhibit 13 makes no mention of temperature or pressure. 
Plaintiff’s process demands a high temperature and pressure. 

The volatile acids alluded to are valeric and butyric acids, and 
also acetic acid, which, the author thinks, approaches the volatile fat 
acids in character. 

“Exhibit 14,” from “Gehler’s Dictionary of Physics,” vol. 2, pages 
O44, 545, 546, 547, and 550, describes an apparatus termed a digester, 
or, more frequently, Papin’s digester, which has been used exclus- 
sively to extract and dissolve substances with water ata higher tem- 
perature and pressure than the ordinary temperatures and pressures. 
The exhibit nowhere speaks of decomposition by water, but expressly 
and alone of the ak power of the apparatus. Plaintiff’s pro- 
cess employs water at a high temperature and pressure to decompose 
fats, not to dissolve them. 

In comparing “ Exhibit 15” with plaintiff’s process I examined 
Manicler’s patent from the printed specifications issued by the Eng- 
lish Government. “ Exhibit 15” describes a process for rendering 
tallow or raw fat with water under a pressure not greater than une 
atmosphere. That the object and result of the operation described 
in said exhibit is only to render the fat, and not to decompose it, are 
proved from the statements in the exhibit that the solid fat requires 

great care in pressing to obtain it; that the solid fat obtained is so 
brittle that candles cannot be made of it without the addition of wax 
or boiled linseed oil; and that the liquid fat pressed out from the 
solid might be used as a lubricator, and that the patentee claims 
throughout that the resultant solid fat was still fat or tallow, by men- 
tioning it no less than nine times in the patent; and he further 
states that the same result‘as by his process may be obtained by add- 
ing to the crude taJlow oil of turpentine, melting it, and pressing it 
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to separate the solid from the liquid fat. There is not the slightest 
allusion through the whole patent to a fat acid, or to glycerine, nor 
to the decomposition of the tallow or fat, but only to the separation 
of liquid from solid fat. If a decomposition of the fat took place the 
liquid fatty matter pressed out could not be used to burn in lamps, 
nor for oiling machinery, for which purpose the patentee states 
his oily matter can be used. If the decomposition of the fat 
had taken place the solid fat acid resulting from pressure could 
be used for making candles. without the addition of wax or lin- 

seed oil. Since the same result is obtained by melting the 
82 crude fat with turpentine in an ordinary boiler, and pressing 

as by melting the crude fat with water ata pressure of one 
atmosphere, and since the so melting with turpentine cannot decom- 
pose the fat, and since the resulting products are identical, therefore 
no decomposition of the fat could possibly have taken place. “ Ex- 
hibit 15” heats fat with water at one atmospheric pressure with- 
out decomposition. Plaintiff’s process decomposes fat by water at 
a temperature of about melting lead, and at a pressure of about 
SO or 100 atmospheres. “ Exhibit 15” lays no claims whatever to 
producing fat acids or glycerine. Plaintiff's process claims and pro- 
duces both. 

“Exhibit 18,” from “ Certificates of Inventions,” vol. 41, pages 
392 and 393, January oth, 1825, contains a part of the patent granted 
to Gay, Lussac & Chevreul for the application of stearic and mar- 
garie acids to illuminating purposes, in which they state the first 
process always to be making a soap of the fat by acting on it with 
un alkali, potassa, or soda, and subsequently separating the acid. 
They further state that the operation of soap making may be per- 
formed at ordinary temperatures and pressures, but that the opera- 
tion of making soap at a more elevated temperature, with a pressure 
of several atmospheres, presents greater advantages. In Complain- 
ant’s “ Exhibit AA,” claiming to be part of the passage quoted in 
“ [exhibit 18,” the methods of decomposing the soap so as to get fat 
acids and of separating the fluid acid from the solid acid are stated. 
Plaintiff’s process has nothing whatever to do with the making of 
soap from fats, but makes fat acids and gyleerine from fats by the 
direct action of water. 

In “ Exhibit 19,” from the Chemistry of Pelouze and Fremy, 1850, 
vol. 5, pages 670 and 571, there is a theory of the manner in which 
we should view the coumpounds of stearie acid, and, in order to sim- 
plify the formula presented, the authors state that the saponification 
of stearic acid on the supposition that it could be effeeted with the 
simple action of water should be expressed by an equation in which 
stearine, supposed to consist of a hypothetical dry stearic acid, and 
au hypothetical dry glycerine would take up, respectively, 2 atoms, 
and 1 atom of water to form hydrated stearic acid and glycerine. 
By their making the supposition “if the saponification could be 
effected by the simple action of water,” it is evident they did not 
know that such an operation could be performed. In the exhibit 
they expressly mention the formation of soap by the action of 
alkali on fat, and the decomposition of the soap by an acid, in 
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order to obtain hydrated stearic acid. They make no mention of 
temperature and pressure. Plaintiff’s process does decompose fat 
into fat acids and glycerine by water at a high temperature and 
pressure. 

“Exhibit 19,” same volume, page 621, speaks of the distillation 
of fats by super-heated steam. Complainant’s “ Exhibit B B,” as part 
of “ Exhibit 19,” shows that it is the distillation of a fat body that is 
alluded to after its acidification by sulphuric acid.  Plaintiff’s pro- 
cess does not employ distillation to decompose a fat. “ Exhibit BB,” 
speaks of the acidification of a fatty body by sulphuric acid, and of 
its distillation in a current of steam heated in tubes to redness. 
Plaintiff's process decomposes fat by water alone at a high temper- 
uture and pressure and without distillation. 

In “ Exhibit 20,” from “ Regnault’s Chemistry,” vol. 4, page 806, 
(Paris; 1850), it is stated that saponification embraces the trans- 
formation of fatty matters into fat acids and glycerine, and that such 
saponification is effected either bv alkalies, by strong acids, or by 

heat alone. The author takes a wide view of saponification 
83 embracing the decomposition of fats into fat acids and gly- 

cerine or its products at a temperature of 300° C. by a current 
of steam less thanone atmospheric pressure. Plaintiff’s process has 
nothing to do with saponification by alkali, strong acids, or heat 
alone. When speaking of saponification by heat alone, “ Exhibit 
20” includes in it the destruction of glycerine and the distillation of 
the fat acids. Plaintiff’s process saves the glycerine and obtains the 
fut acids without distillation. “ Exhibit 20” further speaks of the 
decomposition of fats by hot alkaline solutions into glycerine, 
which dissolves in the watery liquor and into soap.  Plaintiff’s 
process has nothing whatever to do with alkaline solutions, nor with 
Soup). ‘i 

34. Have you compared the papers in the Annales de Chemie, 
vol. 41, June, 1854, being pages 216 to 319, with the official record 
of the proceedings of the Academie de Sciences in the “ Comptes 
Rendus;” can you state whether the paper of Berthellot, there re- 
ported as being read Sept. 5, 1853, is a complete paper or not, and 
whether or not it contains the assertion “ that of water, either rapidly 
at 220 degrees, or slowly at the ordinary temperature, resolve in the 
same manner and with the same phenomena the neutral fatty bodies 
into acids and glycerine ?” 

Ans. I have made the comparison. The paper of Berthellot is a 
complete paper, expressly stated in a note to be printed “in extenso” 
by the academy. It does not contain the assertion referred to in the 
question. 


Adjourned to March 16, 1864, at 10 a. m. 
Marcu 16, 1864. 


Present: Counsel for respective parties. 
35. Have you read the 28th, 29th,and 30th questions and answers- 
in-chief in’ the deposition of Peter Van Der Weyde, and have you 
examined the original text of Pelouze quoted by him therein? And 
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if so, please produce and make an exhibit of the context of the 
extract made by said Van Der Weyde. 

Ans. I have examined the questions and answers referred to, and 
also the original text of Pelouze. I produce the paper marked 
“Compt’s Exhibit T., kK. G. W., Examiner,” &c.,as a full translation 
of the quotation in answer to question 28 and its context. 

36. Please state whether or not the said context explains the said 
extract, and whether or not Professor Van Der Weyde’s explanation 
in answers 28,29, and 30 is a correct view of the meaning of Pelouze, 
and whether or not it is consistent with the context, and give your 
reasons. 

(Same objection.) 


Ans. The context does explain the extract. The explanations of 
Professor Van Der Weyde convey a wholly erroneous idea of the 
subject quoted. It is not at all consistent with the context. The 
heading of the subject quoted is in the original of Pelouze “ Neutral 
Stearate of Potassa,” together witha formula of the same, and the 
whole passage describes the behavior of this “neutral stearate of 
potassa.” Among other properties, it states that this “ neutral 
stearate of potassa” is decomposed, one part of it by a thousand 
parts of boiling water, or by five thousand parts of cold water into a 
bi-stearate of potassa, which precipitates from the solution. The 
“neutral stearate of potassa” was commonly known as soft soap or 

potash soap. The acid and neutral salt of stearic acid and 
S4 potassa are exclusively the salts spoken of in the extract in 

answer to question 28, and in the context on “ Neutral Stear- 
ate of Potassa.” There is no allusion whatever in the whole pas- 
sage to fats regarded in a theoretical point of view as salts, nor to 
fats at all. The generalization of Chevreul has exclusive reference 
to the decomposition of soluble salts of fat acids with the alkalies by 
water, and the base remaining in solution is the alkali when the 
acid salt of the fat acid is precipitated. The only other salt alluded 
to is chloride of sodium, or marine salt, and that use restricted to its 
well-known property of changing a potash soap into a soda soap, 
without alteration of neutrality and without setting free any alkali. 
(Juestion 29, asking for the meaning of the expression “a salt,” fol- 
lowing after the answer to question 28, which speaks of the decom- 
position of the salt termed “ neutral stearate of potassa,” so that an 
acid stearate of potossa is precipitated, is answered by applying the 
term “salt” to fats which are not at all spoken of in the whole pas- 
sage, and therefore the conclusion which is drawn in answer to 
question 29, that the “salt” spoken of in answer 28 is a fat, that its 
base is glycerine “soluble in water,” and that the insoluble acids 
are chietly stearic, margaric, &e., is entirely false. In the whole 
passage from Pelouze and Fremy, fats are not spoken of and glycer- 
ine is not spoken of. The whole subject is that of stearate of potasssa, 
and no other, precisely in accordance with the heading of the pas- 
sage. Since “neutral stearate of potassa” and stearine or other fats 
are entirely different bodies in their properties, as shown by the dif- 
ferent nature of soaps and fats in common life, no inference what- 
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ever can be drawn from the decomposition of “ neutral stearate of 
potossa” by one thousand or five thousand parts of water, as to the 
decomposition of stearine or of any other fat by water. 

37. Is the statement in answer 29 that the base “soluble in water” 
is “ glycerine,” true or false? 

Ans. It is entirely false. 

38. Scharling, in Defendant’s Exhibit 10, after speaking of the 
treatment of fat by the vapor of water at 320° F. or 160° C., says 
“that the decomposition of tallow in this manner took place so 
slowly that it will not be advantageous to obtain margarie acid fer 
practical use in this manner.” Can you state from experiment 
with what rapidity liquid water, under pressure and heat due to 
the same temperature, mentioned by Scharling, would decompose 
the fat? 

Ans. I can state from an experiment made with lard heated with 
water to 520° F., and under pressure during 11 hours, that more 
than four-fifths of the lard was decomposed into fat acids and gly- 
cerine, as proved by a careful analysis of the product. Water can- 
not be heated to 320° F. without being under pressure, for if not 
under pressure at that temverature it would all pass off in vapor or 
steam. 

3%. In that experiment with water at 320° F., was the circulation 
of the contents greater or less than would take place in any ordi- 
nary boiler in which water and fat could be heated from below in 
the usual manner? 

Ans. There could have been no circulation of the contents, be- 
cause the vessel enclosing the fat and water was wholly plunged 
beneath the surface of oil in an oil-bath, and therefore all parts were 
heated alike, while circulation is produced by heating a stat part 
more than an upper part in an ordinary boiler. . 

1). Was any means taken to agitate, or cause a mechanical mix- 
ture, or any other intermixture of the fat and water during the ex- 

periment? 
S85 Ans. The whole was left undisturbed during the period of 
11 hours, the whole duration of the experiment. 

41. Could or could not the process of Tilghman and that described 
in Wright & Fouché’s patent be carried on in the apparatus of Du- 
brunfaut, and could the process of Dubrunfaut be carried on in the 
apparatus of Tilghman, or in that described by Wright & Fouché, 
and give your reasons ? 

(Same objection.) 


Ans. The process of Tilghman and that of Wright & Fouché’s 
apparatus could not be conducted in an apparatus for executing Du- 
brunfaut’s process, nor could Dubrunfaut’s process be carried on in 
the apparatus described in complainant’s patent, nor in the appa- 
ratus of Wright & Fouché, because fat and water are heated to a 
high temperature and pressure in Tilghman’s and Wright & Fouché’s 
processes, Which are essential conditions of their apparatus, while fat 
is heated in Dubrunfaut’s process to a high temperature, but not 
under pressure, there being an opening in the apparatus for the 
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escape of vapors produced, which is an essential condition of the 
apparatus In Dubrunfaut’s process, and in consequenve of this essen- 
tial opening a high pressure cannot be maintained, nor can water 
exist with the fat at the temperature employed without employing 
increased pressure. In the apparatus of the three processes fat is 
heated toa high temperature, which is the only point in which they 
agree. In Tilghman’s and Wright & Foucheé’s processes the appa- 
ratus must be closed and a high pressure maintained. In the pro- 
cess of Dubrunfaut the apparatus must be open, and an ordinary 
pressure maintained. 

42. In what respect do the processes of Wright & kFouché and 
Tilghman agree, and give your reasons ? 


(Same objection.) 


Ans. They agree in heating water and fat to a high temperature 
and pressure In close vessels. 

43. Ilow do they compare as to mode of operation and results ob- 
tained ? 

(Same objection.) 


Ans. Since the essential conditions of the apparatus are the same, 
they both decompose fats by water at high temperature and pressure 
into fat acids and glycerine. I have seen the results of Tilglhman’s 
process and examined them chemically, but I have not seen those of 
Wright & Fouché; but, since the essential conditions of the appa- 
ratus are the same, and the materials employed the same, the results | 
must likewise be essentially the same, viz., the production of fat acids 
and glycerine. | 

44. What is the proportion of acreol-ine produced during the pro- 
cess of Mr. Tilghman at lead-melting heat, as compared with that 
produced by the process of Dubrunfaut at similar temperature ? 


i 


(Objected to, except so far as proved by experiment.) 


Ans. In operating upon § Ib. of pressed lard by Dubrunfaut’s 
process I obtained 587? grs. of fat-acid matter, distilled over when 
the quantity of acroleine produced by the operation was so great 
as to produce pain to the eyes and a flow of tears in that part of the 
room most distant from the part where the operation was performed. | 
[In operating upon nearly two gallons of pressed lard, the whole of . 
which was converted into fat acids and glycerine in Tilghman’s coil 
apparatus, the presence of acroleine was Just perceptible, not sufti- 
cient to pain the eve or cause a flow of tears, even when alongside the 

apparatus during the whole time the process was being con- 
86 ducted. ‘To show the proportionate quantity of acroleine pro- 

duced by the two, Dubrunfaut’s process produced the same 
effects above deseribed when less than an ounce of fatty acids was 
distilled over. Tilghman’s process produced no appreciable quan- 
tity of acroleine, except by its odor, when 250 times as much fatty 
acids were obtained as in Dubrunfaut’s process. 

45. State whether or not the quantity of acrol-ine evolved by 
Tilghman’s process at lead-melting temperature was sufficient to im- 
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pair the merchantable value of the fat acids and glycerine pro- 
duced. 


(Same objection.) 


Ans. I removed the acrol-ine with great ease from the glycerine 
resulting from Tilghman’s process, which I effected by the use of 
bone-black while evaporating and concentrating into glycerine, of 
which a sample is given and marked “V4.” T did not experiment 
with the fat acid in this operation, but the odor of acrol-ine in the 
fat acids, just as obtained from Tilghman’s process, was no greater 
than I have observed in fat acids freshly obtained from the decom- 
position of fats by lime with the view of making fat acids. 

16. Is or is not bone-black a means well known and used for puri- 
fying glycerine? 

Ans. .It is so described in works on practical chemistry, and, fol- 
lowing this description, [ have used bone-black and found it effectual 
as a means of purifying glycerine. 

17. Who was present at your trial of Tilghman’s process in the 
coil apparatus mentioned by you; and who was present at the ex- 
periments with Dubrunfaut’s process? 

Ans. The persons present in trying Mr. Tilghman’s process in the 
coil apparatus, and when distilling nearly two gallons of pressed 
lard, were Dr. Robert Bridges, Dr. Robert E. Rogers, the complain- 
ant, and myself. In distilling the half pound of pressed lard by 
Dubrunfaut’s process the persons present were Dr. Robert Bridges, 
the complainant,and myself. (After reading the answer over to the 
witness he desired to strike out the word “distilling,” to which coun- 
sel for defendant objected, and desired the witness to make the cor- 
rection at the end of the answer.) After the words “coil apparatus 
and when” in the above answer, I wish to insert “passing through 
it” instead of “distilling,” because distillation is not performed, nor 
charged, nor claimed to be performed in executing Tilghman’s pro- 
Cess. 

is. Did Mr. Tilghman, complainant, mention to you the results 
obtained by him in decomposing fat; and, if so, when first? And 
state whether or not you were able, with your knowledge then, to 
state how the thing was accomplished. 


(Declaration of complainant objected to by defendant’s counsel.) 


Ans. Mr. Tilghman mentioned to me, some time in the fall of 
1855, that he could decompose fats so as to get their products with- 
out the use of chemicals, and that he was just on the point of leav- 
ing for Europe to take out a patent for the process. I told bim in 
reply that I could not conceive how the decomposition could be per- 
formed, unless by electricity. 


Cross-examined by Mr. Gopparp, counsel for defendart : 


X 49. I understand that you have never been engaged in manu- 
facturing candles, or fat acids, or glycerine, either as proprietor, 
superintendent, or subordinate. Is that so? 

Ans. I have not been so engaged. 
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X 50. You speak, in answer to question No. 3, of visiting manu- 
facturing establishments. ‘To what establishments do you refer, and 
when did you visit them, and what was the method there used ? 

Ans. I visited such establishments in Berlin and in Madge- 

87 bourge, in Germany, in the year 1855, in both which places 

they employed lime saponification to obtain fat acids. I also 

visited Grant’s and somebody else’s establishment, in Philadelphia, 

in 1860, but the details of manufacture in the latter establishment I 

cannot give. In Grant’s establishment I saw erude fat acids and 
refined white stearic acids. 

X51. In any manufacturing establishment for making candles 
or fat acids, have you known a temperature as high as that at which 
lead melts used in making fat acids and solution of glycerine ? 

Ans. I have not. 

X 52. Have you stated the whole quantity of fat acids made by 
you with the coil apparatus of the complainant ? 

Ans. [ stated it in round numbers at nearly two gallons. 

X 53. Is that all that you lave so made? 

Ans. That was all [ nade in less than one hour in the coil appa- 
ratus alluded to. 

X 54. Is that all you have made at any time by such coil appa- 
ratus ” 

Ans. That ts all. 

N99. Did you ever, inany manufacturing establishment in which 
fat acids were made, to be made into candles, see such coil apparatus 
in use? 

Ans. | have not. 

X 56. Have you heard from any one that such coil apparatus is 
In use In any such manufacturing establishment ? 

Ans. I have not. - 

X97. Have you ever made fat acids and solution of glycerine by 
following the method or apparatus first described in complainant's 
patent, in which he says “the mixture may be placed in any con- 
ventent vessel,” &e. ? 

Ans. | have. 

X58. Do you refer, in saying that you have, to the experiment 
first described by you in answer to the 9th question ? 

Ans. | do so refer. 

XN 59. Tlave you ever followed said first description in plaintiff's 
patent in any other experiment? 

Ans. No, sir; not at the temperature named, namely, the melting 
point of lead. 

X 60. Tlow large was the iron pipe you refer to as used in that 
lirst experiment? 

Ans. There are two pipes mentioned; the outer, containing the 
water, about two inches external diameter and of considerable thick- 
ness; the interior pipe, containing the fat, of much smaller diameter 
than the inner diameter of the outer tube, and of small gas-pipe 
thickness 

X 61. Was the inner pipe of metal, or what? 

Ans. Of metal; my recollection is that is was a piece of iron gas- 
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tubing, closed at one end, but I cannot be certain whether it was of 
iron or copper at this moment. 

X 62. Plaintiff’s description does not speak of using two vessels, 
an outer and an inner, nor of putting the water in one and the fat 
in the other. Why did you so vary your experiment from the letter 
of the patent? 

Ans. The patent ciaims no apparatus. I made the experiment 
expressly with a view of determining whether fat could be resolved 
into fat acid and glycerine by the action of water at the melting 
point of lead, and corresponding pressure, in the short space of five 
minutes; for that reason the fat and water was wiamartart enclosed, 

and not mixed together until the whole tube had attained 
8S the temperature of melting lead; when that temperature was 

attained, and not before, the fat and water were mixed to- 
gether by inverting and agitating the outer tube containing the 
smaller one within; after ra ipidly cooling the whole tube by water, 
the outer tube was opened and the whole contents taken out for 
chemical examination, to determine whether the fat had been fully 
decomposed into fat acids and glycerine by five minutes’ contact of 
fat and water at the temperature of melting lead. 

X 63. Did you find it fully decomposed ? 

Ans. I found it to consist almost wholly: of fat acid and glycerine, 
a very small amount of fat unaltered being obtained from it, so that, 
practically speaking, the whole of the fat was resolved as stated. 

X 64. Tow much fat and what kind did you put into the tube? 

Ans. I put in tallow, but the quantity was not weighed, the sole 
object being to determine how short a time fat could be decomposed 
by highly-heated water. It could not have amounted to more than 
a few ounces of fat. 

X 65. low did you ascertain the quantity of not-decomposed fat 
after the experiment ” 

Ans. By dissolving in alcohol, cooling the solution; examining 
the precipitate by the eve and by the microscope, then by evaporat- 
ing the remaining solution to expell all the alcohol, and examining 
the residue by the eve and by the microscope to determine whether 
there was much or little granules of unaltered fat, and to determine 
approximately the proportion of unaltered fat to be crystalized fat 
acid, 

X 66. Were the two small tubes full, respectively, of water and of 
fat? 

Ans. I did not say two small tubes, but I said a larger and a 
smaller. The smaller was about half filled with tallow; the larger 
so filled with water that when the smaller was inserted in the water 
in the larger tube the water reached a little over half way up the 
outside of the smaller tube. 

X 57. When the heat of the water rose above 212° Fa-renheit 
was it not then in the process of being converted into steam during 
the residue of the time spent in the experiment? 

Ans. It was, but in diminished ratio of quantity as the pressure 
increased, 

X 68. The description in complainant’s patent does not direct the 
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shaking of the mixture of fat and water while undergoing the pro- 
cess. In the experiment as described by you, before stated, you sav 
“the whole was shaken, so as to mix the fat and water, for five 
minutes.” Why did you thus shake the mixture? 

Ans. I stated, in answer to question 62, when the temperature of 
melting lead “ was attained, and not before, the fat and water were 
mixed together by inverting and agitating the outer tube contain- 
ing the smaller one within it.” The object of shaking was to bring 
the water and fat in contact with each other as fully as practicable 
within five minutes’ time. 

X 6Y. Is it essential to the proper rapid decomposition that sucli 
contact between the water and fat should exist ? 

Ans. It is essential for rapid decomposition that the intimate mix- 
ture of fat and water should be or should have been effected, but it 
miay not be necessary for the proper decomposition,as [ have effected 
such decomposition with separate layers of fat and water without 
the slightest agitation. 

X 70. At what temperature have you effected such decom position 

with layers of fat and water without agitation ? 
SY Ans. At the temperature of 520° F., when four-fifths of the 
fat were resolved into fat acid and glycerine. 

X 71. In what time? 

Ans. In eleven hours. 

X 72. Did you then continue such experiment to decompose the 
remaining one-fifth of such fats ? 

Ans. I did; and did not open the tube until some twelve liours 
atter, When | found the whole haved been decomposed , but | did hot 
attempt to determine in how short atime after eleven hours the 
remaining one-fifth*was decomposed. 

XN 75. Did you add fresh water after the eleven hours ” 

Ans. I believe I did; yes. 

X 74. When were the experiments made which you detail in 
answer to the Sth question ” 

Ans. In the summer of 1860. 

X 75. Is the pressure referred to in plaintiffs patent anything 
else than the elastic force of the water in a heated state, or steam, 
which necessarily ensues in a closed vessel when the temperature is 
increased ” 

Ans. The elastie force of highly heated water in a close vessel is 
not steam.. 

X 76. Can you give no other answer to the question ? 

Aus. The elastie force of highly heated water in a closed vessel is 
due to the expansibility of water, and that expansion prevented by 
being enclosed. If there be a sinall quantity of water in such closed 
vessel so that the greater part of the vessel is filled with steam, the 
pressure is then due to the elasticity of steam. If the whole ves- 
sel_ were filled with cold water and then heated, the pressure 
would be wholly due to the expansibility of water. If the vessel 
were nearly full of water then the pressure would be due chiefly to 
the expansibility of the water, to a small extent to the expansibility 
of the steam above it. If the vessel were wholly filled with cold 
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water and an attempt were made to heat it to a high temperature I 
think it would be difficult to make a vessel sufficiently strong to 
prevent its being burst. 

X 77. Would it be about the same, as to bursting, if the vessel was 
filled with warm water and the same heat applied ? 

Ans. There would be, proportionately, less danger as the water 
Was previously warmed; but the answer previously given is rather 
intended to illustrate the expansibility of water by heat. 

X78 What was the inner diameter of the tube employed by. you 
in the experiment with the coil apparatus ? 

Ans. A full half-inch interior and a full inch exterior diameter. 

X 79. In forcing a mixture into the coi with a foree-pump, how 
long did it take the mixture to pass from its entrance into the coil 
to the end of it? 

Ans. 26 to 27 minutes, as observed by the wateh. 

X S80. Was the force-pump in action all the while? | 

Ans. It was. | 

X Sl. What was the pressure on the mixture in the coil? | 

Ans. As determined by the temperature at which the coil was 
maintained, determined by the melting point of lead in an iron|tube, 
touching the coil at six or more different points along the spiral coil, 
the pressure must have been from SO to 100 atmospheres, according 
to different determinations of the melting point of lead. 

XN S82. Did the pump then remain inactive for ten minutes, the 

mixture remaining during that time in the coil ? 
M) Ans. The pump wes in action during the whole operation, 
with the exception of once or twice, when it was stopped for 
from one to a few minutes. 

X 83. What time did it take to discharge the fat from the coil ? 

Ans. The fat was discharged from the coil during the action of 
the pump, after it had entered it, and the time from the first en- 
trance of the fat into the coil to the time when the last portion en- 
tered was a little less than one hour; and the same time was ob- 
served from the — first portion of decomposed fat came out to the 
time when the last portions made their exit, hot water being pumped 
through in order to drive out the last portions of fat. 

X 84. You speak of this as a small apparatus. How would you 
enlarge it? 

Ans. That is not my business. 

X 85. Can vou suggest any mode of enlarging it, so as to make 
the manufacture of fat acids and glycerine by this apparatus eco- 
nomical and adapted to commercial use, as expressed in your answer 
to the 10th question ? 

Ans. It would only require to be a little more than twice the ca- 
pacity to make 1,000 pounds of fat acids per day. As to the mode 
of enlarging, or as to the extent to which the enlargement can be 
carried, I leave that to the inventor or manufacturer, to whom the 
subject properly belongs. That it is economical as a process, I infer 
from the cheapness of the agent employed, viz., water, and from the 
very complete decomposition of the fat into glycerine and fat acid. 
X 86. Would the coil apparatus, the same internal diameter being 
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retained, make any more fat acids in a given time by being made ‘ 


of twice the length than the one you used, than with one the same 
length used by you? 

Ans. This is also a question rather for the manufacturer and in- 
ventor; but f infer, from my experiment, that if the coil were made 
of twice the length and of the same diameter that twice as much 
could be driven through in the same time, and with the same re- 
sults of complete decomposition, as by the apparatus I used, because, , 
if the fat was forced through with twice the rapidity which I 
employed, it would be subjected to the same temperature for the 
same length of time, as in the experiment I made. 

X 87. What weight of candles would 450 Ibs. of fat acids make ? 

Ans. It is a question for the manufacturer. 

X 88. Do you know ? 

Ans. I do not know; but, since all the fat is decomposed into fat 
acids and glycerine, no more pounds of candles could be made from 
the same quantity of fat by any other process. 

X 8. Is there any mode of preventing water from being con- 
verted into steam when heated in a close vessel above 212° F., ex- 
cept by having the vessel full ? : 

Ans. No, sir; there would be steam formed of a part of the water 
if the vessel were not full of water, and the more steam in propor- 
tion to the space above the water. 


Adjourned to the 17th inst., at 10 a. m 
Maken 17, 1S64. 
Present: Counsel for respective parties. 
Cross-examination of same witness continued : 


X 90. What is the agent in producing the decomposition of the 


fats in Dubrunfaut’s process, in your opinion? “’ 
1 Ans. Superheated steam. 

X 91. What was the size of the vessel in which you placed 
the fat in the experiment you have stated on Dubrunfaut’s method ? oy 
Ans. About a pint capacity. 

X 92. Do fats decompose spontaneously, particularly palm oil? 
Ans. Palm oil has been observed to decompose spontaneously to 
some extent, but the full amount of decomposition has not been de- 
termined. Other fats which have been observed to decompose spon- 
taneously have always been found to contain volatile acids, while 
those conti uning non-volatile fat acids have not, as far as 1 know, K 
been observed to decompose spontaneously if free from volatile fat £ 
acids, | f 
X93. Have you read a copy of the evidence of Professor Gibbs, 4 


given in this ease ? 


Ans. I have read it, but not charged my memory with all its de- 
tails. 

X 94. What was the agency of water as appearing in Defendant’s 
exhibits Nos. 1 and 2? 

Ans. In Exhibit No. 1 the agency of the vapor of water is men 
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tioned first in page 22 of the work quoted, and in page 23 of same 
work the agency of water is mentioned as aiding 1n making soap. 
In Exhibit 2 the agency of the elements of water is mentioned as 
transforming the elements existing in fats into fat acids and glycer- 
ine, but, as shown in a continuation of the passage quoted, as re- 
lating to the making of soap. 

X 95. Can glycerine be produced from fats without the agency of 
water or of the vapor of water ” 

Ans. Glycerine does not exist ready formed in fats, but there are 
elemenis in fats which, when separated from the fats, must take up 
the elements of water in order to form glyéerine, whether those ele- 
ments of water be derived from water itself, steam, or any other 
source. 

X 96. Then I understand you to say that glycerine cannot be pro- 
duced from fats without the agency of water or of the vapor of water? 

Ans. It cannot be produced from from fats without the agency of 
water, and although it may be produced by the agency of steam 
above the boiling point of water, yet experience shows that when 
that steam is superheated more or less of the glycerine is decom- 
posed. 

X 97. When the glycerine in fats is taken away by this agency of 
water or of steam is not the remaining part of the fats fat acids? 

Ans. I have just shown that the agency of water and superheated 
steam is different. When the elements of the fat acids in fats are 
separated from the elements of glycerine they take up the elements 
of water to form fat acids which did not previously exist in the fats, 
while the elements of glycerine at the same time take up the ele- 
ments of water, if they find them present, to form glycerine; or, if 
superheated steam be used, the elements of glycerine as so sepa- 
rated from each other, more or less, so as to form other products and 
not glycerine, so that in this case either none or only a portion of 
the glycerine which is possible to be formed is obtained. 

X 98. Is not the remaining portion of fats fat acids when the 
glycerine has been taken away—as well when it has been taken away 
by steam as when taken away by water? 

Ans. It is. 

X 99. In your experiment with two tubes, in the outer one of 
which the water was heated to the melting point of lead ‘before it 
was mixed with the fat, was not a portion of the water converted 
into superheated steam ? 

Ans. I have no doubt that it was so converted, and that 

92 this superheated steam would account for the partial de- 
struction or decomposition of the glycerine, because, when 
superheated steam is meek especially at the temperature used in 
that experiment, more or less of the glycerine has been found to be 
destroyed, but because water at the temperature named is not found 
to destroy the glycerine appreciably, and because the steam in the 
tubes alluded to was not dry superheated steam, but charged with 
moisture; therefore I infer that less of the glycerine would We de- 
stroyed in such case than when dry superheated steam is used; as in 
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Dubrunfaut’s process, when we know from experiment that a consid- 
erable quantity of glycerine at least is decomposed. 

X 100. Then, to prevent the conversion of the water, or some part 
thereof, in the plaintiff’s method of operation into superheated steam, 
it is necessary, is it not, that the vessels or tubes containing the mix- 
ture of fat and water should be full ? 

Ans. The experiment just alluded to was not [at] all designed to 
represent a commercial process based on complainant’s patent, but 
simply and only to determine in how short a time fat could be con- 
verted by water at the melting point of lead into fat acids and gly- 
cerine. But that the steam had no special ageney, even in this experi 
ment, in such conversion is proved by the greater or less destruction 
of glycerine when steam alone was employed, while in the experi- 
ment alluded to with water nearly the full amount of glycerine pos- 
sible to be found was obtained. In the coil apparatus, when in 
operation to decompose fats, the whole coil is maintained full of 
liquid and no steam formed. In the other form of apparatus al- 
luded to in complainant’s patent, where the process is interrupted 
by making successive charges into it instead of being continuous, as 
in the coil apparatus, the vessel should be practically filled with fat 
and water; that is to say, so full of the mixture as to avoid burst- 
ing the apparatus by the mere expansion of the mixed liquid, to 
which it would be liable if absolutely filled with the liquid when 
cold or moderately warm. In this mode of conducting the process 
there should be left, therefore, a space above the liquid in the vessel, 
and no more, to avoid the danger of bursting ; for if more space were 
left, so much more glycerine would be destroyed, in all probability, 
by the more superheated steam. 

XN 101. Question repeated. 

Ans. [ have stated in my previous answer that the coil apparatus 
was filled with liquid when in operation and contained no steam ; 
and in this apparatus it is necessary that the coil should be full of 
the mixture of fat and water. In the other form of apparatus it 
would be desirable, if it were practicable, that the whole should be 
absolutely full ef liquid, but as the previous answer shows that this 
Was impracticable, therefore it is not necessary for the sueeessful 
working of the apparatus that it should be absolutely full of fat and 
water, and the conversion of a portion of the water into moist super- 
heated steam would take place if there were any space left above the 
liquid during the operation of the process; but if the apparatus 
were so filled with fat and water as just to fill it by expansion when 
heated to the temperature employed no steam could be formed. ‘To 
prevent the conversion of water, or some part thereof, into super- 
heated steam in any apparatus whatever it is necessary that such 
apparatus should be full of water at the temperature employed in 
the operation. 

X 102. Did you perform said experiment, which you say was 
not designed to represent a commercial process, at the request of the 


plaintiff? 
Ans. No, sir. 
93 X 103. Or of any other person ? 
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Ans. I did it at the request of Mr. B. C. Tilghman. 
X 104. Is he the plaintiff’s brother, and has he acted as plaintff’s 
agent at times in reference to this patent ? 

Ans. He is the plaintiff’s brother, bu. I do not know how far or 
whether he is an agent or was an agentof plaintiff. I know that he 
is not now the plaintiff’s agent, because he is acting colonel of a 
negro regiment in Florida at this time. 

X 105. Do you know whether he has ever acted as such agent ? 

Ans. I do not know. 

X 106. Before you tried said experiment had you read plaintiff's 


specification of his patent ? 


Ans. I had. 

X 107. Had you it or a copy of it at the time ? 

Ans. I had it and read it at the time. 

X 108. Who gave it to you? 

Ans. Mr. b. C. Tighlinan, the plaintiff’s brother. 

X 109. When was Plaintiff's Exhibit “ V4” made ? 

Ans. About the 9th of this month. 

X 110. Were the fat acids made on Dubrunfaut’s method, of which 
an exhibit is produced by the plaintiff, made at the same time? 

Ans. They were made two days after—on the 11th of this month. 

X 111. Are the fat acids from which Plaintiff’s Exhibit “ V*” was 
obtained one of plaintiff's exhibits which you have put in evidence, 
and, if so, which ? 

Ans. Plaintiff’s Exhibit “ V*” is altogether an emulsion of the fat 
acids and aqueous liquid containing glycerine caught in the bottle 
of the exbibit as it flowed out from the coil apparatus. I have put 
In no fat acids alone from that operation as plaintiff’s exhibit. 

X 112. Was “ V*” obtained in the same experiment as “ V4”? 

Ans. It was, but “ V4” was obtained from another portion of the 
emulsion which passed through the apparatus. 

X 113. Was “ \ " obtained in the same experiment? - 

Ans. It was another portion of the emulsion which passed through. 

X 114. Did Scharling, as he describes his method in defendant’s 
exhibit, use a covered vessel ? 

Ans. He did. 

X 115. Was the fat in his process subjected to a current of super- 
heated steam, and without the production of acrol-ine ? 

Ans. It was subjected to superheated steam, and the author states 
that no trace of acryl combination was observed. 

X 116. Did Scharling produce fat acids? 

Ans. He so states that he did. 

X 117. Does Papin’s digester, as deseribed in Defendant’s Exhibit 
14, furnish a vessel in which the heat of water may be raised above 
the boiling point, and to any point which the strength of the vessel 
will permit ? 

Ans. It does; but I have never known them to be constructed for 
a greater pressure than two or three atmospheres, and generally for 
one atmosphere or less, their object being simply to dissolve more 
powerfully than at common temperatures, as expressly stated in the 
exhibit. 
10—883 
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X 118. In Manicler’s patent, Exhibit 15, was fat with water at a 
high temperature ? 

Ans. It was treated at a temperature corresponding to one atmos- 
phere pressure. 

X 119. What temperature is that ? 
94 Ans. I do not recollect the exact temperature correspond- 
ing to that pressure, but think it is between 226° and 238° 
a-renheit. 

X 120. Was fat treated by him under pressure ? 

Ans. It was treated by him at the pressure named, viz., one atmos- 
phere. 

X 121. Was it done in a close vessel ? 

Ans. It was. 

X 122. If, then, he had increased his heat to the melting point of 
lead, and had his vessel full of fat and water, or as nearly full as 
would be safe, would not his method have corresponded with the 
complainant’s, as described in the early part of his patent, in which 
he speaks of using a convenient vessel ? 

Ans. The process would have been the same as complainant’s if 
the apparatus was sufliciently strong, but then it would not have 
been his (Manicler’s) process. 

“ X 123. Does Manicler’s method then lack anything but the degree 
of heat and strength of the vessel to be the same as plaintiff's? 

Ans. If the vessel was practically filled with fat and water, it 
would lack nothing of being the same but the degree of heat, which 
is an essential point of difference between them, the lower degree 
producing no decomposition of fat, but merely rendering it so as to 
separate better neutral liquid fat from solid neutral fat than could 
be done without said rendering, the higher degree of heat decom- 
posing the fat into fat acids and glycerine. 

X 124. Would not Manicler’s process, by continuing it for a con- 
siderable length of time, also decompose the fats into fat acids and 
glycerine ? 

Ans. As he (Manicler) continued the operation for six hours, and 
there is abundant evidence in his patent that decomposition of fat 
was not effected, I cannot suppose that any length of time would 
effect such decomposition. 

X 125. Have you ever tried the experiment ? 

Ans. I have not tried the experiment, but depend upon the patent 
for proof that no decomposition was effected in six hours. 

X 126. What is the most common and simple test to ascertain the 
presence of fat acids ? 

Ans. The best and most simple method of ascertaining the pres- 
ence of fat acids is litmus paper, which is so sensitive as to show the 
presence of an almost infinitesimal quantity of free acid, and the 
presence of free acid may be shown by litmus in nearly all the fats 
in commerce, which are generally termed neutral fats, because, prac- 
tically speaking, they are so, the small amount of acid they gener- 
ally contain being overlooked in a commercial article. 

X 127. That shows, does it not, that a slight decomposition of the 
fats has commenced spontaneously ? 
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Ans. As this subject has been investigated I can state more posi- 
tively that the free fat acid in such cases has arisen from the decom- 
position of fats containing volatile acids, but we have no evidence of 
a spontaneous decomposition of fats containing non-volatile or fixed 
fat acids. 

X 128. Then nearly all the fats in commerce contain volatile acids, 
do they not? 

Ans. I believe they all contain small quantities, but I am not 
‘ware of any containing large quantities. 

X 129. In Defendant’s Exhibit 19, at the close of the para- 
95 graph commencing “In conclusion” is not a formula given for 
the result of an operation in which fats are decomposed by 

water only ? 

Ans. No such operation is mentioned as having been performed, 
but, from the words in that sentence, “on the supposition that it 
could be effected by the simple action of water,” it 1s evident that 
the author did not know that such decomposition had been effected 
or could be effected. 

X 130. On the supposition that it had been or could be so effected, 
do they not give the formula to represent it? 

Ans. They make no supposition that it had been effected ; but, on 
the supposition that it could be effected, the formula they give rep- 
resents only and alone that the elements of glycerine, which are 
united in fats, when separated from each other, take up certain pro- 
portions of water to form what are called stearic acid and glycerine; 
and the formula there given does not, in the least, represent that 
fats may be decomposed by water, but merely that, in the decom- 
position of fats water is taken up. 

X 131. Is any other agent than water mentioned in said para- 
graph as effecting such decomposition ? 

Ans. No agent is mentioned as effecting decomposition, but they 
suppose a case: that, if it were possible that water could be such an 
agent, then the decomposition might be represented by the formula 
they give; no other agent is mentioned in this supposable case. Al- 
though the author designs to express a possible case of decomposi- 
tion by water in the formula which they give, yet that formula rep- 
resents solely the water taken up by an anhydrous stearic acid and 
an anhydrous glycerine to form the substance which we know and 
term stearic acid and glycerine. They mention water as a possible 
agent in the decomposition of fats, but do not represent it in the 
formula as such agent. 

X 132. You say that the statements of Berthellot, commencing 
thus, “ Water, either rapidly at 220°, or slowly, at the ordinary tem- 
perature, resolve in the same manner and with the same phenomena 
the neutral fatty bodies into acids and glycerine,” is not to be found 
in a certain record of the proceedings of the sittings of the academy. 
Where is it found ? 

Ans. It is to be found in the proceedings of the academy in the 
“Compte Rendus,” with its date attached, of the 3d April, 1854, and 
also in the Annales de Chemie, vol. 41, with its date attached, June, 
1504. 
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X 133. May not the difference in the annoyance you experience 
when trying your experiment on Dubrunfaut’s plan from the acro- 
l-ine produced and that — when operating with the coil ap- 
paratus be properly attributed to the fact that, in the former case an 
open vessel was used, giving opportunity for the acrol-ine to escape 
and be diffused, and in the latter the mixture was confined in a tube 
and not let out until it had been cooled in cold water? 

Ans. It could not be attributed to this difference in the two ap- 
paratus, because from the coil apparatus, the whole product—fat 
acids, glycerine, water, and acrol-ine, if the latter were present, came 
out at a temperature a little below 212° F., and the quantity of acro- 
l-ine that would have arisen, if formed from the decomposition of 
nearly two gallons of fat, would, at the temperature at which it came 
out, have been unsupportable in the room, if the twentieth part or 
less of glycerine had ion decomposed into acrol-ine; and because, 
in executing Dubrunfaut’s process, the twelve-inch leak of the retort 

containing the fat treated was plunged into a receiver to the 
96 depth of about six inches, and the receiver was cooled by a 

constant stream of cold water, so that the temperature of the 
escaping acrol-ine did not feel hot to the fingers. The temperature 
in the two cases, therefore, were sensibly the same, and the appara- 
for Dubrunfaut’s process was closed to the extent named. 

X 134. You say “ acrol-ine, if the latter were present.” Have you 
not testified in this deposition that it was present ? 

Ans. I have testified that a sufficient amount was formed to be 
known to be present by its odor, but not sufficient to be disagreeable 
or painful, even alongside of the coil apparatus when in operation. 
In fact, so little was formed that I was in doubt whether to say it 
had formed or not for some time, and the barely sensible quantity 
above named, and no more, was formed from the beginning to the 
end of the operation. 

X 135. In the French edition of E. Regnault’s Chemistry, from 
which an extract is translated and found in Defendant’s Exhibit 20, 
are these words: “ La glycerine se detruit en plusiervis produits sol- 
ubles dan l'eau.” That extract from the French edition is translated 
thus in the English edition, published in Philadelphia, in 1852, 
mage 187: “ The glycerine is converted into several products, soluble 
in water.” Is that translation correct ? 

Ans. The translation is correct, and the translation given in Ex- 
hibit 20, though correct in one sense, does not convey the spirit of 
the author as well as the published translation of Exhibit 20, would 
be, “glycerine is destroyed and converted into several products,” 
Xe., Xe. 

X 136. How did you ascertain the degree of heat in your experi- 
ment on Dubrunfaut’s plan? What was the degree? 

Ans. I heated the fat, and passed superheated steam through it, 
when so heated, for some time, so as to get the point at which 
acrol-ine just began to form, and then raised the temperature some- 
what higher. ‘The temperature at which acrol-ine forms in sensible 
quantities being below 600°, the temperature at which it did form 
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was somewhat above that point; at which last point I maintained 
it uniformly. The temperature was not measured more accurately, 


Direct examination resumed : 


137. Can you state from your experiment with the coil apparatus 
of Tilghman what would be the working capacity of the same in- 
ternal diameter of tube as you tried, viz., half-inch, if the length of 
coil were increased from 80 feet, which you tried, to the length 
exhibited in the plaintiff’s patent? 

(Objected to unless witness has tried it.) 

Ans. From my measurement of the diameter of the tubes given 
in plaitiff’s drawing accompanying the patent, together with the 


length of coils represented in said drawing, as measured by the 


diameter of the tube in said drawing, taking such diameter as one 
inch, as called for in the patent, the length of coil in the patent 
drawing is not less than 255 feet. This being 3,5; times as great as 
the length of coil in the apparatus I employed, and the product of 
the coil apparatus, estimated from the quantity I obtained, being 
447 pounds of fat operated and passed through the coil, the product 
of a coil of 288 feet in length would be over 1,600 vinamd in 24 
hours. 

138. In the second part of the plaintiff's specification, in speaking 
of the coil apparatus, he says no steam or air should be sional to 
accumulate in the tubes, which should be kept entirely full of the 
mixture. Do you find that directions in that portion of the specifi- 

cation which describes the mode of operating the process 
97 when he uses what he calls “any convenient vessel ;” and 
can you give any reason for any difference in the directions 


on this point, if there be such difference ? 
(Same objection.) 


Ans. I do not find that direction in the first part of the patent. 
In the second part of the patent it is necessary that the coil should 
be kept entirely full of the mixture in order to the more steady and 
uniform working of the apparatus, for the presence of steam in the 
coil would cause an irregular and jerking action, which is not desired 
in a uniform and continuous operation. Although there is no ex- 
press direction that the “ convenient vessel” in the first part of the 
patent should be entirely filled, yet from the instructions given to 
secure an amount of pressure to prevent conversion of the water 
into steam, the patent implies that it should be reasonably filled to 
prevent such conversion to some extent. There is no essential 
reason, however, why there may not be steam present in the appa- 
ratus in the first part of the patent. The patent does not claim any 
particular apparatus, but such in which a mixture of water and fat 
inay be heated to a high temperature and corresponding pressure, 
water being always present to cause the decomposition of fats into 
fat acids and glycerine, which last is dissolved in the water. The 
reason why the special instruction to keep the coil entirely full is 
not givenin relation to the “ convenient vessel ” is that the operation 
is intermitting and not continuous, and, therefore, no such jerking 
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effect would take place as when steam is allowed in the coil. The 
essential conditions of the “convenient vessel” and of the coil are 
that they decompose fatty bodies into fat acids and glycerine by the 
action of water at a high temperature and pressure. 

139. Have you examined the official publication of French Brevét 
d’Invention, and did you extract therefrom the title and statement 
of nature of invention of French Brevét d’Invention, 10731; if so, 
produce and make an exhibit of said extract, and state whether the 
said passage contains a full description of the process described in 
complainant’s United States patent, 11766. 

Ans. I have examined the publication referred to and did extract 


therefrom the title and statement of the invention 10731, which I 
here produce, and the same is marked Complainant’s Exhibit 8, Kk. 
G. W., Examiner, &¢. It does contain a full deseription of the process 


described in the United States patent, 11766. 


(It is understood that the complainant will produce the whole 
specification and make it a part of this exhibit.) 


140. Please produce a translated extract from Pelouze and Fremy’s 
Chemistry of the passage which precedes the extract in Exhibit 19, 
from page 570, 

Ans. I here produce the translation requested, and it is marked 
“Exhibit R°, Kk. G. W., Examiner, &e.” 

JAS. C. BOOTH. 


Sworn to before me on the days appearing above. 
KENNETH G. WHITE, 
Examiner, Ae. 
Adjourned till March ISth, 1864, at 10 o’clock. 


Marcu 1Sru, 1864. 

Present: Counsel for respective parties. 

Counsel for complainant gives in evidence, on behalf of com- 

plainant, the Belgian letters patent for the invention of R. 
YS A. Tilghman, Mareh 24th, 1854, marked Exhibit “ R*;” Eng- 

lish letters patent to R. A. Tilghman, January 9th, 1854, 
marked Exhibit “Q*;” a certified copy of caveat of R. A. Tilghman 
marked Exhibit “P4,” executed December 12th, 1863, filed March 
bist, LS54; an offielal record of the International Exhibit, London, 
1862, page 66, marked Exhibit “ 0+,” passage marked “ class 27,” as 
follows: “Class 27. Saponification. R. A. Tilghman, of Philadel- 
phia, Pennsylvania. Samples of fatty acids from aqueous saponifi- 
cation. Medal awarded.” <A certified copy of files of the Patent 
Office on the matter of the application of Wright & Fouché for let- 
ters patent, issued January 25th, 1859, marked Exhibit “ N.” 

(Objected to by defendant's counsel.) 

Counsel for the complainant gives notice that at the hearing he 
proposes to produce and refer to the following works, for the purpose 
merely 6f showing the professional labors of the witnesses called by 
him, and will produce and make exhibits of the books if counsel 
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for defendant desires: Encyclopedia of Chemistry, by JamesC. Booth ; 
Report on Recent Improvements in the Arts, by James C. Booth and 
C. Morfit; Regnault’s Chemistry, edited by James C. Booth; Gra- 
ham’s Chemistry, edited by Robert Bridges, 1st American edition ; 
Fowne’s Chemistry, edited by Robert Bridges ; Turner’s Chemistry, 
edited by Robert E. Rogers; Lehman’s Physiological Chemistry, 
edited by Robert E. Rogers. 

Counsel for defendant states that he does not require the above 
books to be made exhibits. 

Counsel for complainant gives in evidence a notice to defendant, 
dated September 6th, 1860, with statement of service of same date, 
marked “ Exhibit M®.” (Counsel for defendant admits service as of 
‘that date.) 


JosErH Nason, being duly sworn on the part of the complainant, 
doth depose and say as follows: 


1. State your name, age, residence, and occupation. 

Ans. Joseph Nason; aged 48 years; residence, New York city ; 
am a mechanical engineer and constructor of steam apparatus for 
warming buildings, for heating evaporators, «ce. 

2. What experience have you had in the use of water at high tem- 
perature and under pressure in what is known as Perkins’ hot-water 
apparatus ? 

Ans. I have had two years’ experience as an assistant to Mr. Per- 
kins, during which T have applied the apparatus to many purposes 
requiring very high pressures and temperatures, among which I will 
mention the generators of steam for Perkins’ steam-gun, heating 
ovens for baking bread, and for heating various processes requiring 
temperature as high as 600° Fa-renheit and upwards. I have also, 
during the last 20 years, in the course of iny regular business, had 
occasion to apply the same apparatus to similar purposes. 

3. At how high a temperature and pressure have you known such 
apparatus to be used without injurious or dangerous restlt, and for 
how long a time? 

Ans. I cannot state precisely the maximum of temperature, but 
I can say positively not less than 650° or 700°. I have known the 
apparatus, working at the temperature of 600° and upwards, to be 
in daily use for many years without injurious or dangerous results, 
without inconvenience, and without any considerable depreciation. 
The pressure resulting from these temperatures is not accurately 

known; by the best guages which have been applied it ranges 
oe) from 1,500 to 2,000 Ibs. to the square inch and possibly 2,500 

lbs. My recollection on this point is not very distinct, but I 
have never had occasion to use a gauge registering not more than 
2,000 Ibs. to the square inch. 

4. Of what were these apparatus constructed, and what was the 
material and dimensions of the tubes, and did they contain water 
when subjected to these temperotures ? 

Ans. The apparatus was constructed of wrought-iron tubes, vary- 
ing in dimensions from half an inch to one inch internal diameter, 
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thick. The greater part of the tubes used were of half inch diame- 
ter. When properly worked they were always full or nearly full of 
water. Such tubes were used in the construction of the apparatus 
which I have described as working at very high temperatures. The 
ovens to which I have already referred were ordinary bakers’ ovens 
for baking bread, biscuits, Ke. 

5. Have you read and do you understond the descriptions and 
drawings of the coil apparatus in the patent of R. A. Tilghman, No. 
11766? 

Ans. I have read the specifications and examined the drawing, 
and understand them. 

6. Please state whether an apparatus constructed in accordance 
with said description would or would not be a safe practical appa- 
ratus for heating the materials to a lead-melting heat; and state 
what difliculty, if any, would be experienced in operating said ap- 
paratus at such temperature. 

Ans. With ordinary care I should consider it perfectly safe. I do 
not see that any practical difficulty would be incutred in its opera- 
tion. So long as the temperature be limited to the melting point of 
lead, an apparatus as strongly constructed as those with which I 
have been familiar would be almost absolutely secure against ex- 
plosion. 

7. How would the safety of such an apparatus, used at lead-melt- 
ing heat, compare with that of an ordinary form of steam-boiler at a 
pressure, say, Of 150 Ibs., and what would be the relative effects in 
each case, in case of explosion, if one should oceur ? 

Ans. I should consider such an apparatus much the safer of the 
two; first, because its margin of strength beyond the strain to which 
it is subjected is many times greater; and, second, because in the 
event of a rupture.or explosion the consequences would be very 
much less serious in the case of the tube than in the ease of the 
boiler. When an explosion occurs in a tube of the small dimen- 
sions previously stated, it is scarcely ever attended with any more 
serious consequences than the temporary interruption of the work and 
the expense of repairs. I will not undertake to state the consequences 
of the explosion of a steam-boiler of any considerable dimensions 
under a pressure of 150 Ibs. to the square inch. In regard to the 
effects of the explosion of such tubes when working at temperatures 
high enough to cause their rupture, [ can speak from a.good deal 
of experience. | have often seen ruptures from overheating, and 
the result has usually been little more than a slight disturbance of 
the brick-work or materials immediately contiguous. 

8. According to the ordinary formulas for wrought-iron tubing, 
what strain would be required to burst such tubes, if of the dimen- 
sions described in said Tilglman’s patent? 

Ans. That would depend upon the tensile strength of the iron and 
the perfection of the process of welding by which they are made. If 
they were as perfect in the weld as in other parts, and made of good 
iron, they would sustain an internal pressure, when cold, of 50 or 60 

thousand pounds per square inch, and about as much at the 
100 temperature of the melting point of lead. Practically it is 


 » 
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not known what internal pressure such a tube of fair average’ 
quality will sustain, because no pump or other method of testing 
has been made strong enough to apply the requisite test. They are 
considered by those engaged in the construction of such apparatus 
as I have referred to—namely,apparatus working temperatures above 
the melting point of lead—to have such excess of strength above the 
actual requirement that no special pains is taken to ascertain pre- 
cisely the maximum pressure which they will sustain. In fact the 
excess is so considerable that safety-valves are rarely or never used 
in what is known as the Perkins apparatus in any of its applica- 
tions. 
Cross-examined : 

X 9. Were the tubes you have referred to entirely filled with water 
before heat was applied ? 

Ans. They were. 

X 10. With warm or cold water ? 

Ans. With either warm or cold water. 

X 11. Was there any space left in the tubes in which steam was 
generated, or which was filled by steam ? 

Ans. Not intentionally, but it usually occurs in the working of 
such an apparatus that a portion of the water originally supplied is, 
after a time, lost by leakage. In this case the apparatus is, of course, 
not full of solid water, but contains parts which are partially or 
wholly filled with steam, or with a mixture of steam and water In a 
divided state. 

X 12. Where is such an apparatus at work at that heat or press- 
ure, and how is heat applied ? 

Ans. I do not know of any apparatus now at work in this country 
at very high temperatures. For some years past I have given no 
attention to apparatus of this kind. I have no doubt, however, that 
such an apparatus is in use here. The last I saw in actual operation 
was In London in the year 1858. I then saw several ovens—say 
five or six—in the establishment of Mr. Perkins, in daily use for 
baking bread. 

X 13. Is the length of the coil of pipe in the plaintiff’s patent, 
lig. 1, therein indicated ; and, if so, what is it? 

Ans. The length shown on the drawing is not far from 250 feet, 
assuming the tubes to be an inch external diameter. It does not 
include the length of the pipe leading to the coil, nor the cooling 
tube. 

Re-examined : 

14. Does not water, while remaining in the liquid state, undergo 
a liquid expansion in heating from an ordinary temperature to a 
lead-melting heat, and produce a pressure independent of and dis- 
tinct from the pressure due to its tendency to be converted into 
steam ? 

Ans. Water expands as a liquid in a certain ratio with every in- 
crease of temperature. The dilatation or increase in bulk thus 
occasioned must be provided for in a vessel in which water is con- 
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fined. This dilatation is quite independent of the increased bulk or 
room occupied by the elestic vapor of water at temperatures above 
the boiling point, and it occurs at all temperatures. 

15. Would or would not any one acquainted with this law, in fill- 
ing a vessel to be heated, so fill it that there would be no room for 
such dilatation of the liquid water ? 

Ans. That, | should say, would depend on the degree of intelli- 
gence of the person employed. We have a cook in the kitchen who 

would not be likely to leave any room. 
10] 16. Did you make express provision in the Perkins appa- 
ratus for such liquid dilatation of the water by heat? 

Ans. Yes; always; an essential part of the Perkins apparatus ts 
an appendage known as the expansion vessel or pipe. 

17. What would be the consequence of not making such a_pro- 
vision In the Perkins apparatus ? 

Ans. It would inevitably be ruptured by the expanding water at 
some temperature far below the working point. 

18. Would or would not the safety or exit valve 7, spoken of in 
the plaintiff's patent, afford sufficient provision to prevent such an 
occurrence In the apparatus there shown ? 

Ans. It would; such a valve has been frequently used as a sub- 
stitute for the expansion vessel in the Perkins apparatus. 

Recross-examined : 

X 19. What is the provision of an expansion vessel in a Perkins 
apparatus? Please describe it. 

Ans. It is a tube of somewhat larger dimensions than the work- 
ing tubes communicating with the upper part of the apparatus. 

X 20. When the working tubes are filled with water at the com- 
mencement of the operation, is the expansion pipe empty ? 

Ans. It is empty. 

X 21. As the exit valve in plaintiff’s patent is so loaded as not to 
open, While the heat is maintained at the point of melting lead, 
until the additional force of the pump is applied, and during the 
operation the coil of pipe is filled with the mixture, how will the 
safety valve prevent the rupture of which you have spoken, or 
under those conditions serve the purpose of the expansion vessel on 
Perkins’ apparatus ? 

Ans. By opening when the prescribed pressure is exceeded. 

X 22. Will there not be danger of the rupture at the prescribed 
pressure and heat, the tubes being entirely full with a mixture of 
fat and water? 

Ans. There will not. 

X 23. Did not the ruptures of which vou have spoken of as tak- 
ing place in the working of Perkins’ apparatus take place when 
worked at about that heat or lower ? 

Ans. It might have happened in a case where imperfect tubes 
were used, or where no proper attention had been given to testing 
the apparatus; but after such a test as any prudent constructor 
would apply to the apparatus of Mr. Tilghman an explosion should 
never occur, unless through gross carelessness or mismanagement. 
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Redirect examination : 


24. Does Mr. Perkins still carry on the manufacture of his hot- 
water apparatus in England ? 
Ans. He does. 


JOSEPH NASON. 


Sworn to before me this 18th day of March, 1864. 

KENNETH G. WHITE, 
Examiner, &c. 

Rosert Bripces, being duly sworn on part of complainant, doth 
depose and say as follows, viz: | 

1. What is your name, age, residence, and occupation ? 

Ans. Robert Bridges; aged 58 years; residence, Philadel- 
102 - phia, Pa.; am a vhysician and professor of chemistry in the 
Philadelphia College of Pharmaey. 

2. State whales or not you have published or edited any chemi- 
cal works. If so, what? 

Ans. I have edited the American edition of Graham’s Chemistry 
and several editions of Fowne’s Chemistry. 

3. Have you read and do you understand the United States letters 
patent granted to complainant, No. 11766 4 

Ans. [ have read and do understand said letters patent. 

4. Have you read and do you understand the defendant’s exhibits, 
numbered from 1 to 15, inclusive, and from 18 to 20, inclusive; and, 
if so, state whether or not vou find deseribed in them, or any of them, 
the process set forth and claimed in plaintiff’s patent. 


(Objected to by defendant. Same objection as heretofore.) 


Ans. I have read the above-mentioned exhibits and do not find in 
them or any of them any account of a process of decomposing fats 
by means of water at a high temperature and under a high pressure, 
and do not find therein given the process of complainant as exhibited 
in his letters patent. 

5. Have you examined and do you understand the letters patent 
of Wright & Fouche’s, No. 22765? 

Ans. | have read and do understand them. 

6. Please state whether or not the process of decomposing fats in 
said process is the same or different from that set forth in complain- 
ant’s patent. 

(Same objection.) 

Ans. I consider the process of decomposing fats as set forth in the 
patent of Wright & Fouché to be identical with that set forth in the 
patent of Tilghman. 

7. Were you present at any trial of the complainant’s process in 
the coil apparatus described in the second part of said patent’ And 
if so, state who was present, and produce if you can any specimens 
or identify any specimens of the results; and state whether or not, 
in your opinion, the apparatus so described by Tilghman is a prac- 
tical one for carrying on his process. 
(Latter part of question objected to.) 
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Ans. I was present on the 9th of this month at a coil apparatus 
taken. There were present Professor Booth, Professor Rogers, Mr. 
R. A. Tilghman (the complainant), and myself. I procured at that 
time a specimen of the lard stearine used, which I here present, 
marked Exhibit L', and obtained also some of the results of the ope- 
ration, from which I prepared the following specimens: The speci- 
men marked L? was obtained by separating, after warming, the oily 
from the watery portion—the oily portion floating on the top of the 
water and washing the oily layer several times by agitation with 
warm water. The next specimen I present is the result of washing 
by agitation a portion of L? with warm diluted sulphuric acid, and 
subsequently with warm diluted muriatic acid, and afterwards by 
agitation with warm water several times. The L? I consider a mix- 
ture of fat acids, containing some oxide of iron. L* is the same de- 
prived of the oxideof iron. L* was prepared by dissolving a portion 
of L? in aleohol by means of heat; allowing the alcohol to’ cool, it 
crystalized, and the crystals were separated by draining and subse- 
quent pressure between folds of bibulous paper. This I consider to 
be stearic acid, and may possibly contain some oleic acid, from the 
pressure made being but slight. L*, the first separated watery part, 

was evaporated on a water bath until it ceased, appreciably, 
103 to diminish in quantity; it has a sweet taste and sirupy con- 

sistence. I consider it to be glycerine, not quite pure. From 
the amount of the material used during the operation, and from the 
character of the results, I consider the apparatus of Tilghman as one 
capable of carrying on in a practical manner his process. 

8. Please state at what temperature the trial was made. 

Ans. About the temperature of the melting of lead. 

9 What is the reddish-brown color due to, and how could that be 
prevented ? 

Ans. It is due to oxide of iron, and could be prevented by lining 
the tubes with copper. 

10. How could this color be removed from the fatty acid ? 

Ans. By the use of warm diluted sulphurie acid, the heat used 
being rather more than sufficient to melt fatty acids, being about, 
in the case of the fatty acids produced, a little over 112° Fa-renheit. 

11. Was the character of the glycerine and fat acids produced in 
this trial impaired by the presence of acrol-ine? 

(Objected to, as the knowledge of the witness on that subject does 
not appear.) ' 


Ans. The quantity of acrol-ine present was so small during the 
operation as not to be inconvenient, even when the nose was ap- 
proached within a few inches of the emulsion as it ran from the 
exit tube. 

12. State whether or not you have seen fat treated by the Dubrun- 
faut process, as described in Exhibit 4; and state whether or not you 
believe it adapted to practical use, and why. 

(Latter part of the question objected to.) 


Ans. I was present at an operation in which highly-heated steam 
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was passed through half a pound of melted lard stearine for about 
half an hour, the temperature of the melted fat being at the com- 
mencement at the temperature at which acro-line could be perceived 
us being formed, and continued at somewhat above that tempera- 
ture. From the smallness of the product obtained, I do not consider 
it adapted to a practical use. 

Adjourned to the 19th inst., at 10 a. m. 

Makcu 1%rn, 1864. 

Present: The complainant in person and Mr. Goddard, counsel 

for defendant. 


(‘ross-examination of last witness: 


X 13. Were the experiments in relation to which you have tes- 
tified the same as those testified to by Professor Booth in your pres- 
ence ” 

Ans. The experiments which I have testified to are the ex- 
periments made in the coil apparatus and aecording to Dunbrun- 
fuut’s process, to which he has testified, as far as I have heard his 
testimony. 

X 14. You say the temperature in the Dubrunfaut’s experiment 
was at the commencement that at which acrol-ine could be per- 
ceived as being formed. What degree of heat was that ? 

Ans. We took no means by the thermometer to ascertain the tem- 
perature, but, as far as I can remember, the temperature required 
is somewhere between 550° and 6O0U°, the temperature required to 
produce acrol-ine. 

X 15. In what description of vessels was the Dubrunfaut experi- 
ment tried ? 

Ans. The fat was heated in what was known asa pint retort. 
104 X 16. Was heat applied otherwise than by the introduction 
of hot steam into the fat? 

Ans. The temperature of the fat was maintained by the continued 
application of the same means of producing heat as that by which 
the fat had been previously heated. 

X 17. What was that means? 

Ans. The heat of illuminating gas, or tue gas used for illuminat- 
ing houses. 

X 18. Where was the hot steam introduced ? 

Ans. Hot steam was introduced into the body of the melted fat 
by means of a tube passing through the tubulure of the retort. 

X 19. What was the height of the coil apparatus as it stood with 
which you tried the experiment in reference to Mr. Tilghman’s coil 
apparatus ? 

Ans. The height of the top of the apparatus as it stood in action 
was somewhere about 5 feet; but I did not measure in any way the 
height. 

X 20. How was it heated ? 

Ans. It was heated by a stove placed underneath, over which a 
clay cylinder passed to some distance within the coil. 

X 21. What distance ? 
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Ans. About one-third the height of the interior of the coil. 

X 22. Describe how the coil was filled with fat and water for the 
experiment. 

Ans. The heat having been applied to the coil so that the tempe- 
rature of melting lead had been obtained, and water having been 
passed through the coil until the pressure-guage indicated that the 
upparatus was filled with water, the stop-cock connecting the water- 
holder was closed, and the stop-cock connected with the vessel con- 
taining the melted fat and water was opened, and the pump put in 
action, and the action then continued. 

X 23. Was the water with which you filled the coil first heated ? 

Ans. It was. 

X 24. Why did you fill the coil with water before introducing the 
mixture ? 

Ans. It was filled with water for the purpose of having nothing 
but liquids in the coil during the operation, so that the operation 
might go on continuously without interruption. 

X 25. What would there have been in the coil if you had not first 
filled it with water ? 

Ans. At first the substance introduced and atmospheric air, then 
afterwards steam, until such a time as a sufficient amount of steam 
had been generated to produce sufficient pressure to open the valve 
of the exit-tube and drive out the air mixed with steam. Then it 
would have been necessary to continue the operation with the mixed 
fluid until the coil was filled with liquids to allow the operation to 
be a continuous one, 

X 26. Then the mixture was forced by the pump into the coil 
when the latter was filled with water, was it not? 

Ans. The mixture was forced into the coil by the pump, driving 
before it the water which escaped by the exit-tube. 

X 27. What weight was on the valve? 

Ans. |} cannot specify In pounds, but it was sufficient to produce 
such an effect on the valve as not to allow the escape of the water or 
mixed hquids until they had attained the temperature of melting 

lead. 
10D X 2s. After the mixture began to issue from the exit-tube, 
did it continue to flow through the residue of the experi- 
ment? 

Ans. The tlow was continuous, without any variation, except, per- 
haps, in rapidity. 

X 20. Then the valve at the exit continued open all the while, 
did it? 

Ans. I should say it did. 

X 30. What was the object In applying warm muriatic acid to a 
portion of Exhibit L*? 

Ans. Muriatic acid unites more rapidly with oxide of iron than 
sulphuric acid does. I therefore used it after the sulphuric acid to 
take away oxide of iron, if any should remain. 

X 31. How long have you resided in Philadelphia? 

Ans. With occasional absences, over 58 years. 
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X 32. Have you ever been engaged in the manufacture of fat 

acids, glycerine, or candles in any way ? 
? Ans. I have not. 

‘ X 33. Do vou know, of your own knowledge, of any manufacturing 
" establishment for manufacturing candles in which Mr. Tilghman’s 
; method or process, as described in the patent, is or has been in use? 
} Ans. I have never seen his process in operation in any manu- 
- facturing establishment. 
X 34. Are there several manufacturies of candles in Philadelphia? 
Ans. I understand there are, but have never visited them. 


Direct examination resumed: 


35. In the experiment you witnessed with Tilghman’s coil ap- 
paratus did the discharge continue to take place from the exit-valve 
of said apparatus during the time in which the pump was stopped 
to replenish the mixing vessel with fresh charges of melted fat and 
water ? 

Ans. I observed when the pump was stopped that the flow di- 
minished in rapidity, and at that time may have stopped entirely 
without my knowledge, as my attention was turned towards the 
measurement and introduction into the vessel intended to hold them 
of the oil and water, and my back was turned towards the exit-tube. 

36. Could the process of Dubrunfaut or that of Scharling be exe- 
cuted in Tilghman’s apparatus ? 
ode Ans. They could not. 

37. Could Tilghman’s process be executed in the apparatus neces- 
sary to carry out the processes of Dubrunfaut and Scharling ? 
Ans. It could not. 
ROBERT BRIDGES. 


Sworn to on the days as written above. 
ad KENNETH G. WHITE, 


Eraminer, &c. 


Rernert E. Rogers, being duly sworn on the part of thes com- 


4 plainant, doth depose and say as follows: 
1. What is your name, residence, and occupation? And _ state 
whether you have held any position in public institutions, and 
= oe 


whether or not vou have published or edited any chemical work. 
Ans. Robert E. Rogers; residence, Philadelphia; professor of 
chemistry in the University of Pennsylvania; have edited the last 
w American edition of Turner’s Chemistry and the American edition 
of the English translation of Lelman’s Physiological Chemistry. 
2. If you have filled any other posts in public institutions please 
name them. 
106 Ans. Have filled for many years the chair of chemistry in 
the University of Virginia. 
3. Have you read and do you understand the letters patent of the 
United States granted to the complainant, No, 11766? 
Ans. I have read and do understand the same. 
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4. Have vou read and do you understand the patent granted to 
Wright & Fouché, No. 227657 

Ans. I have read and do understand the same. 

5. Is the method of obtaining fat acid and solution of glycerine 
from neutral fatty bodies therein described the same or a different 
process from that described in complainant’s patent ? 


(Objected to as not within the province of an expert.) 


Ans. | consider it to be identical. 

6. Were you present at any trial of the process of complainant in 
the coil apparatus deseribed in said patent? If so, state who was 
present, and whether or not, in your opinion, said apparatus Is a 
practical one for carrying on said process of complainant. 

(Latter part of question objected to.) 

Ans. [ was present at a trial of the process referred to in the ques- 
tion, in company with Professor James C. Booth, Dr. Robert Bridges, 
and Mr. R. A. Tilghman. It is my opinion, and not only my opin- 
ion but my thorough conviction, that it is a process altogether 
adapted to carrying out the method of Mr. Tilghman. 

7. Was the value of the fat acids and solution of glycerine pro- 
duced thereby impairea by the presence of acrol-ine; and, if so, to 
what extent ” 

(Objected to, as the means of knowledge of the witness do not ap- 
pear.) 

Ans. The odor of the products evinced nothing offensive, which 
would indicate the presence of acrol-ine asa hurtful substance. The 
small amount of oxide of iron, being an accidental and not neces- 
sarily present substance, was readily removeable. 

8. Ilow could this discoloration of the fatty acids by iren be pre- 
vented in using said process; and state, also, if the fat acids were to 
be subsequently purified by distillation, whether this discoloration 
from iron would be any way objectionable. 

Ans. The total absence’ of the oxide of iron would be seeured 
either by constructing the coil out of metallic copper or by lining 
the iron tube with a tube of copper. Distillation of the fat acids 
would yield the acids themselves pure, while the oxide of iron, not 
being volatile, would be left behind in the distilling apparatus, and 
therefore the primary discoloration of the products would not inter- 
fere with the ultimate purity of the fat acids. 

%. Can you state whether distillation of discolored fat acids is 
practically employed on a large seale to purify them for the manu- 
facture of candles; and, if so, how the degree of discoloration of the 
crude product of the coil apparatus compares with the color of the fat 
acids so submitted to distillation, and whether they produce white 
products by such distillation ? 

(Objected to, except so far as in the present knowledge of the wit- 
ness. ) 


Ans. The distillation of colored fat acids is, to my knowledge, 
practically pursued, [ having, under the guidance of a large manu- 
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fucturer of candle stock in Philadelphia, witnessed the processes 
severally in progress of the treatment of the original crude fat 

with sulphuric acid, the subsequent washing and then the 
107 ~— distillation of the blackened fat acid mixture which was to 

yield by pressure the solid and the liquid fat acids. The 
material introduced into the distilling apparatus was far darker, 
more unsightly, and indicative of impurity than any of the product 
which I saw come over from Mr. Tilghman’s apparatus during an 
operation of at least an hour and a half. The cooled mass, the 
product of distillation, was nearly white; when ground and sub- 
jected to hydraulic pressure it furnished the solid fat acids of beau- 
tiful white and pearly appearance. 

10. Can you state, of your own knowledge, whether or not acro- 
l-ine was disengaged during the progress of said manufacture; and, 
if so, how it compared with the quantity, if any, evolved in work- 
ing complainant's coil apparatus? [speak now not of the absolute 
gross amount of acrol-ine disengaged in the two processes, but the 
relative offensiveness of the same quantity of liquid obtained from 
each. , 

Ans. Acrol-ine was disengaged in an enormous quantity during 
the said process. It was recognized as pervading the establishment 
upon entering the counting-house. It became more offensive and 
oppressive the nearer [ approached the distilling arrangements, and 
was evolved from them in such volumes as that the special precau- 
tion of a brick chamber was required for their reception and con- 
finement to render the place at all tolerable to the operatives engaged. 
Even with the precaution of a close door, kept shut, of this apart- 
ment, and passing the vapor under the boiler that it might be con- 
sumed, a constant sense of irritation was experienced by its presence. 
While in the case of Mr. Tilghman’s process, which I witnessed, at 
no time did I perceive in the small apartment where the process 
was conducted any odor of acrol-ine at large, and only recognized 
the faintest indication of it when the nose was placed immediately 
over the fresh products as they escaped by the exit-valve. The 
quantities of acrol-ine produced in the two cases I conceive are not 
to be compared with each other; the one the merest trace, the other 
in volume that could be collected. 

11. Was the stearic acid, or the candles themselves, produced by 
said process contaminated and injured by this smell of acrol-ine 
so strongly disengaged during their manufacture ? 

Ans. I brought away with me a specimen of the distilled product 
from the factory before it was pressed and a product after pressure, 
both of which were free from acrol-ine odor after they were carried 
away from the establishment where the odor prevailed generally. 

12. Have you read and do you understand the defendant's ex- 
hibits from 1 to 15 and from 18 to 20, inclusive? And, if so, state 
whether or not vou find described in them, or any of them, the 
process set forth and claimed in the complainant’s patent. 


(Objected to as not within the province of an expert.) 
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Ans. I have read said exhibits, and do understand them, and do 
not find in them the process set forth in Mr. Tilghman’s patent. _ 

13. Have you compared the paper in Annales de Chemie, in 
sheets 15 and 16 of vol. XLI, 3d series, marked Juin, 1854, with the 
official record of the proceedings of the Academie de Sciences in the 
Comptes Rendus; and can you state whether the paper by Berthel- 
lot, read Sept. 5, 1853, does or does not contain the assertion that 
water decotiposes fatty bodies slowly at common temperatures, or 
rapidly at 220° C.? 

Ans. I have read the paper published in the Annales de Chemie, 
vol. XLI, in June, 1854, and also the official record of the proceed- 
ings of the Academie des Sciences in the Comptes Rendus. The 
paper, dated Sept. 5, 18538, which is published in extenso by a special 

vote of the committeee (Chevreul, Pelouze, and Ballard), con- 
108 tains no mention whatever of water at high temperature and 

pressure producing decom position of fats into fat acids and gly- 
cerine; While the memoir published in the Annales deChemie, June, 
1854, embodies the contents of last-named paper of Sept. 5, 1863, 
and the contents of a later paper of April 5, 1854, which alludes to 
the action of water producing rapidly the fat acids and glycerine at 
220 C., or slowly at the ordinary temperature into one, and thus 
conveys a false impression, without looking into specific dates, that 
the discovery of the action of water in resolving the fats into fat 
acids and glycerine was announced in Sept. 5th, 1853, whereas in 
reality it was not announced until April 3d, 1854. 

14. Please examine the 3d volume of Pelouze & Fremy’s Chem- 
istry, page 574, and the chapter on neutral ste-rate of potash, and 
state whether, in the passage commencing “Chevreul has general- 
ized these observations,” &c., it is true or false that the expression 
“a salt,” used in said passage, means a neutral fat? 

Ans. It is entirely false to assume or assert that Chevreul, in this 
expression of “a salt,” has intended to convey the idea of a neutral 
fat ; on the contrary, it admits of but one reading, viz., that he re- 
ferred to the fat acid combined with alkaline bases, potassa being 
the one named. in the heading of the article “Stearate Neutre de 
Potasse.” 

15. Is it true or false that “the base soluble in water,” mentioned 
In said passage, is glycerine? 

Ans. It is false that the base here alluded to is glycerine, and 
there is no foundation either in this sentence or what precedes it 
for entertaining for a moment the idea that Chevreul alluded to 
glycerine. 

16. Can the process of Dubrunfaut or that of Scharling be exe- 
cuted in the form of apparatus necessary for carrying out complain- 
ant’s process, or could complainant's process be executed in the form 
of apparatus necessary for carrying out process of Dubrunfaut and 
Scharling ? 

Ans. The process of Dubrunfaut and Scharling cannot be con- 
ducted in the apparatus of Mr. Tilghman, nor can Mr. Tilghman’s 
process be executed by the method of Dubrunfaut and of Scharl- 
ing. 


ee 
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Cross-examined by Mr. Goppakrpb, counsel for defendant : 


X 17. Is the fact stated in the quotation from the Annales de 
Chemie, viz., water decomposes fatty bodies slowly at common tem- 
peratures or rapidly at 220° C., true? 

Ans. The fact stated in the quotation from the paper of Berthel- 
lot, which was dated April 3, 1854, in the Comptes Rendus, the 
official record of the Academie de Sciences, to wit: “ The action of 
the alkalies, that of the concentrated acids, that of water, either 
rapidly at 220° or slowly at the ordinary temperature, equally re- 
sala the neutral fatty bodies into acids and glycerine,” is true, so 
far as my observation has gone, with reference to the higher tempera- 
ture. I do not know anything, absolutely of my own knowledge, 
as to the lower or “ ordinary ” temperature referred to. 

X 18. Is Berthellot good authority for the lower temperature? 

Ans. My belief is that his assertion contained in the above quota- 
tion is a plagiarism, perpetrated a little while after the issue of Mr. 
Tilghman’s patent. Had he made the discovery himself of the 
water action upon neutral fats in decomposing them into fat acids 
and glycerine, he was too well informed as a chemist of both the 
scientific and practical value of such a discovery, and had too high 
an estimate of reputation for research to give such a discovery the 
passing notice which he did of it. 

X 19. Then you consider that he made the statement on the au- 

thority of Mr. Tilghman ; is that so? 
109 Ans. | believe that he derived the information from Mr. 
Tilghman’s patent that water, under high temperature and 
pressure, oocuapenin the neutral fats into fat acids and glycerine; 
and desiring to cover the comprehensive ground of water action gene- 
rally upon the neutral fats at other than high temperatures, his am- 
bition led him to throw out the general statement. 

X 20. You think, then, he had no knowledge that water, at com- 
mon temperature, would decompose fats, do you ? 

Ans. He gives no evidence, in his papers referred to, that he had 
any such knowledge. . 

X 21. Does he give any evidence in such paper that he had any 
knowledge of the effect of water at a high temperature ? 

Ans. He does not give evidence that he had any knowledge of 
his own obtaining; and the very fact that he has given to the car- 
dinal, and, we may say, fundamental, principle so passing a notice 
carries with it internal evidence that all he knew of the matter, and 
thus announced, was at second hand. It is the habit, often, of scien- 
tific investigators, and espectially so in France, to enter a sort of 
‘aveat, with a view to take date, that they may afterwards work up 
results. 

X 22. Had it not been stated by Scharling, in 1850, in the paper 
from which Exhibit 10 is extracted, that fats were decomposed into 
fat acids and glycerine by the vapors of water alone? 

Ans. Not in that general way, but that, by a process of distillation 
and by the vapor of water, some decomposition of fats may be ac- 
complished ; in the case of palm fat more, while in the case of tallow 
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he makes the following remarks: “ But the decomposition of the 
tallow in this manner took place so slowly that it will not be advan- 
tageous to obtain the margaric acid for practical use in this manner.” 

X 23. At what heat do fats distill or boil? 

Ans. They are not synonymous terms. Fats do not distill per se 
and retain their integrity. By distillation proper we understand 
the substance to rise into vapor by heat and to condense by cold, 
but in heating fats to a votalizing point they are decomposed into 
pyrogenous products. If you mean at what heat they are resolved 
into other substances, of which acrol-ine is one, [ would say they 
vary somewhat, but approximately between 550° and 600°. 

X 24. What kind of distillation did you refer to as practiced by 
Scharling ” 

Ans. I refer to that which he himself speaks of, in which the 
vapor of water,and not water itself, is the mechanical agent which aids 
in the carrying over such products of the heating operation as are 
volatile. My conviction is that in the special cases referred to by 
Scharling of results, the steam or vapor of water did little, if any- 
thing, in setting free the fat acids, but simply aided in the volatili- 
zation of the fat acids already present in the so-called neutral fats. 

Direct examination resumed : 

25. Does Scharling anywhere say that he obtained glycerine as 
well as fat acids by his distilling experiments? State also where the 
glycerine would have been found if he had produced any in said 
experiments, 

Ans. He nowhere states that he produced glycerine in his experi- 
ment. Had he produced glycerine it would have been found carried 
over with the vapor of water. 

26. Would not any chemist making the chemical examination of 
the overdistilled water, which he states he made in search of sebacic 
acid, have been certain to have found said glycerine as a residue in 

the process if any had existed there? : 
110 Ans. Glycerine isso marked in its properties and so readily 

detected that T cannot conceive it could fail to be recognized 
and spoken of by any one professing to be a chemist should it actu- 
ally exist in the overdistilled water. Had it been present in it, in 
the case of Scharling’s experiment, the omission to mention it on his 
part I coneeive clear evidence of its absence altogether. 

27. State whether the paper of Mr. Beetz, in the Philosophical 
Magazine for 1845, from which extracts are given in Defendant's 
Exhibit 5, and Complainant’s Exhibit BB, and in which it is shown 
that neutral fat, which had been exposed to the action of water 
at common temperatures for over one hundred Vvears, and was 
found by actual analysis to be still a perfectly neutral fat, does or 
does not prove that Berthellot was in error in stating that neutral fats 
are slowly decomposed at common temperature into fat acids and 
elycerine. 


(Objected to.) 


Ans. The above-referred-to paper of Mr. Beetz oes to prove that 
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Mr. Berthellot was in error in his statement that water at the ordi- 
nary temperature is capable of decomposing the neutral fats into fat 
acids and glycerine. 


Cross-examination resumed : 


X 28. Can neutral fats be decomposed into fat acids by the 
action of superheated steam without the production of glycerine or 
its conversion into acrol-ine ? 

Ans. I have met with no recorded evidence that superheated 
steam is capable of resolving an absolute neutral fat into the sepa- 
rate substances, fat acids and glycerine, but there is indication given 
by Scharling that the fats experimented upon were broken up as by 
heat alone, giving rise to acrol-ine as the result of destruction of 
elycerine, while the fat acids doubtless come directly from the fat 
thus pre-existing there. 


Direct examination resumed : 


29. Please state whether the distillation you refer to in your last 
answer as producing acrol-ine, you mean those performed by Schar- 
ling, as stated by you, or the similar experiments performed at higher 
temperatures by Dubrunfaut. 

Ans. In consequence of the names, Dubrunfaut and Scharling, 
having been associated in questions and answers which I have heard 
to-day, I tind I have represented the results to be expected in Du- 
brunfraut’s experiments as those belonging to Scharling, while in 
fact, since Scharling’s experiments were made at only 320° F., the 
decomposition of glycerine and the production of acrol-ine would 
not take place. 


R. E. ROGERS. 


Sworn to before me this 19th day of March, 1864. 


KENNETH C. WHITE, Examiner. 


The defendant request the opportunity of performing an expe- 
riment, or experiments, on the coil apparatus used by the complain- 
ant in his experiments which have been testified to, at which the 
defendant may be present, to which he will attend as early next 
week, after Monday, as may suit complainant’s convenience, in 
Philadelphia. 

Maxcu 24, 1864. 

Present: Counsel for respective parties. 

In reply to the request made at the adjournment on the last day 
of taking testimony by the defendant for the use of the coil appa- 
ratue to experiment with, Mr. Tilghman replies: 


111 That the coil apparatus is very weighty and bulky, and was 

dismantled at the request of Professors Booth and Bridges the 
day after the experiments therewith were tried by them in order to 
enable them to examine its interior construction and dimensions ; 
that to get the coil apparatus again in working order and try new 
experiments would require considerable time and delay the hearing ; 
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that the defendant neglected to make his request until the mo- 
ment of adjournment on the day originally fixed for closing the testi- 
mony ; that the complainant has, however, caused the same experi- 
ments to be repeated in a more portable apparatus, which he 
produces and marks Exhibit “ Digester,” and now formally offers to 
experiment with it and try any pertinent experiment in the pres- 
ence of defendant on Friday, March 25th, at any suitable place and 
hour which defendant will now indicate, it being understood also 
that such experiments tried for defendant are not to be permitted to 
delay the hearing. 

James ©. Booru, being recalled on the part of the complainant 
on the 25th March, S64: 

1. Have you made any experiments to carry into literal execution 
the first-deseribed method mentioned in Tilghman’s patent? — If so, 
state the details, and if you have any samples of the results of such 
experiment please produce them. 

Ans. I made such an experiment on the 235d of this month in 
Philadelphia by enclosing several ounces of pressed lard with half 
as much water In an iron tube lined with copper, tightly closing the 
same, and subjecting the mixture to the temperature of melting lead 
for 40 minutes without disturbing the sca during that time, then 
cooling it rapidly with cold water and pouring out the contents. 
Exhibit R' is a sample of the glycerine water as poured out from 
the tube and through filtering paper after rendering the mixed fat 
acids and glycerine water. The glycerine water was subjected to 
no other process. Exhibit R® is a specimen of the fat acids ren- 
dered in this operation, and has received no other treatment. Ex- 
hibit R¥ is another portion of the rendered fat acid of this operation 
settled or clarified by diluted sulphuric acid, and has received no 
other treatment. 

2. How did you ascertain the temperatures employed in this ex- 
periment ? 

Ans. By placing on the top of the tube small pieces of bismuth, 
lead, and saltpetre. During the operation the bismuth remained 
melted, the saltpetre was never melted, and the lead was kept con- 
tinually at a temperature between solidity and fluidity, the heat 
being regulated so as to maintain it as nearly as practicable at the 
melting point. 

3. State whether inthe resultof this experiment there was acrol-ine 
produced ; and, if so, in what degree. 

Ans. There was so littie produced, if any, that I was uncertain 
whether the slight odor observed was due to acrol-ine or to some 
pyrogenous product. If appreciable quantities had been produced 
they would have produced the usual effect of such quantities by 
causing pain to the eyes and a flow of tears. Not the slightest effect 
of this kind occurred. 

4. Have you made any experiments on the practical mode of 
purifying and pressing the fat acids produced in your trial of Tilgh- 
man’s coil apparatus? If so, state such experiments and produce 
the results, and mark them Exhibit Q, 
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Ans. I rendered a quantity of the fat acids obtained by me with 
the coil apparatus by boiling, by means of steam with dilute 
112 sulphuric acid, and allowing the fat acids floating on the 
aqueous liquid to cool toa solid mass. Txhibit Q' is a sample 
of such cooled solid mass. A portion of the solid mass was subjected 
to cold pressure and then to warm pressure between copper plates to 
remove the fluid fatty matters, and the remainder, consisting of solid 
fat acids, was cast into a glass tube, which I here offer as Exhibit 
()?, containing the solid fat acids. Another portion of such solid fat 
acids was cast into a porcelain crucible, and is here offered as Ex- 
hibit Q*. 

5. Can you state of your own knowledge whether the working of 
Tilghman’s coil apparatus produces fat acids fit for making candles, 
and glycerine fit, after purification by the ordinary methods, to be 
sold as a commercial product ? 

Ans. By comparing the solid fat acids obtained by the coil appa- 
ratus and subsequent clarification and pressure with the solid fat 
acids obtained in Grant’s candle factory by the sulphuric saponifi- 
‘ation I believe that the product of the coil apparatus is fit for 
making candles. By comparing the glycerine which I have obtained 
by the coil apparatus with several kinds of glycerine of commerce 
[ believe that the coil apparatus will mtke a glycerine suitable for 
commercial purposes equal to that produced by any other process 
after resorting to the usual methods of purification. 

6. Please state whether you have seen the purification of dark- 
colored fat acids accomplished by distillation ; state how said dis- 
colored acids were obtained, and if you have any samples illus- 
trating said processes of manufacture produce them and mark them 
Exhibit P. 

Ans. I witnessed the operation of Grant’s candle factory in Phila- 
delphia, where the commercial fats are treated with sulphuric acid 
at a high heat by superheated steam and subsequent washing with 
water. I drew off the sample of the fatty matters after such washing, 
and here offer it as Exhibit P'. The commercial fats mentioned 
are here offered as Exhibit P. The discoloration of Exhihkit P' is 
doubtless due to a decomposing action of sulphuric acid, as that is 
one of the usual effects of sulphuric acid on organic matter. I wit- 
nessed the distillation of the discolored fatty matters, like Exhibit 
I", and caught the distilled fat acids as flowing from the large still, 
which fat acids I here offer as Exhibit P*. 

7. Please state whether in the process of said distillation acrol-ine 
is or is not disengaged, and in what quantities; state also whether 
the candles produced by the process appear to be in any way injured 
by said acrol-ine, and produce samples of the hot-pressed fat acids 
and candles made by such process. 

Ans. Acrol-ine was disengaged in the operation in quantity, and 
as the candles produced by the operation are of the best quality, the 
candle stock is evidently not effected by such acrol-ine. I here pro- 
duce a sample of the solid fat acids produced by hot pressure, marked 
Exhibit P*, and also a candle made from the stock of Exhibit P*, 
which is marked Exhibit P*. 
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8. Examine Defendant’s Exhibit 19 from Pelouze & Fremy’s 
Chemistry, vol. 3, page 631, and state whether the process there 
described is or is not the same as that witnessed by you at Grant’s 
factory. 

Ans. The process there alluded to is the same, but is not described 
in the passage quoted 

9%. Can you state from what you saw of the working of the process 
at Grant’s factory whether the separation of glycerine spoken of 
by Triboullet, in Defendant’s Exhibit 19, takes place in the state 
of glycerine, or altered into acrol-ine by the heat used in the pro- 
cess ? 
113 Ans. A portion, at least, of the glycerine is decomposed into 

acrol-ine, and I infer the quantity to be considerable, from 
the abundant odor of acrol-ine. 

10. From your experience in heating neutral fatty bodies, do you 
consider that the temperature at which their glycerine decomposes 
into acrol-ine is a fixed and invariable point, or do you consider it 
to depend upon the conditions as to pressure and currents of vapor 
or air, as modifying the effects of heat? 

Ans. As I have heated neutral fats to a temperature of about 
600°, confined and under pressure, without the production of sensi- 
ble quantities of acrol-ine, and as [ have heated them to the same 
temperature, but not under pressure, in a confined space, and have 
also heated them to lower points of temperature, with the produc- 
tion of large quantities of aerol-ine in both these last cases, | con- 
sider that the decom position of glycerine tukes place at variable 
points of temperature, depending upon varying conditions of press- 
ure and currents of vapor or air. 


Cross-examined : 


X 11. In your last answer, have you reference to the experiments 
you have detailed ? 

Ans. I refer to the experiments with Tilglhman’s process, in my 
last answer, where no sensible quantities of acrol-ine were produced, 
to my trial of Dubrunfaut’s process, when large quantities of this 
acrol-ine resulted, and to other experiments in open vessels, not here- 
tofore detailed. 

XN 12. At Grant’s factory, was the acrol-ine produced before fat 
was subjected to distillation ? 

Ans. The sensible quantities alluded to were produced previous 
to the distiliation, but I think traces of it were observable to the 
finished candle. 

X 13. Do you mean in the finished candle? 

Ans. I mean that I observed traces of the odor of acrol-ine in the 
finished candle, although others ascribe the odor to other causes. 

XN 14. What kind of neutral fat was used there at that time: was 
it palm oil? 

Ans. The fats chiefly used were commercial tallow and lard 
stearine, and but little if any palm oil, at the time of my observa- 
tions. 
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X 15. Was not the candle, marked Exhibit P*, made from palm 
oil, or do you not know? , 

Ans. I only know from the statement of the foreman of the works 
that it was made from the fats named in previous answer, including 
palm oil. 

X 16. Is Exhibit P* a sample of all the distilled products, or were 
there other products? . 

Ans. Exhihit P? was a sample of the running of the still at about 
the medium time of its operation. There were other products 
‘erived from distilling residues. 

X 17. What was the degree of heat when the acrol-ine was there 
produced, if you know? 

Ans. I suppose the principal part of the acrol-ine to have been 
produced when blowing up the mixed fat and sulphuric acid by 
superheated steam, that is, dry superheated steam, and I infer from 
the heat of the tubes for superheating the steam that the tempera- 
ture was below the melting point of lead. I did not measure the 
heat. 

X 18. Do you know what the heat was in the still? 

Ans. I did not measure it, but from the heat below the still I infer 

that it was above the boiling point of water. 
114 X 19. Is the sample of glycerine marked Exhibit V* such 
as you referred to as fit for commercial purposes? 

Ans. I have referred to no glycerine as fit for commercial pur- 
poses, except as stated in answer 5, after purification. 

X 20. Will you describe the vessel in which you made the experi- 
ment on the 23d instant, marked “ Digester ” ? 

Ans. It is a tube of wrought iron of 19 inches length, exterior 
diameter 2 inches, the thickness of about 2ths of an inch, the inte- 
rior diameter about an inch and a quarter, lined with a copper tube, 
reducing the interior diameter to 14 inches, the closed fone about 1 
inch in thickness, the open end closed when in action by a tightly 
fitting plug of copper, backed by iron; an iron cap screws on the 
outside of the open end, and has a slot in it, through which a wedge 
passes, and is driven in with force, in order to secure the copper plug 
in its place, and thereby prevent the egress of matter from the inte- 
rior of the tube. 

X 21. When did you first see said tube, and where was it made ? 

Ans. I believe it to be the same tube that I experimented with in 
1860, but, as it has not been in my charge ever since, I cannot vouch 
for the identity. I do not know where it was made. I know it to 
be the same that I experimented with on the 23d of this month. 

X 22. Have you understood from Mr. Tilghman where it was 
made, and when ? 

Ans. If it has been mentioned to me I do not recollect where, or 
when it was made. 

X 23. What pressure will it stand ? 

Ans. I have tried it at a pressure corresponding to the melting 
point of lead, but scarcely higher. 

X 24. What pressure will it stand by the rule of caleulation which 
13—S8S83 


ee 


OS RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


you applied to the pipe used in the coil apparatus in your testi- 
mony ? 

Ans. | made no such calculation on the coil apparatus. 

X 25. What is the rule adopted to ascertain the pressure to which 
such vessels can be subjected ? 

Ans. As my profession is that of chemistry, if I wished to aseer- 
tain the proper dimensions for any given pressure, 1 would apply 
for information to persons who make such subjects their business, 
and not depend upon calculations made by myself from any given 
formula, for | do not know such formula. 

X 26. Do you know the rule adopted in such cases ? 

Ans. In stating that I do not know such formula in the last 
answer, | mean the rule or rules by which the proper dimensions 
are determined. : 

X. 27. Was there any safety-valve to this digester? 

Ans. There was no safety-valve. 

X 28. What proportion of the capacity of the vessel was filled 
with fat and water? 

Ans. I would judge from two-thirds to three-quarters, in the ex- 
periment made on the 25d of this month. 

X 29. Did you, on or about the 23d inst., make more than one ex- 
periment with said digester? 

Ans. I made but one experiment with it. 

X 30. Who was present” 

Ans. Professor F. A. Genth, Mr. R. A. Tilghman, and myself. 

X 351. Was the digester in a horizontal position during the experi- 
ment? 

Ans. It was perfectly so, as proved by a water level. 

X 32. What was the time to which the mixture of fat and 
115 water was subjected to the heat used in the experiment with 
the coil apparatus, to which you have before testified ? 

Ans. A little short of an hour was ocenpied in passing nearly two 
gallons of melted fat through the coil apparatus. 

X 35. IT mean for how long time was the fat and water subjected 
to the heat ? 

Ans. About ten minutes. 

X 54. How long in the digester, on the 25d inst. ? 

Ans. It required nineteen miuutes to heat the apparatus from 
about 100° or 150° up or melting point of lead, when it was kept at 
the last-named point for just 40 minutes. 

X 35. Was the lead used as the test on the upper surface of the 
tube? 

Ans. It was. 

X 356. Was it contained in any vessel, or standing by itself on the 
tube? 

Ans. It was standing by itself on the tube. 

X 37. Did it melt and flow down the tube? 

Ans. As soon as it was observed to be melted, the heat was lowered, 
and after a few moments another piece put on to determine whether 
the temperature had fallen. The first piece of lead did not flow 
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down, but solidified again as the temperature lowered, after which 
the temperature was raised, and observations repeated. 

X 338. How large was the piece of lead ? 

Ans. Between an } and } of an inch cube; that is its dimension 
on each of its sides. 

X 39. What do you know as to the purity of lead, or the bismuth ? 

Ans. The purity of the bismuth was known to me by its exhib- 
iting. all the external characters of bismuth, such, as color, lustre, 
brittleness, and crystal-ine structure; and that of the lead by its ex- 
ternal characters, such as color, lustre, and softness and toughness. 

X 40. How large a piece of bismuth was placed upon the di- 
gester ? 

Ans. A nearly cubical piece of from } to } of an inch across each 
face. 

X 41. Did it melt and run down the digester ? 

Ans. It melted and remained in its place, and therefore did not 
run down the digester. 

X 42. How was the digester heated ? 7 

Ans. By a long series of gas jets under the middle line of the 
lower part of the tube. | 

X 45. How was the tube cooled from time to time during the 
operation, when you saw the lead melting? 

Ans. By lowering the gas flame. 

X 44. During the operation was not that part of the tube which 
was not filled with water and fat filled with steam ? 

Ans. It was filled with steam. 

X 45. Was not this superheated steam ? 

Ans. In one sense it was, being heated above that of steam from 
water at the boiling point, but it was not what is technically called 
superheated steam. 

X 46. Why were 40 minutes required in this operation, and only 
10 in the coil apparatus; what occasioned the difference ? 

Ans. In the coil apparatus the melted fat and water were injected 
in a state of a kind of emulsion, produced by violent agitation, 
while in this operation the melted fat and water, not being disturbed 
during the whole operation, were not brought into such intimate 
contact. 

X 47. Were not the fat and water mixed together before they were 

placed in the digester ? 
116 Ans. They were put in separately. 
X 48. Was the digester upright when they were put in ? 

Ans. It was upright, but upon the tube being laid horizontally the 
first heat applied would necessarily separate the fat and water into 
two layers. 

X 49. What kind of fat did you use ? 

Ans. Pressed lard—the same as in Exhibit V'. 

JAS. C. BOOTH. 
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Marcu 26, 1864. 
Present: Counsel for defendant and complainant in person. 


FreperICcK AuGustus GeNTH, being duly sworn on the part of the 
complainant, deposeth and saith as follows: 

1. What is your name, residence, age, and occupation ; and how 
long you have followed the same ” 

Ans. My name is Frederick Augustus Genth.  T reside in Phila- 
delphia. My age is nearly 44 vears. I am a chemist, and have fol- 
lowed chemical investigations and studies since 183%. 

2. Under whom did you pursue the study of chemistry? And if 
you have filled any posts in public institutions please name them. 

Ans. I began my chemical studies in 1839, and was for two years 
with Professor Leopold Gainelin. IT then went for nearly two years 
to Giessen, Where T studied with Liebig, Kopp, Fresenius, and Will. 
After which time [ was for five years in intimate intercourse with 
Bunsen, partly, and for three vears as his assistant; and then as a 
professor in the University of Marbourg for the term of two years. 
After which time I came to this country, where I have followed it 
ever since as a business. 

3. Have you read and do you understand the patent granted to 
R. A. Tilghman, No. 11766, and also the patent granted to Wright 
& Fouche, No. 22755? And, if vea, state whether the process of de- 
composing fats directed to be performed in Wright & Fouche’s ap- 
paratus is the same or a different process from that deseribed in 
Tilghman’s patent. 

(Objected to as not within the province of an expert.) 


Ans. I have read and do understand both patents mentioned in 
the question, and consider the process performed in either to be iden- 
tical, 

4. Have you read and do you understand the defendant’s exhib- 
its, from 1 to 15, and from 18 to 20, inclusive? And, if so, state 
whether or not you find deseribed in any of them the process set 
forth and claimed in the plaintiff's patent. 


(Same objection.) 


Ans. I have read and do understand the defendant’s exhibits re- 
ferred to, and find that in neither one of them any mention is made 
of a process to decompose neutral fatty substances by highly heated 
water under pressure, but that they speak of various matters not in 
the least connected with this question. Exhibits 1, 2, 3,7, 11, 18, 
1), and 20 speak more or less of the manner and theory of soap-mak- 
ing; and, in fact, Exhibit 19 distinetly states that there had not ex- 
isted at that time any knowledge of the decomposition of neutral 
fatty substances by water. Exhibits 4, 10, and 20 speak of the distil- 
lation of fatty matters and of their conversion by such means into 
fatty acids. Exhibit No. 15 speaks of the rendering of fats by boil- 

ing it with water. Exhibit No. 13 speaks of the decom posi- 
117 tion by water and other means, not including pressure or heat, 
of artificial glycerides containing volatile fatty acids. He 
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does not mention the names of such fatty acids, but “acetic acid,” 
for instance, is one of the volatile fatty acids. Exhibit 6 and partly 
Exhibit 11 (p. 500) speak of the decomposition of fatty matters by 
fermentation, (a ferment, air, and moisture being necessary to effect 
the change.) Exhibit 14 gives a description of Papin’s digester. 
Exhibit 12 speaks of the decom position of para and meta phosphates 
if sealed up with water in a tube and exposed to a high temperature, 
us also of that of organic basis, if subjected to similar treatment. 
Exhibit 5 gives information that some neutral fatty substances, and 
mixtures of neutral fatty substances with abel lime soap, had 
been found in mines, where they were supposed to have been ex 
posed to the action of water for a century. An analysis given and 
other tests have proven the total absence of any free fatty acids in 
these fats. Exhibit No. 8 speaks of the decomposition of an ob- 
scure organic compound of opiammon. Exhibit No. 9 informs us 
that acrol-ine is the result of the destruction of glycerine. 

5. State what experiments you have made for the decomposition 
of neutral fatty substances into fat acids and solution of gl rcerine 
by the action of water at the temperature of melting lead and a 
corresponding steam pressure ; and 1f you have any samples of the 
products of such experiments, please produce them and mark them 
Exhibit O. 

Ans. I have made two experiments for the decomposition of neu- 
tral fatty substances by water at lead-melting heat, and the corre- 
sponding pressure. The first one was made in August, 1860, by 
placing the fat and water in separate vessels in such a manner that 
they were not in contact with each other. The fat was contained in 
a separate tube. The water was contained in the digester. The 
tube containing the fat was then put into the same digester, care 
being taken by placing the tube at a high angle, that the two sub- 
stances could not mix with each other. After tightly closing the 
digester it was heated up to lead-melting heat. When that point 
was reached it was taken from the fire and rapidly shaken, so that 
the two liquids would be in contact with each other. The mixture 
was exposed for five minutes to the lead-melting heat, and then 
rapidly cooled. After cooling, the digester was opened and emptied. 
The substance which had been exposed to that temperature was ex- 
amined, and found to consist of the solution of glycerine in water 
and free fatty acids. Without any further purification the glycerine 
was evaporated down, and a sample of it is herewith exhibited and 
marked “ Plaintiff’s Exhibit O, No. 1.” The free fatty acids were 
examined and found to be free from neutral fat, showing that the 
decomposition had been complete. A sample is herewith exhibited 
and marked “ Plaintiff’s Exhibit O, No. 2. 

The second experiment was made in presence of Professor Booth 
on the 23d inst. The fat and water were placed into the digester, 
and, after closing the same, it was heated up to lead-melting heat, 
und kept at that temperature for 40 minutes. The digester, after 
that time, was rapidly cooled down and its contents emptied out. 
After the separation of the fatty acids from the watery liquid, a por- 
tion of them was placed in a bottle, which is herewith exhibited and 
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marked R?. Another portion was settled by boiling it with dilute 
sulphuric acid, and is herewith exhibited as R®. The glycerine 
water, after being filtered through paper to remove some fatty acid, 
is placed in a bottle and exhibited as R No. 1. 
6. Have you seen in practical operation process described in 
Pelouze & Fremy’s Chemistry, vol. 3, page 631, and partly 
118 quoted in Defendant’s Exhibit 19; and, if so, can you state 
whether the assertion in said exhibit as to the action of steam 
in separating the glycerine from the fat bodies in the process of dis- 
tallation so employed is correct, and whether said glycerine is sep- 
arated as such or destroyed into other bodies soluble in water, as 
stated of a similar process mentioned in Defendant’s Exhibit 20? 

Ans. | have examined the process described in Pelouze and 
Fremy’s Chemistry, vol. 3, page 631, in Grant’s candle factory in 
Philadelphia. The assertion that the action of steam separates the 
glycerine as such from the fatty bodies in the process of distillation 
is Incorrect, it being destroved into other products soluble in water, 
as stated for a similar process mentioned in Defendant's Exhibit 20. 

7. Examine Defendant’s Exhibit 4, and give your opinion, as a 
chemist, as to the truth of the statement therein made, that a black- 
ish, syrupy, or viscid residue appears to be glycerine or an altered 
product of that substance, and give your reasons for such opinion. 

Ans. When the assertion of Dubrunfaut was made that this viscid 
residue might be glycerine, nothing was known of the great vola- 
tility of this substance. It is so volatile that at experiments which 
have been tried by Berthellot by evaporating some of it over a water- 
bath, one-sixth of the whole amount taken had passed off in vapor 
(the temperature of the water-bath is always below 212°), for this 
reason it is impossible that the viscid residue above mentioned can 
have been any glycerine, and it certainly has nothing else but a 
pyrogenous product of destructive distillation of the fatty sub- 
stances. 

8. Please examine Defendant’s Exhibits 16 and 17, and state 
whether the assertion contained in both of them, that the action of 
water, either rapidly at 220° or slowly at ordinary temperatures, re- 
solve- neutral fatty bodies into fatty acids and glycerine is to be found 
in the official records of the academy of the sitting of September 5, 
1853. 

Ans. I have carefully examined the records of the meeting of the 
academy of Sept. 5, 1855, which contain in full the whole paper of 
Berthellot, and have found not the slightest idea of any knowledge 
he had at that time of the decomposition of fatty substances by 
water. The Exhibits 16 and 17, which contain sueh an assertion, 
are considerably later in date than Mr. Tilghman’s patent. This 
discovery was of such great importance that, in a style which is often 
practised (especially by French investigators), M. Berthellot amal- 
gamated it with hisown. That he really did not make the discovery 
himself is evident from the want of evidence for such an assertion, 
which goes for nothing, unless it is sustained by actual experiments, 
which he does not give, and which he would have given had he 
made the discovery himself. 
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9. Can you furnish in a tabular form a statement of the principal 
points of resemblance and difference between Tilghman’s process 
and the other processes mentioned in defendant’s exhibits, and the 
process of Wright & Fouché ? 


(Same objection.) 


Ans. I have prepared such a statement, which I herewith give. 
It is as follows : 


I. Dunrunraur & ReaNnau cr. 


Presenve of liquil water highly hated 
and under pressure imposible. 


Glycerine destroyed, and acrol-ine pro- 
duced. 


119 «03. Fatty acids must be vaporized 


4. 


to 


and distilled over. 
Open vessels absolutely necessary. 
Black viseid residue left in the still. 


Il. SCHARLING. 


Presence of liquid water highly heated 
and under pressure impossible. 
9 


No glycerine stated to be produced. 
Fatty acids vaporized and distilled 
over. 


. Open vessels absolutely necessary. 


Impracticable for the decomposition of 
tullow, the process being two slow. 


Ill. Cuevrevut & Gay-Lussac. 


Produces a neutral soap by using 
enough alkali to saturate all the fatty 
acids contained in the fat. 

Produces no free fatty acids directly. 


Produces soap, both at ordinary and 
elevated pressure. 


IV. MANICLER. 


Presence of heated water under press- 
ure not at all necessary, as the ad- 
mixture of spirits of turpentine pro- 
duces the same results. 


. Produces, and intended to produce, 


purified neutral fats. 


. Produces hard neutral fat “too gran- 


ular and friable in its texture to be 
fit for making candles’ without ad- 
mixture of wax or boiled linseed oil. 
Produces liquid neutral fat, or oil 
‘oleine,”’ suitable for oiling ma- 
chinery or burning in lamps. 


4. 


. Simultaneously 


I. TILGHMAN. 


. Presence of liquid water highly heated 


and under pressure absolutely neces - 
sary. 


. Glycerine, but not acrol-ine produced. 


. Fatty acids cannot be converted into 


Vv apor. 


. Close vessels absolutely necessary. 
. Ne black residue formed. 


Il. TiLaGumMan. 


. Presence of liquid water highly heated 


and under pressure absolutely neces- 
sary. 


. Glycerine is produced. 
. Fatty acids cannot be converted into 


Vapor. 


. Close vessels absolutely necessary. 
. Decomposes tallow completely in 10 


minutes, 


Ill. Ti.auman. 


. Produces no Soap. 


produces free fatty 
acids and a solution of glycerine by 
the direct action of highly heated 
water upon fat. 

Elevated pressure indispensable. 


IV. TiILGuMaANn. 


. Presence of highly heated water under 


pressure absolutely necessary. 


. Decomposes the neutral fats, and pro- 


duces free fatty acids and glycerine. 


. Solid fatty acids produced not friable 


or granular and fit for making can- 
dles without admixture. 


Liquid fatty acid, “ oleine acid,’’ unfit 
for burning in lamps or oiling ma- 
chinery. 
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. V. Wrioutr & Foucnue. V. TIitauMan. 


1. Disclaims any special form of apparatus. 
2. Claims the chemical process for decom- 
posing neutral fats. 


1. Claim an apparatus. 

2 Disclaims the chemical process for de- 
composing neutral fats. 

VI. DECOMPOSITION OF NEUTRAL FATS 


VI. DECOMPOSITION OF NEUTRAL FATS IN 
IN TILGHMAN’S APPARATUS. 


Wriaut & Foucuk’s APPARATUS. 


1. Requires, as absolutely necessary, 1. Requires, as absolutely necessary, 
strong and close vessels. 


strong and close vessels. 
2. Requires, as absolutely necessary liquid 2. Requires, as absolutely necessary, liquid 
water at high temperature and press- water at high temperature and press- 
ure ure, 
8. Produces directly and simultaneously 3. Produces directly and simultaneously 
free fatty acids and a solution of wly- free fatty acids and a solution of gly- 
cerine. 


. 
eerine 


(C‘ross-examined : 


X 10. In August, 1860, did you also make an experiment of sub- 
jucting fatty bodies to the action of water at a temperature of 320° 
Fahrenheit for eleven hours, and another experiment in which fatty 
bodies was subjected to the action of water at the same temperature 
for twenty hours; if yea, what were the results, and at whose re- 

quest were they made? 
120 Ans. I have made the two experinfents alluded to at the 
request of Mr. Tilghman. The first experiment produced a 
decomposition of at least four-fifths of the fats subjected to that 
treatment into free fatty acids and glycerine. The second experi- 
ment, lasting twenty hours, decomposed the fats completely into said 
substances, glycerine and fatty acids. 

X 11. In what vessel did you make these two experiments ? 

Ans. The vessel, I believe, is exactly the same which was ex- 
hibited here and marked plaintiff's digester. 

F. A. GENTH. 


The defendant produces the statement of Professor Gibbs, ad- 
dressed to Mr. Keller, referred to in his testimony, and it is marked 
Defendant’s Exhibit No. 40. K. G. W., examiner. 

Also a certified copy of a patent issued to the complainant, dated 
May 15, 1860, No. 28515, marked Exhibit No. 41. K. G. W., ex- 
aminer. 

Mr. Goddard, counsel for defendant, asked the commissioner to 
adjourn the further taking of testimony on the part of the defend- 
ant until Monday, the 11th of April, at 1 o'clock. 

Mr. Tilghman objects to any further adjournment, no further tes- 
timony being now ready to be produced by defendants, and the time 
agreed upon for closing the testimony by both parties having already 
passed. 


Adjourned to April 11th, 1864, at 1 p. m. 
May 6rn, 1864. 


Counsel for defendant offers to repeat the experiments in the coil 
apparatus and on the Scharling apparatus in the presence of com- 
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plainant, and make alteration therein to make it conform to com- 
plainant’s patent, if any are necessary, it being understood that 
such experiments are to be made at a time which will give oppor- 
tunity to give evidence in this cause in respect thereto; also to re- 
peat the experiments on the Scharling apparatus in complainant’s 
presence. 

Mr. Harding replies by giving in, evidence the following offers, 
which is marked “Exhibit, April 15, 1864,” together with the affi- 
davit service thereof on defendant's counsel, together with his reply, 
April 15, 1864; and further refers to his offer to repeat the com- 
plainant’s experiments on the digester contained in the record on 
the date of March 24, 1864. And further adds that, as the com- 
plainant has a complete apparatus constructed in accordance with 
his patent, the suecessful operation of which he has proved by dis- 
interested experts, and has repeated the offer to exhibit to the de- 
fendants, he cannot see any reason why he should occupy time in 
altering the apparatus now at the defendant’s works, especially since 
the time for closing testimony and the day of hearing will not leave 
time to reopen this matter. 

Complainant’s counsel offers in evidence English patent of Geo. 
IF. Wilson, A. D. 1854, No. 1624, for improvements in distilling fatty 
and oily matters; also Journal of the Society of Arts, London, A. 
D. 1855, vol. 3, pages 729 and 730, a paper by Geo. F. Wilson on a 
new process for obtaining and purifying glycerine. 


(Defendant’s counsel objects to said three several papers as not 
competent evidence, not, however, objecting to said papers because 
they are copies.) 

May 10rn, [864. 

Present: Counsel for respective parties. 


Testimony on Part of Complainant. 


121 R.A. TitcguMan, being duly sworn on part of complain- 
ant, says: 
1. Did you know George F. Wilson ; and, if so, what position did 
he hold? 


(Objected to as irrelevant.) 


A. I know Mr. G. F. Wilson, and he held the position of manag- 
ing director of Price’s Patent Candle Company, in England. 

2. State whether you ever exhibited to him your process of de- 
composing fats described in your English patent, sealed January 
9, 1854, in your American patent, sealed October 5d, 1854; and, if 
yea, in what form of apparatus, and when, and where ? 


(Same objection.) 


A. I did exhibit to Mr. Wilson the process described in said pat- 
ent in the month of June, 1854. It was an apparatus in the coil 
form, similar to that described in the patent. It was shown to him 
in London. 
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3. State whether or not the Price Patent Candle Company have 
paid or do now pay you for the privilege of using said process, and 
at what rate have they paid, or do they now pay. 

(Same objection, and also as incompetent.) 


A. That company have paid me for the use of that patent £1,000 
a year for some years past. For the first two or three years they 
had also the use of two or three other patents which were considered 
of minor value, and expired within two or three years after the 
agreement was made with the company. Since then, and for the 
last five years, they have continued to me the same paymext of 
£1,000 a year for the use of my patent of January 9th, 1854, alone. 

4. Has the continuance of this payment been optional or not on 
the part of the Price Patent Candle Company ? 

(Counsel for defendant asks witness if the agreement between him 
and the Price Candle Company was in writing.) 

A. The agreement was in writing. 

(Counsel for defendant objects to question 4 and to any evidence 
of the contents of said agreement without its production and _ proof. 

Counsel for complainant states that he will produce said agree- 
ment in court, and expects to offer it in evidence before the exam- 
iner as soon as it arrives. 

Counsel for defendant continues the objection notwithstanding 
the statement.) 

A. The payment has been optional, as they were free to close 
the arrangement at any time by giving two years’ notice to that 
effect. 

5. Have they given such notice ? 

A. They have not. 

6. Was it before or after exhibiting your process to G. F. Wilson 
that this arrangement was made between you and Price’s Candle 
Company ? 

(Objected to as the arrangement was in writing and there is no 
legal proof that any was made.) 


A. It was after Mr. Wilson had seen my process worked in the 
coil apparatus. 


Cross-examined : 


X 7. When were you last in England ? 

A. T left England, I think, in the end of August or beginning of 
Septem ber, Sot). 

X 8. You have not, then, any personal knowledge, from your own 
observation, what form of apparatus is used which you claim to be 
under your patent, or what degree of heat, by said candle company 

since you left England, have you? 

122 A. I have no personal knowledge what form of apparatus 
is used by them, or what degree of heat. 

NX 9. Is the Mr. Wilson to whom you have referred the same per- 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 107 


son who is the author of the paper you introduced as an exhibit last 
week ? 

A. He is the same person. 

X 10. Where is said exhibit? 

A. The exhibit itself is, I believe, in Philadelphia, where it was 
taken to be printed for the use of both parties, as stated at the time 
when it was produced. The original book from which it is an ex- 
tract is to be found at the Astor Library, in this city, being the 3d 
or 4th vol. of the Journal of the Society of Arts, London. 

X 11. Do you know whether the statements made in that exhibit 
as to the mode of decomposing fats used by said candle company 
are true? 

A. I do not. I have not personally inspected their mode of work 
ing. 

X 12. In June, 1854, or at any time afterwards, were you in the 
manufactory of Price & Co., London ? 

A. I have been in some of the factories belonging to said com- 
pany, but not in all, nor was I in all parts of all the factories which 
I did visit. 

X 13. In what years was yousrin any of them ? 

A. In the years 1854, 1855, 1856, and 1857; and, I think, but am 
not certain, in 1858. 

X 14. Did they then use steam in the decomposition of fats, mak- 
ing fat acids and glycerine? Speak of your own knowledge. 

A. I have no personal knowledge whatever as to what process for 
decomposing fats was employed. 

X 15. Nor what temperature was used? Speak of your personal 
knowledge. . 

A. I have no personal knowledge whatever either of the processes 
which they use or of the temperatures at which they use them. 


Redirect : 
16. At what temperature did you exhibit your process to G. F. 
Wilson in your coil apparatus ? 
A. It was at a temperature above the melting point of lead, but 
below the melting point of saltpetre. 
R. A. TILGHMAN. 


Sworn to before me this 10th day of May, 1864. 
KENNETH G. WHITE, Examiner. 


Counsel for complainant offers in evidence British letters patent 
to George Gynne and George F. Wilson, No. 9044, A. D. 1843, and 
marked “ Exhibit No. 9944, K. G. W., examiner.” 

Also No. 10000, A. D. 1843, and marked “ Exhibit No. 10000, K. 
G. W., examiner,” being a British patent to the same parties. 

Also “ Exhibit No. 10191, K. W. G., examiner,” being extract from 
the British patent to the same parties, dated A. D. 1544. 


(Counsel for defendants objects to said exhibits as not being rele- 
vant or competent evidence.) 
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May l4rn, 1564. 

Present: Complainant in person, and Mr. Goddard, counsel for 
defendant. 

Complainant offers in evidence “Exhibit Price’s Patent 

123) Candle Company’s license,” dated 13th December, 1855, being 

the written agreement referred to by complainant in his tes- 
timony. 

(Defendant's counsel objects to the paper as irrelevant and as not 
being proof of the matters of fact therein stated.) 

Complainant produces and makes an exhibit of the English 
patent of Wilson & Payne, dated July 24, 1854, No. 1624. The ex- 
hibit is marked “ Exhibit Wilson & Payne, Mo. 1624,” K. W. G., 
examiner. 

(Objected to as irrelevant.) 


Complainant produces and makes an exhibit of the English 
patent of G. F. Wilson, 1860, No. S03, marked “Complainant's Iox- 
hibit G. F. Wilson, 1560, No. 805." ° 


Eerhihits. 


CoMPLAINANT’S Exutpit A A, being the continuation of Defendant’s 
Exhibit 1S. 


“We separate the stearic and margarie acids from the oleic acid 
by the following processes : 

“Ist. We decompose by water the soapy mass obtained by saponi- 
fying grease, tallow, &e., by an alkali; the matter dissolves the oleate 
to the exclusion of the great mass of the stearic and margaric acids 
which are left behind in the state of supersalts (sursels). These last 
are then decomposed, as well as the oleate, by hydrochloric or any 
other acid. 

“2d. We can also decompose tlhe soapy mass at once by hydro- 
chloric acid. We treat the fat acids resulting from the decom posi- 
tion, Ist, by pressure, either hot or cold—the oleic acid flows out and 
leaves the stearic and margaric acids; 2d, by alcohol, which at low 
temperatures dissolves the oleic acids in preference to the two other 
acids. 

“3d. We treat the soap successively : Ist, by cold alcohol, which 
dissolves much oleate; 2d, by boiling alcohol, which dissolves all 
the salts formed by the fat acids. As it cools, the stearic and mar- 
garic acids are precipitated in the state of salts, and the oleic acid 
remains in solution. We then separate the alkali combined with 
these acids by means of any other acid whatever.” 

COMPLAINANTS Exuipit Bb B, being the previous part of passage 
quoted in Defendant’s Exhibit 19, from Pelouze & Fremy’s 
Chemistry, vol. 3, p. 631. 

“The distillation of the fat body, after its acidification by sul- 
phuric acid and washing with water, is effected under the influence 
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of a current of steam which passes through tubes heated to redness, 
where it attains a temperature of 350° to 400° C.; at a lower heat 
the distillation would be too slow. This superheated steam is in- 
jected at the bottom of the distillatory vessel, where it esca 
through a watering-pot-rose or a coil of tube perforated with holes, 
which divide it. The vapor does not act solely,” &c. 


CompLatNANt’s Exuipit DD. Philosophical Magazine, 1843, vol. 
23, p. 505. On the Spontaneous Change of Fats. By W. Beetz, 


Ks i 


We sometimes find in various parts of mines, which have not been 
worked for a considerable time, fragments of a white brittle substance 
having frequently the appearance of fat, but at times so changed 

that it presents more the aspect of a mineral body. I am 
124. not aware that any one has examined this substance, and was 

consequently very much pleased at receiving some pieces of 
it from different mines. 

The first specimen was very brittle, so that it could be rubbed to 
u fine powder; its appearance was that of tallow. The exterior was 
a little covered by sesquioxide of iron, but the interior was quite 
clean. It was found in the “Old Man” iron mine, Xiffau, near Run- 
derroth, in the district of Oberberg, It was dissolved by boiling 
alcohol without residue, but on cooling was deposited as a flocculent 
precipitate. Warm ether dissolved it very easily, and from this solu- 
tion it could be crystallized. When boiled with an alkali it was con- 
verted perfectly, but not very easily, into soap. Submitted to de- 
structive distillation the products were the same as those of all fats 
containing glycerine, as was fully evidenced by the intense and pecu- 
liar smell. : 

It melted at 59° C. into a perfectly clear liquid. 

The analyses of this body showed its composition to be as follows: 

I. 0.323 gr. of the substance gave 0.349 gr. of water and 0.904 gr. 
of carbonic acid. 

Il. 0.314 gr. gave 0.352 gr. of water and 0.878 gr. of carbonic acid. 

III. 0.316 gr. gave 0.361 gr. of water and 0.878 gr. of carbonic acid. 

These results, calculated to the hundred parts, gave the following 


results : 

I. IT. III. 
CI i ciciiencene snitiiln:tntcininiain teins tidal ae 76.25 75.78 
SO EE A TS TM 1200 1245 12.69 
SID i wis ca nmpantoee wenctdcovccesancee CE =a ee 


100.00 100.00. 100.00 


This composition is the same as that of stearine from mutton-tal- 
low, according to the authority of Leeanu. I insert here an analysis 
of stearine, made by Liebig and Pelouze, and the result of their cal- 


*Communicated by the Chemical Society, having been read April 18, 1844. 
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culation, in order to compare them with the analysis made by my- 
self 


Liebig and Pelouze. Calculated. 
146 C = 76.14 76.21 
236 IT == 12.30 12.18 

17 O = 11.56 11.61 
100.00 100.00 


The solubility of the substance is also the same as that of stearine, 
and the difference of the temperatures at which the two bodies melt 
is very small. The mclting point of stearine is 62°, that of the body 
under examination 59°, while that of tallow is not more than 37° C. 

A portion of the body was saponitied by soda. The soap was solid 
and hard, and when dissolved in hot water it formed, on cooling, a 
gelatinous mass, even when the quantity of soap was very small. It 
was decomposed by hydrochloric acid, and the fat acid obtained in 
this manner was also hard and brittle; its melting point was 60° C, 

On burning the acid with oxide of copper the following result was 
obtained : 

0.3215 gr. of the substance gave 0.5715 gr. of water and 0.836 gr. 
of carbonic acid. 

This composition, calculated to the 100 parts and compared with 
the analysis and the calculation of stearic acid made by Berzelius, 
gives the following results: 


125 
Calculated Berzelius. Found. 
70 Carbon = 79.963 $0.145 79AO 
154 Hydrogen = 12.574 12.478 12.81 
59 Oxygen = 7.465 7.307 7.09 


[t cannot be supposed that this fat came into the mine in the 
form of stearine, but most probably it had been a miner’s candle, 
— . = 

The conditions necessary to the above-mentioned change are the 
same In the mine as in the cellar where the box stood; in both water 
was present, but not a free passage of air. The change in the first 
two cases had been going on for a long time, for it can be shown 
that the fat had been in the mines during more than a hundred 
years. 

CoMPLAINANT’S Exuipit M?. 
“SEPTEMBER Orn, 1860. 
“R. G. Mitehell, New York. 

“Sir: Please to take notice that the process of manufacturing fat 
acids by the action of water ata high temperature and pressure, now 
pursued by you, is an infringement of letters patent of the United 
States granted to Richard A. Tilghman, dated 3d October, 1854, and 
that you desist from its further use without my license. 

“Your obedient servant, 
“R. A. TILGHMAN, 
“1114 Girard Street, Philadelphia.” 
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The notice of which the above is a copy was delivered to R. G. 
Mitchell in person, September 6, 1860, by me. 
“B. C. TILGHMAN. 


CompLAINANT’s Exurpit N. Extracts from certified copy of corre- 
spondence with Patent Office, on application of Wright and 
Fouché. 

New York, July 1st, 1858S. 

To the Commissioner of Patents: 

Sik: Herewith we return the specifications and drawings of 
Wright & Fouché’s apparatus for chemical decompositions, with new 
oath and amendment. 

We also enclose a letter from the applicants setting forth the differ- 
ence between their invention and the reference. e would respect- 
fully call especial attention to this communication. 

The claim now presented is limited to their means of producing 
the continuous circulation of water in a very finely subdivided state 
through the matters under treatment. 

The broad idea of effecting decomposition by means of water or 
steam under pressure is distinctly disclaimed by the applicants. 

But if the claim now presented is deemed inadmissible, the un- 
dersigned will feel greatly obliged by the suggestion of such a claim 
as will more fully meet the views of the office. 

Very respectfully yours, ; MUNN & CO. 


Messrs. Munn & Co., our agents, petitioned your Government 

on the 7th day of September, 1857, for an American patent 

126 for an apparatus intended to effect chemical decompositions 

under the influence of water, heat, and pressure, this appa- 

ratus being specially applicable to the decomposition of all. fatty 

bodies, and effecting their separation into fatty acids (stearic, mar- 
garic, and oleic acids, &c.), and into glycerine. 

The specification having been examined, it appears, you think, 
that there are points of resemblance, contact, or analogy, with an 
English patent granted to Pierre Armand Le Comte de Fontaine 
Moreau, louse date to twenty-fifth day of November, 1848, for 
“certain improvements in the process of an apparatus for heating 
fatty bodies, and in the application of the products thereof to various 
useful purposes.” 

Messrs. Munn & Co. have transmitted to us the objections you 
made to our obtaining a grant of letters patent, and we very humbly 
and respectfully submit to your high consideration the characteristic 
differences, both in the principle of our invention and in the ap- 
paratus we employ. 

In order to render these differences more perceptible we will here 
give a summary of the essential points of each patent. 

Wright and Fouché’s Invention.—If we now examine Wright and 
Fouche’s patent we find decomposition of fatty bodies. The object 
of the petitioners is to decompose all fatty bodies by means of 
water, pressure, and heat. 
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This decomposition is a subdivision of the fatty bodies into stearic, 
margaric, and oleic acids, and into glycerine. 

The fatty acids combine with the water to form stearates, margar- 
ates, oleates, &ec., of water, and the glycerine falls to the bottom, dis- 
solved in the water, uncombined with the fat acids. 

This action involves a known chemical principle which we do not 
claim, and which requires, in order to be produced, a total and 
molecular agitation of the whole mass. 

The invention consists of an apparatus intended to produce this 
total and molecular agitation of the mass, and this in a continuous 
automatic manner, without mechanical aid—that is to say, the su- 
perheated water acquiring a high temperature and corresponding 
pressure, circulates, owing to the effect of the different densities be- 
tween the water contained in the boiler in which it is heated and 
the matter contained in the boiler containing the fatty bodies, and 
this water, traversing the mass of fatty bodies, decomposes them into 
stearic, margaric, oleic acids, &e., which combine with part of the 
water in automatic and continuous circulatien, and into glycerine, 
which falls to the bottom, dissolved in the part of the water uncom- 
bined with the fat acids. 

We say continuous circulation because the same water passes of 
itself several times from one boiler into the other. 

We here give the summary description of the first apparatus. 

Messrs. Wright & Foucle’s invention consists, first, as a principle 
of decomposing fatty bodies, by means of a subdivision of particles 
produced by the water alone carried toa high temperature and toa 
corresponding pressure. This water, being in automatic and con- 
tinuous circulation in the fatty bodies, produces the conversion or 
separation of the said fatty bodies into stearates, margarates, and 
Oleates, &e., of water, and into glycerine, wich falls to the bottom, 
dissolved in water. 

Secondly. As the application of the chemical principle, it consists 
of a special apparatus for operating and effecting this action pro- 
duced by water at a high temperature and at a corresponding press- 
ure, this apparatus causing, in the water, a continuous automatic 
circulation, and effecting this action in a continuous manner with- 

out mechanical aid. 
127 [f now, to conclude, we compare the two inventions we find 
and beg to submit that they involve two essentially different 
principles and two different apparatus having no point of resem- 
blanee between them. 

In faci, if we put the various actions and apparatus side by side, 
| aving alone the bleaching and various applications mentioned, we 

lave— 


IN FONTAINE MOREAU’S PATENT. IN WRIGHT & FOUCHE’S PATENT. 


Chemical principle—the patentee pro- The patentees produce decomposition or 
duces decomposition, or conversion of fatty separation of fatty bodies by heat and press- 
bodies by heat without pressure, by means ure communicated and applied by means 


of inorganic acids. of water. 
Forming sulphates, azotates, &e., of Forming stenrates, margarates, and ole- 


glycerine while the stearates, margarates, ates of water and glycerine set free. 
and oleates are set at liberty. 
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This mixture of sulphates, azotates, &e This netion takes place in an apparatus 
of glycerine and stearates, margurates, producing the continuous automatic cir- 
oleates, &e., distilled either in intermit- culation without interruption of the water, 
tent or continnous apparatus heated in- which will combine at this high tem pera- 
ternally and externally, but always at the ture with the fatty acids which are thus 
pressure of one atmosphere. Distill the set free without distillation. 
stearic, margaric, and oleie acids, Xe., 
collected by condensation. 

Lastly. The two inventions are different in principle. The one, 
Mr. Fontaine Moreau’s, employs acids to form salts of glycerine and 
to set the fativ acids free to be distilled at the pressure of one atmos- 
phere. ; 

The others, Messrs. Wright & Fouché, employ water alone at a 
high temperature and pressure to form fatty salts of water and set 
the glycerine free without any distillation whatever. 

The matter leaving the apparatus, after having been heated as 
described, is only washed, run off, and cooled and is ready to be 
pressed, 

We have not thought it necessary to show further the difference of 
the form, arrangement, and action of the apparatus; we consider we 
have proved sufficiently that our invention is based on a different 
chemical action. 


CoMPLAINANT’s Exnuipit Of. Extract from the United States Official 
Catalogue of the International Exhibition, London, 1866, page 66. 


Class 27. Saponifieation. R. A. Tilghman, of Philadelphia’ 
Pennsylvania. Samples of fatty acids from aqueous saponification. 
Medal awarded. 


CoMPLAINANT’s Exuipit P*. Extracts from certified copy of caveat 
of R. A. Tilghman, filed in the Patent Office of U.S., Mareh 31st, 
LS54. 


The invention consists in subjecting animal and vegetable fatty 
and oily substances containing glycerine to a high temperature and 
pressure in close vessels, mixed with different agents, according to 
the effect desired to be produced upon the fatty matter. 

Thus, when I wish to convert the neutral fatty substances into fatty 
acids and glycerine, I pump a mixture of the fat and water under 
great pressure through a series of strong metal tubes kept at about 
the heat of melting lead and provided with a cooling worm and 
safety-valve at its outlet. The neutral fatty substance is decom posed 

by the process, and the fat acid and solution of glycerine, 
128 =which issue through the safety-valve, separate by settling. 

This treatment also produces a bleaching and deodorization 
of colored and strong-smelling fat. 

When I wish to combine neutral or acid fatty substances with 
ulkalies so as to make a soap, &e., Ke. 
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State of Pennsylvania, 

On this twelfth day of December, 1853, before me, the subseriber. 

one of the aldermen and justices of the peace in and for said city, 
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personally appeared the within-named Richard A. Tilghman and 
made solemn oath that he verily believes himself to be the original 
and first inventor of the mode herein described of treating oily and 
fatty substances, and that he does not know or believe that the same 
was ever before known or used; and that he isa citizen of the United 


States. R. A. TILGHMAN. 


Sworn and subscribed this 12th day of December, 1855. 
STEPHEN F. SIMMONS, 


Alderman and ex-officio a Justice of Peace. 


CoMPLAINANT’S Exuipir Q*. Specification of English patent of R. 
A. Tilghman, A. D. 1854, January 9th. No. 47. 


Page 3, line 16. The first part of my invention consists of a mode 
or modes of obtaining free tat acids and solution of glycerine from 
those fatty or oily bodies of animal or vegetable origin which con- 
tain glycerine as their base. 

lor this purpose [subject these fatty or oily bodies to the action 
of water ata high temperature under pressure, so as to cause the 
elements of those bodies to combine with water, and to obtain at the 
same time free fat acids and solution of glycerine, Ke. 
CoMPLAINANTS Exiipir R*. Belgian letters patent for the inven- 

tion of R.A. Tilghman, March 24th, 1854. No. 2950 B. 


Leorotp, Rorpes Betaes.—A tous presens et a venir; Salut. Vu, 
la demande da Sicur De Fontaine Moreau domicilié a Bruxelles, 
petit rue de Pecuyer 21, chez le Sr Raclot Son Mandataire, tendant 
i obtenir, aux termes de la loi du 25 Janvier, 1817, un brevet d’Im- 
portation de (QUI Ze ADIOS, pour des procedés propre a la fabrication 
du savon, brevetés en Angleterre pour 14 ans le 9 Janvier, 1854, en 
faveur du Sicur Tilghman, Xe. 


Exuipre Re. From Pelouze & Fremy’s Chemistry, vol. IU, p. 570. 


The bases, and particularly potash, ‘soda, and lime, decompose 
stearine tn the presence of water and by the aid of prolonged boil- 
ing. ‘Phis reaction. known by the name of saponification, produces 
hydrated glycerine and an alkaline stearate. The weight of the free 
stearic acid, after its elimination from the soap by an acid, added to 
the weight of the elycerine, SUPP MIsSses In a notable proportion the 
weight of the tatty body submitted to the action of the hydrated 
alkali. M. Chevreul has assured himself that this increase of weight 
manifests itselfin the saponttication of all kinds of neutral fat bodies. 

Thus 100 parts of stearine give 102.6 parts of a mixture which 
IZ contains SMG of stearic acid and 8 parts of glycerine. The 

augmentation of weight is due to the fixation of the elements 
of water. 

Stearine has the composition CH"O*. Its saponification ean be 
represented by the following formula: 

CTL! OP C8408 + 2TTO= C8 MOF 2HO+C3HA0* 
— ; \enanen 4 —— 
Stearine, Hydrated stearic acid) Glycerine. 


K. G. W., Examiner. 
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COMPLAINANTS Exuarbir S. Brevet d’invention, 107381. 


(English patent, 9th January, 1854), dated 22d March, 1854, to Mr. 
Tilghman, Philadelphia (America). For new processes in the treat- 
ment of fat and oily bodies, chiefly applicable to the manufacture of 
soap, fine candles, and glycerine. 

“T obtain the result by submitting facty or oily bodies to the action 
of water heated to a high temperature and under strong pressure ; 
the effect of this treatment is to effect the combination of water with 
the elements of the neutral fat, so as to produce at the same time fat 
acid and a solution of glycerine.” 

K. G. W., Examiner. 


Exuipit T. Pelouze and Fremy’s Chemistry, Vol. LI, p. 573. 


“ Neutral Stearate of Potassa” (ITOPC®H®O*—This salt is prepared 
by dissolving a mixture of equal parts of stearic acid and hydrate of 
potassa in 10 parts of water. The salt precipitates in a gelatinous 
state; to purify it, it is washed in cold alcohol. 

The neutral stearate of potash is very soluble in pure water; it has 
an alkaline reaction. An excess of potash or of soda precipitates it 
from its solution. When put in contact with chloride of sodium it 
is decomposed ; it forms in this case a soap of soda, which becomes 
insoluble in water saturated with marine salt. This »roperty is 
sometimes made use of in soap-making to transform a soap of potash 
into a soap ot soda. 

We owe to M. Chevreul observations of the greatest interest upon 
the action which water produces on the stearate of potash. When we 
heat the neutral stearate of potash with 1,000 parts of boiling water, or 
with 5,000 parts of cold water, it is decomposed into potassa, and a 
bi-salt which precipitates and has for its formula KOHO(C*I1%0*) 

This last salt, treated with 100 parts of boiling water, is itself deecom- 
posed into neutral stearate of potash, which remains in solution, and 
another acid stearate which has for its formula KO(C@H®O*? 3HO. 

M. Chevreul has generalized these observations, and has proved 
that when a salt is formed by the combination of a base soluble in 
water and an insoluble acid, water can decompose the salt, and give 
birth to an acid salt with precipitates; the base remains in solution. 

Neutral Stearate of Soda (NaOPC* HO*—The neutral stearate of 
soda is prepared like the neutral stearate of potash, with which it 
presents a great analogy; 2,000 of water can also decompose it into 
an acid salt. It is precipitated from its solution by marine salt. 
Great use is made of this property in the manufacture of soaps. It 
allows us to remove from soaps the excess of alkali which they may 
contain. , 

The other stearates are insoluble in water. Stearate of lime is 
produced when we treat the stearate of potash with water containing 
lime. 

The stearate of lead is one of the salts which enter into the com- 
position of simple plaster. 

K. G. W., Examiner. 
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130) =Comprarnant’s Expire S44. Gwynne & Wilson's improve- 
ments in the manufacture of candles, &e., Nov. 16th, A. D. 
1843. No. 0944. 


Thirdly, our invention consists in distilling, in an atmosphere of 
steam, tallow, lard, whale oil, and other animal fatty and oily sub- 
stances, and palm oil, linseed oil, and other vegetable fatty and oily 
substances (excepting cocoanut oil), after they have been saponified 
with lime, alkali, alkaline earth, or metallic oxide. 

Fourthly, our invention consists of submitting animal and vege- 
table fatty anid oily substances to be distilled in an atmosphere of 
carbonic-acid gas, or other suitable gaseous body, to prevent the 
prejudicial action of the atmosphere. geen 

The resididiu-m obtained in the above-mentioned process, and 
other processes of distilling fatty and oily substances (whether pre- 
viously acidified or not), is usually of a dark color, and, as far as 
our experience has gone, we have not found it in this state adapted 
for being profitably distilled. This defect appears to arise, in the 
process above deseribed, from a portion of the fat baving escaped 
the process of saponification, and we have found that if'a residuum 
obtained in the distillation of such fatty or oily substances is saponi- 
fied and decomposed in the usnal way, and then submitted to dis- 
tillation with steam, valuable products ean be obtained. * * * 

We would also observe that although steam is the agent which we 
prefer to use in the processes hereinbefore described, tor the purpose 
of preventing the contact of the atmosphere, we have also discov- 
ered that suitable gaseous bodies, such as do not act prejudicially on 
the fat, may be used asa means of excluding the air, as well in those 
processes as in other processes of distilling fatty and oily substances. 
The body which, on the whole, we believe to be the best for this 
purpose, next to steam, is carbonic-acid gas, which may be gener- 
ated in the manner used in the soda-water manufacture, or by other 
convenient means, only it will not be necessary to work under a 
pressure of more than about four and a half pounds to the ineh. 

The apparatus hereinbefore deseribed, in relation to the applica- 
tion of steam in distilling, may be used for the purpose of the like 
application of carbonic-acid gas. As, however, this gas is of some 
expense in its preparation, it will be desirable to save it. This ob- 
ject might be accomplished by allowing the last of the upright pipes, 
hereinbefore deseribed, to terminate in a large air-tight metal 
vessel, surrounded with eold water (instead of being provided with 
the injection-rose w and the pipe belonging to it), the gas being 
pumped therefrom back into the gasometer, and the vessel being 
opened occasionally in order to remove the fat condensed therein. 
z x x 


What we claim is— 
First. The manufacturing candles by the application to the manu- 
facture of ennadles of the products ol tallow, lard, and other animal 
fatty and oily substances, and of patio oil, and other vegetable fatty 
and oily substances (excepting cocoanut oil) whieh have been sapont- 
fied with lime, alkali, alkaline earth, or metallic oxide, and after- 
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wards distilled in an atmosphere of steam, as above described. 
* * * 


Thirdly. We claim the distilling in an atmosphere of steam, tal- 
low, lard, whale oil, and other animal fatty and oily substances, and 
palm oil, linseed oil, and other vegetable fatty and oily substances, 
excepting cocoanut oil, after they have been saponified with lime, 
alkali, alkaline earth, or metallic oxide, as above described. 

Fourthly. We claim the submitting of animal and vegeta- 

151 - ble fatty and oily substances to be distilled in an atmosphere 
of carbonic-acid gas, or other suitable gaseous body, to prevent 

the prejudicial action of the atmosphere, as above described. * * * 

And, eighthly. We claim the saponifving the residuum of fatty or 
oily substances left in a vessel after a portion has been distilled over, 
and then distilling the same, with the presence of the atmosphere 
excluded, by steam or other suitable means, as above described. 


CoMPLAINANT’S Exuiprr 10000. Gwynne & Wilson’s improvements 
in making candles and treating fatty matters, Dee. 28th, A. D. 
1843. No. 10000. 


The first part of our invention consists of an improved method of 
obtaining distilled products from fatty and oily matters. In the 
course of a series of experiments in which we have been engaged for 
some time past relative to the distillation of fatty and oily matters 
we have particularly observed that fats and oils in their natural 
stute are not wel! adapted for distillation, owing, as it appears, to the 
presence of the ingredient called “ glycerine,” and that although fats 
and oils ean be distilled in their natural state, and the distillation 
itself destroys or decomposes the “ glycerine,” it is a preferable mode 
of operation to abstract, destroy, or decom pose the ™ glycerine - in 


the first instance, and afterwards to submit the fatty or oily matters 


to distillation in the acidified or modified state produced by such 
action. Certain well-known means of abstracting the “ glycerine” 
of fatty and oily matters (called the process of saponification) are In 
eeneral use in the manufacture of the candles commonly called 
“stearine wax candles,” in which lime being mixed with the fat re- 
leases the “ glycerine” by combining with the acids of the fat. 

In the specification inrolled under certain letters patent granted 
to us, and bearing date the sixteenth day of November last, we have 
described certain processes and apparatus relative to the distillation 
of the fatty acids produced from fatty and oily matters by the above- 
mentioned process of saponfication or modifications thereof. 

Another method of abstracting or decomposing the glycerine, 
which was mentioned in the specification enrolled under certain 
letters patent severally granted to the said George Gwynne and to 
George Delianson Clark in the year one thousand eight hundred 
and forty, is to combine the fat with a large proportion of concen- 
trated sulphuric acid, &e. * * * 

The third part of our invention consists of a mode of distilling 
fatty and oily matters by causing such distillation to be effected by 
the heat of a suitable gaseous body (preferring steam). The said 
specification, enrolled under our said letters patent of the sixteenth 
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day of November last, describes certain apparatus and processes used 
by us for the admission of steam or other suitable gaseous bodies into 
fatty and oily matters as a means of excluding the air during the 
distillation thereof, but in our said apparatus and processes it is pro- 
posed to effect the distillation by the heat of a fire placed unde. the 
still, which it may be desirable to avoid on account of the risk of 
the heated fatty or oily matter escaping into the fire. Now we have 
discovered that by using as the distilling agent a suitable gaseous 
body (preferring steam) heated to a degree sufficient to cause the dis- 
tillation of fatty and oily matters we are able to placethe still ata dis 
tance from the tire, and thereby to avoid danger in case of any escape 
of the matters under process. We prefer to effect this part of our in- 
vention by the heat of steam admitted into the matters under process in 
the mannerand by the means mentioned in the said specification 
152. of oursaid letters patent of the sixteenth day of November last 
(and by whieh the beneficial result of excluding the air is also 
attained), except that the pipe and steam worm by which the heated 
steam is admitted should be considerably increased in size, we effect 
the heating of the steam by causing it to pass through an apparatus 
similar to that in use for heating air for the purpose of producing a 
hot blast in the manufacture of iron, and which, being well known, 
need not be further deseribed. The still used according to our pres- 
ent improvement is placed by us on the ground, and we prefer to 
surround it with a thick covering of brick-work to prevent radia- 
tion of heat, leaving an inclosed vacant space of three or four inches 
wide between the still and the brick-work. — * “ . ? 
Thirdly, we claim the distillation of fatty and oily matters by 
the heat of steam or other suitable gaseous body, as aLove described. 


CompLatnant’s Exuiprr loll. Patentof George Gwynne and George 
Fergusson Wilson, A. D. 1844, No. 10191. Treatment of fatty 
matters and manufactures of candles and soap. 


Page 4, line 7. The second part of our invention relates to palm 
oil. In the specifications enrolled under certain letters patent granted 
respectively to William Coley Jones and the said George Fergusson 
Wilson on the Sth day of December, 1842, and to ourselves on the 
l6th November, 1845, are described modes of distilling various fatty 
and oily substances after the same have been treated with sulphu- 
rous-acid gas, or sulphuric acid, or nitric or nitrous acid, or nitrous 
fulnes, or saponified with lime, alkali, alkaline earth, or metallic 
oxide; and the said first-mentioned specification also contemplates 
a previous process of distillation with steam asa preparatory step to 
the treating thereof with nitric or nitrous acid or nitrous fumes. 

Now, we have discovered that the products obtained by the distil- 
lation In an atmosphere of a suitable gaseous body of palm oil in 
its crude state as Imported can be applied to the manufacture of 
candles without treating such products with nitrie or nitrous acid 
or nitrous fumes, as proposed by the said specification of William 
Coley Jones and George Fergusson Wilson; and, in order that this 
second part of our invention may be fully understood and readily 
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carried into effect, we will proceed to describe the best means we are 
acquainted with for performing the same. The distillation of palm 
oil in an atmosphere of a suitable gaseous body (steam being the 
gaseous, Which we believe to be best for the purpose) may be ef- 
fected by the means described in the said specification, enrolled 
under our said letters patent of the 16th day of November, 1843, or 
by other suitable means; and we boil up the distilled product with 
its volume of water acidulated with sulphuric acid by means of free 
steam admitted through a worm (which is a process well known in 
treating fatty matters) for about one hour. After the acidulated 
water has settled down, and has been drawn off, the product may be 
applied as hereinafter mentioned ; but we prefer first to subject such 
product to a repetition of the above processes of distillation and 
boiling with acidulated water. When the product of the second 
distillation has had time to cool we subject it to pressure (which, 
being a well-known process, need not be described). The harder 
product of the above-mentioned process of pressure may be made 
into candles in a manner similar to that in which “ stearine-wax ” 
candles are made, or other suitable manner, or mixed with stearic 
acid or other suitable fatty materials, in the manufacture of 
133 candles, or the entire seule of the first or second distilla- 
tion may be mixed with harder materials in the manufacture 
of candles, or applied in the mafiufacture of soap. The manner of 
operating which we have found preferable is to distill over only 
about half of the palm oil under process in the first distillation, and 
to distill over in the second distillation as much of the product ob- 
tained by the first distillation as can be conveniently distilled over, 
and to apply the product of the second distillation in the manufac- 
ture of candles, as above described, and the residuums of both dis- 
tillations in the manufacture of soap. . 

The manner of making soap of the distilled product may be sim- 
ilar to that used in the manufacture of soap from tallow oil, and the 
residuums may be converted into soap by methods similar to that 
employed in making soap from ordinary palm oil. Another mode 
of dealing with the residuums is to convert them into fatty acids 
by means similar to those used in the manufacture of stearic acid, 
or by other suitable means, and to distill the fatty acids so obtained 
and press the distilled product, and apply the harder acid product 
of such process of presstre to the manufacture of candles, all of 
which may be effected in the manner similar to that deseribed in 


our said former specifications relative to residuums, or by other 


suitable means, or the entire product of the last-mentioned distilla- 
tion may be applied unpressed in the mmanufacture of candles. 


CoMPLAINANT’S Exuipit 1624. Wilson & Payne’s improvements in 
distilling fatty and oily matters. July 24, A. D. 1854. No. 1624. 


In distilling fatty and oily matters it has heretofore been usual to 
previously acidify them by means of lime or direct sulphuric-acid 
saponification, and then to distill in steam introduced in its ordinary 
or superheated state, and it has been proposed to distill neutral fats 
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or oils in steam introduced in its ordinary or superheated state. In 
these cases the distillation has heretofore been conducted at so high 
a temperature as to leave the glycerine, with part of the fatty mat- 
ter, as a residu-m in the still, or to eause the evolution of acroleine, 
the effect of which last is, besides the loss of glycerine, to taint the 
fat acid products of distillation. Now we have discovered that neu- 
tral or partially neutral oily and fatty matters may be so distilled 
by heat, when steam or vapor of water is mixed and distribuied 
among them, as to cause the base to distill in the state of glycerine 
along with the fat acids, but uncombined with them ; and our in- 
vention consists of so distilling oily and fatty matters that their 
base may distill over in the state of glycerine along but not in com- 
bination with the acids, and thus wasteful residuum may be avoided 
or diminished. 

lor this purpose the charge in the still, the temperature, and the 
supply of steam or vapor of water are so regulated as to develop 
the base in such a state as enables it to distill over with the acids in 
the form of glycerine ; and for most fats and oils we have found 
that a temperature of from about 550° to 600° Fahrenheit is suitable. 

Having thus stated the nature of our said invention, we will now 
proceed to deseribe the manner of performing the same. 

In carrying out this invention we employ an ordinary still and 
condensing or refrigerating apparatus, prefer-ing one with an ample 
refrigerating surtace, such as are now resorted to and well understood 
for distilling saponified fatty matters when using heated steam, with 

a view to exclude the atmospheric air, and also in order that 
I54 such steam may act as a carrier to carry over the fatty va- 

pors. The bottom of the still is heated by a tire provided 
with a damper to the flue or chimney, that the heat of the matters 
under process may be kept from getting up to a degree beyond the 
desired temperature. We, however, make no claim to such still and 
apparatus, nor is it necessary to describe them here, the same not 
being new. The stills and condensing apparatus used for the pur- 
pose may be varied so long as they will admit of carrying on the 
process according to our invention, Which, as before stated, consists 
of distilling over glycerine, together with the fat acids from neutral 
or partially neutral fats, the glycerine and fat acids being mixed 
but uncombined, so that they will separate when allowed to stand, 
by which process the fat acids will be very pure, and the glycerine 
will also be very pure, but dissolved in the water resulting from the 
condensation of the steam passing off with the vapors of the gly- 
cerine and of the fat acids. In charging a still a quantity of neutral 
or partially neutral fats is introduced into the heated still, and heated 
steam is introduced, as heretofore, when distilling saponified fats or 
oils in an atmosphere of heated steam, it being preferred that the 
heated steam should be passed below the fats or oils, and rise 
up through them in numerous streams, care being taken that 
the temperature of the matters in the still shall not come up 
to the temperature which will decompose the glycerine in the 
fatty or oily matters. A thermometer is used in the. still to in- 
dicate the temperature of the contents of the still, and we have 
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found in all eases that it is desirable with neutral fats and oils 
to keep the heat below 600° of Fahrenheit and above five hun- 
dred and fifty degrees of Fahrenheit, as by such means we have 
not found that the glycerine has been decomposed in any instance ; 
on the contrary, the glycerine has come over very pure. We have 
also found that when the fats or oils are only partially neutral, 
which is very commonly the case with palm oil, that while there 
are fat acids in the still the draft of the fires may be quickened and 
the process hastened ; but as soon as the fat acids which were in the 
still have passed over, if the temperature is materially above six 
hundred degrees Fahrenheit, acre will probably be formed, 
particularly if steam be not freely supplied, and the production of 
acroleine is quickly indicated by the pungent smell and by the action 
it has on the eves of persons near the condenser, from which the 
distilled products constantly flow. 

Although we recommend that the temperature, as a general rule, 
should be kept below six hundred degrees Fahrenheit, we have 
worked off charges at higher temperatures, keeping up a very plenti- 
ful supply of steam, and have not decomposed the glycerine; still 
we have obtained no superior result, while there was a greater 
hazard of decomposing the glycerine. 

We have, however, as before stated, found, and therefore we believe 
it, most convenient to retain the contents of the still rather under - 
than above six hundred degrees of Fahrenheit (keeping up a free 
supply of steam) during the whole process, whether the fats or oils 
be neutral or partialiy neutral; and we may state that a workman, 
with very moderate care, will continue to heat the steam and keep 
up a free supply thereof to the interior of the still, and he may also 
maintain the fire under the still in such a manner as to retain the 
temperature about six hundred degrees. We would state, in respect 
to the use of fire or other external means of heating a still, that it is 
desirable that the external heat immediately under the still should 
be very moderate, and that the heated steam admitted into the still 

should, by preference, be depended on for maintaining the 
15> «higher temperature. We would remark that different neu- 

tral fatty and oily substances appear to vary in some degree, 
but not to a large extent, in regard tothe temperature at which they 
may be distilled most quickly in an atmosphere of steam or vapor 
of water and yet not decompose the glycerine; a workman, how- 
ever, With attention, when acting on the first charge of a neutral oil 
or fat with which he has not before operated, will, by raising the 
temperature gradually, and noticing at what temperature the mat- 
ters come over most freely and yet avoid the production of acroleine, 
ascertain at what temperature the particular fat or oil may be dis- 
tilled most favorably ; and then, in distilling subsequent charges of 
the same fat or oil, he will retain the contents of the still as near as 
may be at the ascertained most favorable temperature—that is, a 
temperature which will bring over the products most quickly 
without allowing the heat to rise so high as to produce acroleine. 
* 1k * 

Having thus described the nature of our said invention and the 
16—883 
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manner of performing the same, we would have it understood that 
what we claim is the distilling neutral or partially neutral fats and 
oils in an atmosphere of steam or vapor of water, in such manner as 
to distill over glycerine, together with fat acids mixed, but not com- 
bined, as herein explained. 


May 6th, 1864, complainant offers in evidence the following extract 
from Journal of Society of Arts, vol. 3, p. 729: 


Ou a New Process of Obtaining and Purifying Glycerine. By Geo. 
Fergusson Wilson, Esq., F. R.S. 


(Part of this paper was read at the Glasgow meeting of the British 
Association for the Advancement of Science, September, 1855.) 


The paper T was asked to give was one on our new processes of 
obtaining and of purifying glycerine. I trust, however, you’ will 
excuse, as an Introduc‘ion, a short sketch of the past history of gly- 
cerine and its uses, though it will take us over some ground well 
known to most members present. 

(ilycerine was discovered in 1789 by Scheele, as a product in the 
process of lead-plaster making, and was called by him the sweet 
principle of oils. About twenty-five years afterwards it was studied 
by the father of fatty chemistry, Chevreul, and shown by him to 
be the base of fats and fat oils. M. Chevreul lately received a speci- 
men of glycerine obtained by our new process with expressions of 
extreme pleasure. Nearly half a century has passed since the 
earliest of those beautiful researches into the constitution of fatty 
bodies, in the course of which he discovered the funetion of glyce- 
rine, yet our specimen found him still lecturing to his class. 

A source of impure glycerine has long existed in the preparation 
of lead-plaster, in which thecombination of the litharge with the acids 
of the olive oil sets the glycerine free ; another source in soap making, 
the soda or potash setting free the glycerine ; and a third source in 
the stearic-candle manufacture where the lime saponification sep- 
arates the glycerine. Most of the purifiers of glycerine appear to 
have preferred this last source. 

Notwithstanding the known existence of these great sources of 
impure glycerine, it was long before glycerine was in any way 
utilised ; hundreds of tons have been and are yearly thrown away. 
fo a 

| will now proceed to deseribe the new process for obtaining 

and purifving glycerine, and may remark that the road by 
1360 which we arrived at pure glycerine was a rather circuitous 

one. Our first step was to do away with the lime process of 
saponification, and with it our only source of impure glycerine. By 
our first Improvement in separating the fat acids from neutral fats, 
the glycerine was decomposed by the direct action of concentrated 
sulphuric acid, at a high temperature, and all that remained of it 
was a charred precipitate. A new process for decomposing neutral 
fats by water, under great pressure, coming uncer our notice, led us 
to look again more closely into our old distilling processes, and the 
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doing this showed what we had often been on the brink of discov- 
ering that glycerine might be distilled. 
In our new proces® the only chemical agents employed for decom- 
— the neutral fat and separating its glycerine are steam and 
reat, and the only agents used in purifying the glycerine thus 
obtained are heat and steam ; thus all trouble from earthy salts or 
lead is escaped. : 

Distillation, however, purifies the 
sources. 

On the table 1s a Se 


to illustrate the proces. 
g00° Fah., 35 introduced into a distillery apparatus containing a 


quantity of palm oil. The fatty acids take Up their equivalents of 
water, and the glycerine takes up its equivalent ; they then distill 
ever together. in the receiver the condensed glycerine, from its 
higher specilic gravity, sinks below the fat acids. Sufficient steam 
must be supplied and the temperature regulated, otherwise the ele- 
ments of the glycerine do not take Up their equivalent of water, and 
acroleine 1s evolved—a body of a very different character, an acrid 
eye-inflaming vapor, appreciated only by those who have had the 
misfortune of an experimental acquaintance with it. 

In an ordinary apparatus the glycerine distilled from the neutral 
fat is not in a sufficiently concentrated state for most purposes ; it 
should, therefore, be concentrated, and, if discolored, be redistilled. 
It is then obtained, in the state ef the specimen ov the table, at the 
temperature of 60° Fah.: it is of s. g- 1.240, and contains 94 per 
cent. of anhydrous glycerine. It can be concentrated to 8. §- 60, 


or to contain 9S per cent. 


impure glycerine of the old 


ries of products of palm oil, which will serve 
Steam, ata temperature of from 550° to 


retures of Price's Patent Candle Company. By G. F. 


On the Manuf 
Society of Arts, January 29, 1856, 


Wilson, F. R. 8. (Journal of the 
pp- 148-150.) 
| was asked to give a paper this session, and allowed to choose my 
favorite subject, the manufactures of Price’s Patent Candle Com- 
pany. 

As a member of council I have been present at most of the late 
meetings. In my individual opinion, the Wednesday evenings, 
while they const in interest, are becoming too long. 


antly increase 1m 
I have, therefore, made mine 


qa short paper: 
| will begin with the principal manufacture of the company— 


candles. 
Candles may be divided into fout classes : 
1. Beeswax, called wax candles. 
slow, and cocoanut candles. 


2» Neutral fat, including spermacetl, ti 
> Fat acid, known a stearic candles ; and 
4. Composite candles, being 4 mixture of stearie acid and neutral 


4 
fat 
composite candles, 


ses, the stearic and 


It is to the eq and 4th clas 
ipal manufacture of the company, 


to which, as forming the prince 
have first to direct your attention. 
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Notwithstanding all that bas been written about candles—esye- 
clally in the excellent jury report of the 1851 Exhibtion, not 
157 one out of ten educated persons couid answer the question why 
a tallow candle requires more than three times the size ef wick, 
to give the same amount of light, as a stearie candle; and if the 
tenth gave the right answer, namely, that it isowing to the glycerine 
being present in the one ease, and having been separated in the 
other, the nine would be little the wiser. As a knowledge of common 
things is now considered desirable, | will endeavor to show the effect 
of the presence of glycerine by means of some specimens, and will 
tuke tallow as being the fat most generally known for the example. 
Tallow, as it is separated by boiling from the fat of cattle or sheep, 
Is composed of at least two distinet solid bodies, one liquid oily body, 
and a syrupy body. 

The first solid constituent ts ealled stearic acid, the second margaric 
acid, the liquid oil oleie acid, and the syrupy body glycerine, which 
serves as a base to the three acids. 

On the table are specimens of tallow, stearine, margarine, oleine, 
and glycerine, and of stearic, margaric, and oleie acids, each having 
a plaited wiek of the same number of threads of cotton. You will 
see the different power of illumination in the great flame of the 
stearic, of the margaric, and of the oleic acids, in the feeble flame of 
the tallow, of the stearine, of the margarine, and of the oleine, and 
the hardly visible flame of the glycerine. 

The glycerine is thus shown to have the effec! of reducing the illu- 
minating power of candle material; to get rid of or separate the 
glycerine for the purpose of obtaining the more valuable material 
for candles was the necessity which first ealled in the aid of science 
to candle-making. Science, ohce introduced, has raised candle-mak- 
ing from a simple, clumsy, offensive. mechanical trade into a first- 
class chemical manufacture; one offering the widest field for appli- 
cations of the highest chemistry. 

The time must soon, if it has not already, come when a well-or- 
ganized laboratory and a thorough acquaintance with the works of 
the high scientific chemists, and even communication with some of 
themselves, will be considered necessary clements of candle-making 
success. 

Of science applied to candle-making, Chevreul, the great French 
chemist, Was, as is well known, the father. Candle-makers are bound 
on all oceasions to offer their tribute to the wonderful accuracy and 
foresight of his early scientific experiments and writings. 

My respect for him was lately put to a severe trial, which, how- 
ever, It stood, when, in the splendid show at the closing of the Paris 
exhibition, [had to see him walk up to take the medal which jury, 
group of juries, and council of presidents had voted to us, and which 
I had gone over to Paris to receive. 

M. Chevreul’s labors began in IS11, and were colleeted and pub- 
lished in his “ Recherches Chimiques sur les Corps Gras” in 1825. 
In 1825, in conjunction with Gav Lussac, he attempted industrial 
applications of his scientitic researches, and took out a patentin Eng- 
land, but did not succeed. 
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The first notification we have of fat acid or stearic candles com- 
mercially successful was in a report made to the Society of Encour- 
agement in Paris, in 1853, which stated that Messrs. Motard and 
Milly had succeeded in purifying an acid from tallow, of which they 
nade candles, called “ bougies de etoile,” of which the manufacture 
and sale had risen to about 25 tons annually, while their price, Is. 
Gld. wholesale, 1s. Sd. retail a pound, was sufficiently low to ensure 
them the preference they had begun to obtain. On the streiigth of 
tyis report the “Society of Encouragement” voted a silver medal to 

MM. Motard and Milly>— 


13s The process emploved by them for separating the fat acids 

from their glycerine, which was afterwards adopted by the 
English candle-makers, E. Price and Company, among the number, 
was called lime saponification, and was shortly this: 

Tallow was boiled up with thin cream of lime, which caused the 
fut acids, by superior affinity, to forsake their glycerine, to combine 
with the lime, the glycerine dissolving in the water; this combina- 
tion was then broken by means of sulphurie acid, which, seizing on 
the lime, set free the fat acids; these were then separated, the liquid 
from the solid, by means of pressure. 

This was an expensive process, as to each ewt. of tallow 14 to 16 
Ibs. of lime and 28 to 32 Ibs. of sulphuric acid were employed, and 
the candle material, stearic acid, when obtained, was only in the 
proportion of two parts to five of the tallow employed, and the other 
product of the tallow was a comparatively refuse oil. 

I will now proceed to the candles of Price’s Patent Candle Com- 
pany. When,on a former occasion, in 1852, [ had the pleasure of 
reading before the society a paper Upon a somewhat similar subject, 
| took the opportunity of answering In it some of the most common 
of the questions put by visitors at our works; having found the bene- 
fit of this, I will take the same liberty on the present occasion. 

One very common question is, who was Mr. Price, or, put as it often 
has been by our French friends, M. Preece. As, I believe, this has 
never been answered, except verbally, I shall beg todoso now. Mr. 
Price never wasanybody. In the days of the early establishment of 
our factory, besides business reasons, it would have been considered 
infra dig. for one who had been a merchant to become a candle- 
maker; my father and his partner therefore adopted the trading 
name of k. Price and Co. In 1847 the great India house, of which 
some of the partners were at that time partners in the E. Price and 
Co., getting into difficulties, and the extended scale of work requir- 
Ing increase of capital, the concern was sold to a joint stock com- 
pany, Which took the name of Price’s Patent Candle Company. 

In the month of October, 1840, from which time I can speak from 
personal knowledge, we employed 74 men and 10 boys, and manu- 

dactured about 20 tons of cocoanut candles, value £1,590, and about 
12 tons of stearic and composite candles, value £1,227, during the 
month. 

In the corresponding month of 1855, we employed 1,098 men and 
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a matter of much less importance than when distilling other fat 
acids, 

It was during experiments connected with this patent that Mr. 
Jones and I first tried using vapor of water to exclude the air from 
tho apparatus during distillation. 

In distilling the cocoanut acids, combined with lime, in a small 
gun-metal retort, we found that the product of distillation was light- 
colored only so long as the water mixed in the lime soap distilled 
along with it. We then fixed a cup on the top ef the retort, out of 
which water slowly dropped ; this produced the anticipated effect of 
Increasing the vield of light-colored material. 

In 1842 FE. Price and Co. took out a patent in the name of Mr. 
Jones and myself, the principal claims of which are the distillation 
of fats previously acted on by sulphuric acid, or by nitrous gases, 
This patent contains an original mode of acting upon fats by sul- 
phuric acid at a high teniperature. 

M. Fremy, in his valuable paper in the “Annales de Chimie,” de- 
seribes treating oils with half their weight of concentrated sulphuric 
acid, by which their melting point was greatly ratsed. [Te gave, 
however, particular directions that the matter under process should 
be kept cool, Instead of doing this, we found it advantageous to 
expose the mixture of fat acid and fat to a high temperature, and 
we still do so. M. Frémy lately informed me that he is again at 
work upon fatty bodies.  T need hardly say that so able a chemist 
cannot work In vain on a subject he is so well up tn. 

While Mr. Jones and T were experimenting under this patent in 
one part of our works, Mr. Gwynne was at work in another with a 
small silver retort connected with an air pump. Ifis object was our 
carrying out on a large scale his patent of 1840 (under which we 
had taken out a licence), but finding that steam excluded the air as 
effectually as the air pump, and with much fewer manufacturing 
difficulties, we combined our forces upon this, and in IS) took out 
two patents for Improvements In the processes and the apparatus, 

under which part of our manufacture is carried on, 
141 In ISl4 BE. Price & Co. took out a patent for the use of 
diluted acid in direct acidification of fats. [ only mention 
this on account of having heard that the idea lad been lately re- 
vived in France. 

Our process of sulphuric acid saponitieation was as follows: We 
still employ it, and in some eases reduce the quantity of acid em- 
ploved to4 Ib. and even 5 1b. to a ewt. of the fat. Six tons of the 
raw material, usually palm oil, though oeceasionally we work cheap 
animal fat, vegetable oils, and butters and Japan wax, were exposed 
to the combined action of 62 ewts. of concentrated sulphuric acid, 
at a temperature of 350 Fahrenheit. In this process the glycerine 
is decomposed, large volumesof sulphurous acid are given off, and the 
fat is changed Into a mixture of fat acids of a very dark color, with a 
high melting point. This is washed, to free it from charred matter 
and adhering sulphurie acid, and is then transferred into a still, from 
which the air is excluded by means of steam. The steam used by 
us is heated in a system of pipes similar to those used in the hot- 
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blast apparatus in the manufacture of iron, the object of heating 
the steam being only to save the still, and reduce to a small extent 
gaseous loss in distillation. On the table are specimens of this pro- 
Cess. 

1. The palm-oil fruit, for which I am indebted to the kindness of 
Sir William Hooker. 

2. The raw palm oil; it is, you see, of a bright orange-red color, 
and of about the consistence of butter. 

3. The palm oil, after the acid treatment and washing; you see it 
is almost black, and very hard. 

4. The last product distilled. 

5. The residuum of distillation. 

Thus, vou see, the distillation separates the black acidified palm 
oil into the pure fat acids, which come over in vapour, leaving the 
charred matters, and other impurities which are not volatile, behind 
in the still. All who have blown outa candle know the unpleasant 
smell of fatty matter distilling in contact with the air. That tallow 
candles give off a more offensive vapour than stearie ones is owing 
to the presence of glycerine. 

We have stills bringing over their charges of above five tons 
Without any unpleasant smell, owing to all aceess of air being ex- 
eluded. The distilled material is either used for making the cheaper 
descriptions of candles, or is subjected to hvdraulie pressure, first 
at the temperature of the air, and then at a high heat. 

That which remains after hot pressure is used, after removing by 
diluted acid any rust it has taken up from the iron-press plates, for 
making what are known as Belmont sperm candles. 

Our brothers across the channel, with their many good qualities, 
understand how to make the most of themselves; as they them- 
selves term it, “se faire valoir.” 

At the exhibition of 1551 a French firm appeared as competing 
with us for the honor of the introduction of practical fatty distilla- 
tion and sulphuric saponification. The case they made, though it 
did not gain them the counsel medal, told very mach against our 
getting It. 

It was impossible not to be impressed with the number of kilo- 
grammes they worked weekly, the low quality and cheapness of 
their raw materials and the description of their workings, given by 
two distinguished French chemists, in a valuable chemical work. 
Their products were nothing very striking. Within six months of 
the closing of the exhibition, it appeared that, notwithstanding the 

number of kilogrammes worked, the cheapness of the raw 
142.) material, and the tribute of the chemical book, the under- 

taking was unsuccessful; the manufactory was put up for 
sale ata price considerably less tha the first cost of its machinery. 
My brother went over to see it, ana one great reason why we did 
buy the place was that the apparatus was so imperfect that it would 
have been cheaper for us to put up new plant than to perfect that 
which had been employed. 

We had, thus, now arrived at a process by which the fat acids 
were set free from the glycerine, with but small cost for the chemical 
1(/—8S85 
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agents employed ; and these fat acids, by the after process of distil- 
lation, converted into valuable material for candles. This was a 
great move forward. The process, however, involved waste of the 
glycerine and a considerable loss of materials, owing to decomposi- 
tion of a part of the fat acids. 

| have now to direct your attention to processes intended to over- 
come these last-mentioned defects. 

ln January, 1854, Mr. Tighlman, an American chemist, who has 
studied all that has been published here and in France on the sub- 
ject of acidification and distillation of fatty bodies, obtained a patent 
for exposing fats and oi!s to the action of water at a high tempera- 
ture and under great pressure, in order to cause the combination of 
the water with the elements of the neutral fats, so as to produce uf 
the same time free fat acids and solution of glycerine. He proposed 
to effect this by pumping a mixture of fat and water by means of a 
force-pummp through a coil of pipe heated to about 612 Fabrenheit, 
kept under a pressure of about 2,000 Ibs. to the square inch; and 
he states that the vessel must be closed so that the requisite amount 
of pressure may be applied to prevent the conversion of water into 
steam. This is, all must admit, a beautiful, original, chemical idea, 
well carried out; it has yet to be proved how far it can compete 
successfully with distillation. We have made an arrangement with 
Mr. Vighlman which will give us the means of testing its commer- 
clal merits, 

L went with my chemist assistant, Mr. Payne, to see Mr. Tight- 
man’s little apparatus at work, and in the course of some experi- 
ments which it led us to try, or rather to try over again, it struck 
me that steam passed into the fat at a high temperature should 
effect by a gentle process what Mr. Tilghman aimed at effecting by 
a violent process, the resolving of the neutral fat into glycerine and 
fat acids. We proved that this was so, and that the glycerine dis- 
tilled over in company with the fat acids, but no longer combined 
with them. 

In July, 1S5o4, we took out a patent for this process, by which 
many hundred tons of palm oil and other fats have now been worked, 
and which has given to the arts and medicine a body never before 
known, either in France or here, even in the chemist laboratory, gly- 
cerine Which had passed over in the form of vapour without a trace 
of decomposition. 

[did not see why glycerine, if it would distill onee, should not 
distill again ; experiment showed that it might be redistilled. We 
took out a second patent for this, and now use this process in place 
of all other modes of purifving glycerine. 

In the old days glycerine was looked upon as a nuisance, some- 
thing to be got rid of at a great expense; it now proved to have 
been the only right man in the wrong place—for artificial purposes, 
that is—for in nature nothing is inthe wrong place. The despised 
glycerine 1s now more valued and sells at a higher rate than its 
early apprized associate, the stearic acid. We have reason to hope 

for great results from these new processes; before them the 
143 glycerine sold even at a very high price, more than three 


stil- 
sa 
the 
OS1- 


ver- 


has 
sub- 
tent 
eria- 
n of 
eat 
sed 
of a 
net, 
and 
unt 
into 
dea, 
pete 
with 
ner- 


ohl- 
peri- 
ruck 
ould 
y by 
ana 
dis- 
ined 


hich 
‘ked, 
ofore 
gly- 


Lrace 


not 
We 


ylace 


ome- 
have 


OSes, 
pised 
n its 
hope 
1 the 
three 


Pi ee 


PP Sees sah) # & 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 131 


times the present price, was not pure, and the generality of speci- 

mens were very impure. 

CoMPLAINANT’s Exuipir G. F. Witson, 1860. No. 803. English 
specification of patent to George Fergusson Wilson, of Belmont, 
Vauxhall, in the county of Surrey, managing director of Price’s 
Patent Candle Company, limited, for the invention of “improve- 
ments in treating fatty and oily matters,” A. D. March 28, 1860, 
No. 803. 


Page 5, line 10. The distillation of unacidified fats or oils 
hardened by the above process is to be conducted, as has heretofore 
been practiced, at a regulated temperature, but acidified fats or oils 
hardened by this process are distilled in the ordinary manner, or, in 
place of distilling the palm oil or other fatty or oily matter which 
has been hardened by the process above mentioned, the produet, 
when not previously in the acid state, may be saponified and treated 
as an original oil or fat, and, as is well understood, or it may be de- 
composed by being subjected to the water-decomposing processes of 
Tilghman. To none of these subsequent processes do I make any 
claim, my invention consisting in the preparatory hardening §pro- 
cess above described. 


COMPLAINANTS Exuipit Aprit 13. 1864. 
TILGUMAN v. MITCHELL. 


1125 Spruce Street, 
PHILADELPHIA, April 13, 1864. 
Sin: On the 5th inst. | mailed to you the notice of which the 
following is a copy, requesting the favor of an answer within five 
days. 
lor fear that you did not receive it, I now send this copy of my 
former note, requesting the favor of an answer accepting or declin- 
ing my proposition within the five days after your receipt of this 
present notice, inasmuch as I have other engagements to which I 
wish to attend. I would also thank you to acknowledge the receipt 
of my former notice, if it was received by you. 
Very respectfully, yours, R. A. TILGHMAN. 


Gi. C. Goddard, Esq., 17 William street, N. Y. 


(Copy.) 
TILGHMAN v. MITCHELL. 


Sin: The only objection which complainant had to the repeating 
of his experiments on the coil apparatus was the risk of delaying the 
hearing to the next term. 

As the court has ordered that the case shall still be heard this 
term, though at a later day, the complainant now offers to repeat 
the experiment tried by Professors Booth, Rogers, and Bridges in 
the presence of the defendant, and requests the defendant to signify 
his acquiescence or refusal of this proposition within five days. If 
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accepted, the complainant will at once have his apparatus 
144 = putin order, and then appoint the earhest day which may 

be convenient to both parties for the defendant to visit com- 
plainant’s laboratory in Philadelphia and see the process In action. 

Very truly, yours, R. A. TILGHMAN. 


April D, 1S6-41. 
G. C. Goddard, Esq., 17 William street, Mm. Be 


SouTHERN District or New York, | |. 
City and County of New York, _" 

Edward Osborn, of said city, being duly sworn, says that on the 
lth day of April, 1864, he served a notice, of which the foregoing 
Is at COpV, Upon George C. Goddard, lsc. solicitor and of counsel for 
defendant in the above-entitled suit, by delivering said notice to him 
and leaving the same with him. 


EDWARD OSBORN. 


Sworn to before me this 22d day of April, LS6-L. 
P. JAMES GAGE, 
Notary Public, City and County [ of ] New York. 335 Broadway. 


New York, slpril 15, 1564. 

Deak Str: Yours of the 15th is received, as was yours of the 4th 
or Sth, to which T think I made answer. 

After the use of vour coil apparatus by us was declined by you, 
we made arrangements which we hope will supercede the necessity 
of making experiments on yours. Should we change our minds 
and desire to experiment on yours we will advise you, but at present 
we do not. 

Yours truly, GEORGE C. GODDARD. 


Mr. R. A. Tilghman. 


145 Circuit Court of the United States, Southern District of New 
York. In Equity. 


Ricuarp A. TingumMan vs. Rotaxp G. Mrrcuece. 


You will please tuke notice that the defendant will give evi- 
dence in this cause to show that the complainant was not the origi- 
nal inventor or discoverer of that which he has patented, and that 
it was before known to the persons whose names and residences are 
indicated in the printed publications, in which the same or some 
substantial part thereof is described, of which publications the fol- 
lowing is a schedule: 

Annales de Chemie. Second series, 1817, vol. 3, p. 23. 

Philosophical Magazine, 1845, London, vol. 23, |. OUD. 

Baudrimont Traité de Chemie, vol. 2, p. 567. Paris, 1846. 

Comptes Rendues des Seances de Academie de Sciences, vol. 34, 
p. a4. Paris, 1852. 

Comptes Rendues de Seances, ete., vol. 37, p. 858, 855, and 398. 
1805. 
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Dumas, Traité de Chemie, vol. 6, p. 708 and p. 569; about 1843. 

The same, vol. 5, p. 271. 1855. 

Pelouze & Fremy, Chemie Generale, vol. 3, p. 569, 570, 629, and 
Hl. 1850. 

Description des Brévets d’Invention, vol. 41, p.392. 1825. 

Traitee de Chemie Elementaire, Theoretique et Pratique, vol. 4. 
835. P. 154,155. Parts. 

Patent of Pierre Dubrunfaut, March 4, 1842, contained in Deserip- 
tion des Brévets d’Invention, vol. SS, }). 336. 

Annales de Chemie et de Physique, third series, vol. 41, p. 216, 
S54, Paris; includes sitting of academy of September 5th, 1883, 
and December 5th, 1855; pages 248, 267, 508, 510, 316. 

Compte Rendues de Seances de PAcademie de Sciences, April 3, 
i854. 111. 

Gehler’s Physikalisches Worterbuch, Leipsic, vol. 2, p. 544; Di- 
ester, vol. 10, p. 1142. 

Erdiman’s Journal fiir Practische Chemie, vol. 50, p. 375. — Leipsie, 
PSO. 

Patent of Nicholas Hegesippe Manicler, 1826. September 20th, 
London. French patent, August 1, 1826. 

Patent of Arthur Dunn, London, 1838—imprevements in the 

manufacture of soap. 
146 Patent to Moses aato<shaunienunaine in the manufacture 
of soup. To Moses Poole, London, 1839. 

Annuaire des Jahrenberichts tiber Chemie. Liebig & Herman 
Kopp, P50.) BP. 406. 

Mlementary Lectures on Chemistry—Regnault, 1850. Paris. P. 
SO, 

Paven’s Chemistry. Paris, 1851. P. 766. ; 

Manual of Candle and Wax Manufacturer. Paris, 1828. En- 
evclopedie Roret, new edition. Paris, ISO. Pp. 4, 110, and SOD. 

London Journal of Arts, December, 1826, p. 225, and following. 

Novernber 11th, 1865. 

Yours, GEO. C. GODDARD, 
Solicitor of Defendant. 


To Geo. Harding, Esq., solicitor for complainant. 


ve 


Circuit Court of the United States, Southern District of New York. 
In Equity. 


Ricunarp A. TinguMan vs. Rotanp G. MITCHELL. 


The defendant having served on the complainant’s solicitor a 
notice, dated November eleventh, LS65, of various publications to be 
put in evidence by the defendant, it is stipulated that such notice 
shall have the same effect as if the same was set forth in an amended 
answer and duly replied to. 

November 20th, 1863. 

GEO. HARDING, 
For Complainant. 


Depositions of witnesses taken by the undersigned at the office of 
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Fox & Harris, in Cincinnati, Hamilton county, Ghio, commencing 
on Wednesday, the twenty-ninth day of July, 1863, pursuant to the 
notice hereunto attached, to be read in evidence on behalf of the de- 
fendant on the trial of a cause depending in the eireuit court of the 
United States for the southern district of New York, in which cause 
Richard A. Tilghman is complainant and Roland G, Mitchell is de- 
fendant. 


A. R. DUTTON, 
Notary Public, Hamilton County, Ohio. 


At ten o'clock a.m. of the day above mamed, and at the place 
above named, appeared Narianten Ropes, who, first being sworn 
according to law in the cause above hamed, deposed and said : 


Dy hox & Tanners, counsel for defendant: 


(). 1. Please state vour name, residence, and occupation. 
A. My name is Nathaniel Ropes; I reside in Cineinnati, Hamil- 
terns COULILY, Ohio: Lam a manutacturer of star candles, sometimes 
called adamantine candles, and of lard oil. 

(). 2. (By same.) Describe the old process by which you obtained 
the fatty acids and glycerine, and deseribe in detail the process now 
used in your factory for obtaining the said products. 

A. We formerly worked in an open tub with about thirteen per 
cent. of lime; Tsay about thirteen, because sometimes it may vary 
a little aecording to the quality of the stock, and about twice that 

quantity of sulphuric acid; Tsay about,as | did of the lime— 
147) it sometimes varies a little from that. We now operate in 

close tanks, COP Per tanks; one of these tanks is twelve feet in 
length and the other twenty-two, both of the same diameter, three 
feet. In the one we can manufacture about four thousand pounds 
and in the other two thousend of stock. We have been accustomed 
to use about a half per cent. of lime aad about twice that quantity 
of vitriol—oil of vitriol—or sulphuric acid, and have operated under 
a pressure of about a hundred and tifty or sixty pounds to the square 
iueh, but [feel satistied in my own mind that lime could be dis- 
pensed with altogether under higher pressure—probably a hundred 
and eighty pounds or two liundred—and the same result could be 
accomplished ino about the same time, | should) think, say six or 
seven hours; whereas under a pressure of only a hundred and fifty 
pounds, it would take from twelve to twenty hours to accomplish a 
like result, depending upon the quantity of water and the quality of 
stock used. We have taken twenty hours; but, with a better quality 
of stock and nearly double the quantity of water, we have accom- 
plished the result in about twelve hours; [ think my memory serves 
me right: [think we were about twelve hours—that is, with a hun- 
dred and ‘fifty pounds pressure; but my opinion is that under a 
higher pressure the time would be very much shortened. 

(2.3. (By same.) State the relative quantities of water and fat used 
when the process was accomplished in twenty hours, and the date 
of its accomplishment: also state the relative quantities of water and 


a Se _ 


ng 
the 
-dle- 
the 
L1use 
de- 


. 


lace 
ori 


wil- 
Hes 


red 
OW 


per 
ry 
hat 

in 

in 
ree 
ids 
rod 
ity 
ler 
ire 
lis- 
‘od 

be 

or 
ity 
bat 

of 
ity 
lli- 
CS 
Ii- 
eC 


ed 
ite 
el 


F AOBOE GE ARR. Ah A 8 aN ee dh Milas eM a0 


oe ee eee of , 2 Sich 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 135 


fat used when the result was effected in twelve hours, and the date 
of its accomplishment ? 

A. We were using crackling lard when it took us twenty hours, 
and, if my recollection serves me, about half the quantity of water 
that we afterward used when we had a better article of stock—that 
is, in the twenty-hour process, with two thousand pounds of stock, 
we used one thousand pounds of water—about half the quantity of 
water. This is as my recollection serves me. I never expected to 
be called on to testify about it, but I think my memory is right. 
Whereas under the twelve-hour process, with two thousand pounds 
of stock, we used the same quantity of water—two thousand pounds 
of water; water we find to be a great purifier. In order to intro- 
duce this extra supply of water we hada heater introduced over 
our small tank, and after the first charge of water had been drawn 
off by means'of connecting pipes, another eharge was introduced 
from this heater; each charge was about one thousand pounds. | 
think the last process, which took twelve hours, occurred in March, 
1862. The first one, taking about twenty hours, occurred, I think, 
in the spring of 1860, if my recollection serves me. 

(). 4. (By same.) State how fall of fat and water the tanks were in 
these two operations ; how many operations were performed in 
twelve hours; how many in twenty hours; the quality of the stock 
produced by them; and whether or not you have repeated them 
since or reduced them to practical operation ; if nay, why not? 

A. In the twenty-hour operation there were two thousand pounds 
of fat and one thousand pounds of water. In the twelve-hour op- 
eration there were two thousand pounds of fat and the same quantity 
of water. I never caleulated the cubie inches of the tank, but from 
What | learned there was just space enough left in the tank for boiling 
up. Tmay say the same of the twelve-hour operation, after patting in 
the two thousand pounds of fatand one thousand pounds of water, then 
drawing off the water and introducing another thousand pounds. In 

both instances we left space enough in the tank for the boiling 
l48) and agitation. There is a revoiverin the tank. Space enough 

was left for its exercise. There was only the single operation 
in both instances. In the twenty-hour operation the quality of the 
stock produced was rather inferior. The glycerine did not appear 
to be removed. We were not satistied with the result. There did 
hot appear to be a perfect separation of the glycerine, margarie and 
stearic acid in this twenty-hour operation; but in the twelve-hour 
operation, with two thousand pounds of prime stearine and the 
same quantity of water introduced, one thousand pounds each time, 
a beautiful result was produced. The separation was perfect, and the 
stock well ervstallized. We have continued on since using a half 
per cent. ot lime, as we prefer doing this to adding a greater press- 
ure than one hundred and fifty or sixty pounds to our works. We 
have not repeated the operation since then without any lime, not 
because we don't think them practicable, for | fully believe that 
under pressure—well, say of two hundred pounds to the square inch, 
which would give something like tour hundred of Fahrenheit, I 
should suppose—as good a result could be obtained in as short a 
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time as with a half a pound of lime under a pressure of only a 
hundred and fifty pounds to the square inch. This last is, as [ say, 
a matter of opinion, without having tested it. 

Q. 5. Without introducing matters of opinion, explain why you 
prefer adding a half per cent. of lime to greater pressure. 

A. Well, as I said before, we think we incur a greater risk by 
putting a greater pressure on our works—that is, a greater risk from 
explosion by putting too much pressure on our works. 

(). 6. Now, describe vour works in detail, length, diameter, thick- 
ness of the material of the boiler, and the dimensions of all the 
various parts. Also describe particularly the mode of their opera- 
tion when you first began the operation ef the same; under whose 
superintendence ; on what terms; what changes you made in its 
operations by experimenting therewith, and how long you experi- 
mented therewith before finally adopting your present mode of op- 
eration. 

A. We generate steam in an iron boiler; its length I don’t ex- 
actly remember; probably about thirty or thirty-two feet, and prob- 
ably about forty inches diameter. Another boiler is connected with 
our copper tanks by means of iron steam pipes, with stop-cocks 
attached for letting off or on the steam from the first-named or old 
boiler. Steam is made to operate on the crank inside, that revolves 
by means of a pulley. The steam, as [have said before, agitates 
the stock inside of these boilers. When sufficiently cooked it is 
forced off through pipes to an open tub on the second floor. The 
water is first drawn off into a separate tub, and the stock into an- 
other. This water contains the glycerine. So soon as the fat acid 
begins to appear these cocks are closed and other cocks are opened, 
one connected with each tank to draw off the stock. This stock is 
afterward dipped over into what is called our stock tub by means of 
afaneet. It is then conveyed into pans in the cellar, where it re- 
mains and cools preparatory to being wrapped in cloths, to be passed 
through our hydrautie presses. The boilers are of copper, about 
three-eighths of an inch thiek, and well secured with copper rivets. 
The steam operates on the cranks outside by means of shafting and 
pulleys, and from steam generated in our old boiler We com- 
menced this operation—I think the tank was first brought on in 
January, 1860. Perhaps we were three or four weeks in getting it 
in operation. Tt was introduced under the superintendence of Mr. 
. C. Tilghman; he first introduced it. Well, he operated or experi- 

mented for several months. [le had never had an opportunity 
149 = of operating with lard stearine; he was willing,if I would find 

the stock, to operate without any compensation, and we did 
so operate for several months; after that, as long as | continued to 
operate, Twas to pay him, and am_ still to pay him, twenty cents a 
hundred. Mr. Tilghman operated for four or tive months without 
compensation ; he was willing to do so, and he desired the place and 
the opportunity where he could exhibit this operation to other man- 
ufacturers, and he proposed, if [ was not satistied with the operation 
and the working of the apparatus, to take it away without expense 
to me; but IT was so well satistied with it that I purchased of him 
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the tank and its connections, probably five or six months after its 
first introduction—in August, I think, 1860. Probably about the 
first of August, 1860, I consummated the bargain with him. I 
may have bought it a short time before that with the understand- 
ing that the payments should commence the first of August, or 
about that time. I have made no particular changes since that 
time, with the exception of introducing this other tank, and from 
that time forward we have continued to operate in this and no other 


way. 

(). 7. In deseribing your operation you omitted to mention the 
introduction of lime. State when you first introduced it, and the 
quantity. 
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A. Well, we introdueed it from the start: we introduced a half 
percent. During these experiments we tried a half per cent. and 
one per cent. and even two per cent., and we finally fell back toa 
half per cent. 

(). 8. (By same.) How long, in your new process, was the first 
charge of wacer allowed to remain with the fat, and how long did 
the second charge of water remain; and how much time was lost 
when you operated by putting in a second charge of water ? 

A. Well, we operated about six or seven hours, and I J don’t 
know myself, but I suppose about half the time was devoted to each 
charge. I can’t say precisely how much time was lost when we 
: operated by putting in a second charge of water, but I should sup- 
® pose from a half to three-quarters of an hour in getting up the press- 
ure. Lam not the practical operator, and, of course, do not give 
much attention to these sort of things, but I do not think I am far 
out of the way. 

().9. Deseribe the construction and the operation of the mixer or 
stir-er you have referred to; and whether or not the mixer ts essen- 
tial in mixing together the ingredients in your decomposing tanks 
to the decomposition of the fats. 

A. The precise diameter of the shaft I cannot state, but it 1s con- 

structed with wings, or more properly arms, through its whole 
length, so that, when it revolves, it keeps the whole of the stock in 
agitation. To show the importance of this the arms upon my shaft 
on the new tank are not sufficiently extended, and the stock would 
collect at one end of it, and we would have to take off the main head ; 
and clear it out. [Tam now extending the shaft in my new boiler 
to its full extent, so that the stock may be well agitated throughout 
the full extent of the boiler. We have had no trouble with the 
small boiler which was constructed under Mr. Tilghman’s directions. 
This fault that I speak of was only with my new tank. Under this 
inode of operation, which I have adopted, the mixer or stir-er Is essen- 
tial to the decomposition of the fat. At the same time other appa- 
ratus might possibly be constructed in which the mixer or stir-er 
might be dispensed with. 

(). 10. (By same.) In the boiler furnished by Mr. Tilghman, or in 
your own tanks, state whether or not you have ever produced free 
fatty acids or glycerine without the use of the stir-er or agitator just 
deseribed. 
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150 A. No, sir; we never have. We have never tested it with- 
out the use of the stir-cr. We never have attempted it. 

(). 11. (By same.) State whether or not, after your process 1s com- 
pleted, the glycerine water contains free fatty acids; if yea, how are 
the free fat acids separated from the glycerine water. 

A. I don’t think there is any free fat acid connected with the gly- 
cerine water. They are separated by the process. 

Q. 12. In the old process of lime saponification the lime is first 
slacked, forming the milk of lime,and then poured into a tub contain- 
ing fatty substances and water, forming what is called a lime-soap. 
Now, state all the elements employed in forming the lime soap, and 
then all the elements employed in the new process in separating the 
free fat acids from the glycerine. 

(QJuestion objected to by plaintiff’s counsel.) 


A. All the elements that we used in the old process were the lime 
and the sulphuric acid; those are the two elements that worked to- 
gether. ‘The same may be used in the new process, but in dimin- 
ished quantities, or both may be dispensed with, | suppose, except 
in settling the stock. Under the new process, they may or nay not 
be used in diminished quantities, as parties may choose, with the 
exception that a very little vitriol might perhaps be found necessary 
under any and all circumstances to settle or clarify the stock. 

(). 13. State whether or not water is used in the old process as 
well as in the new. 

A. Well, it couldn’t be used to the same advantage as under the 
new. Tf 1 understand Mr. Tilghman’s process, it is to produce a free 
fat acid with one operation, under pressure, cither with or without lime; 
but ifso much lime is used to produce a lime-soap, it goes without 
lis process, right or wrong. Tso understand it. Of course water is 
used in the old) process, but in diminished quantities. We dilute 
our sulphuric acid with water, and a sufficiency is used, of course, to 
boil up the lime-soap. 

(). Lf. (By same.) In the practical operation of your process as in- 
troduced by Mr. Tilghman, state whether or not you use any other 
agents than those employed formerly in the old process. 

A. No, sir; none other. No other agents’ and these (with the ex- 
ception of water, which we use largely) in very small quantities. 

Q. 15. State where, if at any place within your personal knowl- 
edge, soap Or candles are manufactured from free fat acids produced 
by the use of water alone, at a high temperature and pressure, with- 
out the use of any alkali. 

A. IT ean't say that [ know of any place. There is no place where 
it has come under my own observation. I don’t know about other 
establishments, of my own personal knowledge. 

(). 16. (By same.) State where, if at any place, the manufacture 
of free fat acids by water alone, at a high temperature and pressure, 
has been tried under the direction of R. H. Tilghman, or B.C 
Tilghman, and desisted or discontinued in whole or in. part, and 
afterward some alkali used in the process. If yea, state when and 
by whom. 
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A. I don’t know of any place where it has been tried and been 
discontinued ; that is, 1 may say voluntarily discontinued. 

(). 17. State whether or not, in your own factory, in the two opera- 
tions you have mentioned, of twelve and twenty hours 1 respectively, 
such was the case. 

A. No, sir; we did not. We never, in our factory, adopted the 

use of water alone, except with a view of testing the practica- 
151 bility of it. We preferred, i in our factory, to use a half per 

cent. of lime, with a pressure of one hundred and fifty pounds 
to the square inch, rather than to subject our works to the higher 
pressure Which would be necessary to produce the result without 
lime. It is only with reference to safety that we have not discontin- 
ued the use of lime altogether, and subjected our works, boiler, and 
tanks to a higher pressure. 

(). 18. State whether or not any one in your factory has ever 
mixed a fatty body with from a third to a half of its bulk of water, 
and placed the mixture in any convenient vessel in which it can be 
heated to the melting point of lead until the operation was com- 
pleted, the products being free fat acids and a solution of glycerine. 

A. No, sir. In order to produce a free fat acid we have found it 
necessary to use its bulk of water; that is, if we use two thousand 
pounds of fatty substances, we use two thousand pounds of water 
and in the same proportion for any given quantity of fatty sub- 
stances. We have never found water to do any harm. When we 
used half its bulk of water, as I said before, the result was not satis- 
factory. 

What is the melting point of lead? 

We have been in the habit of using a hundred and fifty pounds 
pressure. [| don’t know the heat. [should think it would be nearly 
three hundred degrees of Fahrenheit, but I don’t know. [don’t know 
the melting point of lead. ; 

Q. 19. Assuming the melting point of lead to be six hundred de- 
grees of Fahrenheit—answer the previous question again. 

A. Well, sir, I don’t know of any one that has attempted it at all, 
except as I stated before ; that is, with that quantity of water it takes 
double the quantity of water to make a perfect stock. 

Q. 20. What do you do with the glycerine obtained by your pro- 
cess ? 

A. We make no use of it. We have sometimes thought of evap- 
orating it, but we never have done it as yet. 

(). 21. How long have you been in the business of manufacturing 
soap and candles, and where else in Cincinnati than in your factory 
has Mr. Tilghman operated ? 

I have been in the business since 1850. He has never operated 
in any factory but mine, under my own personal observation. 


Cross-examined by Mr. Harpina for the plaintiff: 


X 1. When you said you used two thousand pounds of water to 
two thousand pounds of stock, in the new process, was there not 
only one thousand pounds of water in contact with the fat at one 
time ? 


“of water without any lime * 


— ~ 
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A. That’s all, sir; that is, in our small tank. In our larger tank 
we put in the same quantity of water as stock, in one process, with- 
out any drawing off of water. 

X 2. (By same.) How long have vou used the small tank ? 

A. We have used it since its first introduction, as [ said before, 
except ‘at intervals, when we are not at work. During the hot 
weather we lie idle. 

X 3. (By same.) How many pounds have you made with that 
machine ? 

A, I couldn't tell without referring to my books, sir. 

X 4. (By same.) Have you any knowledge how much water is re 
quired if the pressure were greater than one hundred and _ fifty or 
one hundred and sixty pounds. 

A. Well, I have not, sir; but the probability is that we should 
use a great deal. Wehave no objection to water; we use it very 


freely. 
loz X 5. How many pounds did you manufacture at the time 
you made fat acids in twelve hours in your tanks by the use 


, 


A. I don’t recollect now, but I think it was about two thousand 
pounds; I think so. It may have been that we made two thousand 
pounds at one process and two thousand at another, and [ think it 
more than likely that we did. 

X 6. If you did make four thousand pounds what did vou do 
with it,or with the two thousand pounds, if you made only so much? 

A. IT made it expressly for Mr. Tilghman, and at his request, and 
[ shipped a portion of the product to him. A part, the most of it, | 
manufactured into candles and these I disposed of for my own ac- 
count. 

Here adjourned to Thursday, the thirtieth day of July, 1863, at 
the same place. 

July 29, 1865. 

A. 


— 


t. DUTTON, 
Notary Public. 


On Thursday, the thirtieth of July, 1865, the cross-examination 
of NATHANIEL Rovers was proceeded with as follows ; 


X 7. Were you not examined as a witness for the defendant, in 
the case of Tilghman against Werk, April third, 1560? 

A. Yes, sir. 

X 5. Was not the Tilghman process at that time in practical opera- 
tion at your works? 

Ans. Yes, sir; it was. 

X 9 Did you not then testify that the Tilghman process had been 
at that time twice worked without any lime at all, and that on the see- 
ond oecasion the result was successful, and that vou had made a 
merchantable stearic acid without the use of lime ? 

A. Yes, sir; that was my testimony at that time. If there is any 
discrepancy between my testimony now and at that time it is because 


ee eee 


‘ q 


a 


fe 


= 


: 
; 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 141 


it did not occur to me yesterday. I recollect now that we had had at 
that time two operations. 

X 10. Please state now, as nearly as you can, how many pounds 
of stock you have worked into good stearic acid with the Tilghman 
process and without the use of any lime. 

A. About eight thousand pounds altogether. About six thousand 
successfully ; a very good result from six thousand pounds. The 
two thousand pounds is what I allude to as the result of our first 
experimenting in that way without lime. 

X 11. Are you or not satisfied that the Tilghman process, with- 
out the aid of any lime, is a practical process ? 

A. I think it is, sir. 

X 12. Could you have continued to work that process withou t an 
lime regularly and daily ? 

A. I think so, sir; yes, I think so. 

X 13. Was rot this six thousand pounds of stearic acid made into 
merchantable candles; what was the character of said candles? 

A. They were made into candles; they were first-rate candles—no. 
better; they were unexceptionable. All were made into candles, 
with the exception of about one hundred and fifty pounds, which 
quantity of the stearic acid was retained for Mr. Tilghman, and a 
portion of it to be retained at home as a sample of what could be ae- 

complished without the use of lime. 
153 X 14. Can you produce a specimen of that stearic acid ? 
A. I have a specimen here of that stearie acid, which | 
produce, and it is marked by the commissioner “ Plaintiff’s Exhibit 
A, “A. 

X 15. How many pounds of stock have you worked with the appa- 
ratus and process of Tilghman since you first commenced ? 

A. Well, I took it off from my books last night, as you requested ; 
from February first, 1860,to April first, 1863,one million one hundred 
and twenty-seven thousand pounds (1,127,000 Ibs.) under that pro- 
cess, 

X 16. How many pounds of lime and how many of sulphuric acid 
did you save by the Tilghman process on each eiideed pounds of 
stock worked by you, as compared with the old process used prior 
to the introduction of Mr. Tilghman’s process ? 

A. Well, we saved about twelve and a half pounds of lime, and 
twenty-five pounds of sulphuric acid on the hundred pounds of stock. 

X 17. In your opinion, is it or not owing to the decomposing 
power of highly heated water under pressure that this saving is 
due? 

A. Yes, sir; I think so. 

X 18. What is the value of the lime and sulphuric acid thus saved 
per hundred pounds of stock ? 

A. About eighty cents is saved on the sulphuric acid, and about 
three and a quarter cents on the lime; the price varies somewhat. 

X 1%. How long did the old process, in use prior to the introdue- 
tion of the Tilghman process, occupy ! 

A. Weil, probably about six orseven hours to saponify it, and the 
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next day probably about the same time to decompose it; I don’t ree- 
ollect exactly. 

X 20. Would there have been any material saving of expense in 
sulphuric acid, or otherwise, to induce you to dispense with the half 
per cent. of lime and use water alone? 

A. Well, I don’t think there would have been much saving, sir ; 
in using a half per cent. of lime we consumed but little more sul- 
phuric acid than we should otherwise use to settle the stock ; under 
any and all circumstances, some little sulphuric acid is necessary to 
settle our stock. 

X 21. Have you paid Mr. Tilghman twenty cents on every hun- 
dred pounds of fat you have worked since April, 1860 ; do you con- 
tinue to pay him that amount ? 

A. | have paid himsince August first. 1560, twenty cents on every 
hundred pounds; I think it was from August first, 1S60, that I con- 
tracted to pay him; [I have not my contract here, but L think that 
was the date; [have not paid him all, but [am ready to pay him ; 
| have mostly paid the amount due Mr. Tilghman, and am_ ready 
to pay the balance when called on; the arrangement under the con- 
tract still continues. 


Re-examined by defendant’s counsel: 


(). Ist. The one million one hundred and twenty-seven thousand 
pounds of stock that you have worked from February first, 1560, to 
April first, 1863, were accomplished by the aid of lime, were they 
not, with an equal bulk of water to the fat bodies worked upon ? 

A. Yes, sir; and mostly a half per cent. of line. 

(). 2. At what timedid you manufacture the six thousand pounds 
of stearic acid mentioned in your cross-examination ? 

A. Well, [ think it was carly in the spring of 1860; [ am mis- 

taken; of that six thousand pounds, two thousand pounds 
154 was made early in the spring of 1860, and four thousand 

pounds was made, at the request of Mr. Tilghman, in’ the 
spring of 1562. 

QJ. 5. When was the stearic acid, of which you have produced a 
specimen, marked Exhibit “.A,” manufactured ?” 

A. That was manufactured in the spring of 1862. 

(). 4. Please produce a specimen of that manufactured in the spring 
of 1860, and marked the same Exhibit “* B.” 

A. IT question whether we have any of that with us, sir. | don’t 
think we have retained any ef it. [ have not seen any of it. It 
was so long ago, [ don’t think there is any of it left. 

Q. 5. Hlow did it compare in quality with the specimen pro- 
duced ? 

A. Well, my recollection don’t serve me in that respect now. I 
don’t recollect about its quality now in comparison with this. It 
Was a good quality of stock, considering it was not made from a 
selected material, as the sample now produced was. 

Q). 6. Explain what vou mean by a “ selected material.” 

A. This was made from. strictly prime lard--that is, prime lard 
stearine, 
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(). 7. How does this specimen compare with the stock you have 
since manufactured ” 

A. A part of the stock that we have since manufactured will com- 
pare very favorably with this. The result depends somewhat on the 
quality of the material used. 

Q. 8. Was exhibit “A” produced with or without the aid of lime? 

A. No lime used in that, sir; no lime used, as I said before. 

Q. 9. When did you have the large tank placed in your factory, 
and by whose directions ? 

A. The precise time that it was brought there I can’t say ; but it 
was placed in its present position in season for us to commence a 
saponification previous to January, 1865. It was under our own 
direction, sir. My foreman took the lead in the matter. I don’t 
think Mr. Tilghman has ever seen our large tank. 

(Q). 10. With which one of the Messrs. Tilghman did vou make the 
contract, and to which one have you paid, according to the terms 
thereof? 

A. With Mr. B. C. Tilghman I made the contract, and I think he 
signed his name as agent for R. A. Tilghman, to whom I have paid 
the money for the privilege of using the process. 

(). 11. Please produce a copy of your contract made with Mr. B. 
C. Tilghman, and permit the notary to mark it Exhibit “(C.” 


A. I will produce a copy. 
NATHANIEL ROPES. 


Memorandum of an an agreement made this thirtieth day of March? 
A. D. 1860, between Richard A. Tilghman, of Philadelphia’ 
chemist, of the one part, and Nathaniel Ropes, of Cincinnati’ 
manufacturer, of the other part. 

Whereas letters patent of the United States have been granted to 
said Tilghman for an improved process of purifying fatty bodies, 
dated October third, 1854; and whereas said Ropes is desirous of 
working and using said process under a license from said Tilghman : 
Now this agreement witnesseth, that said R. A. Tilghman hereby 
licenses said N. Ropes to work and use the above-recited patent pro- 
cess in his factory at Cincinnati, Ohio. In consideration whereof 
the said N. Ropes agrees to pay to said Tilghman twenty cents for 

every hundred pounds of fat which he shall treat by said 

155 patent process, and that if the sums to be paid shall be less 

In any one year—reckoning from the first of August—than 
six hundred dollars, then he agrees to pay at least six hundred dol- 
lars a vear, during the time he uses the process. N. Ropes shall have 
the right at any time to discontinue his license by giving, in writ- 
ing, three months’ notice of his intention so to do, and he shall be 
considered as using the process until the time fixed by said notice. 

N. Ropes agrees to keep an account of the quanti-y of fat treated by 

said process, to give written monthly statements thereof, and to set- 

tle semi-annually therefor, on the first day- of February and August. 

R. A. Tilghman shall have the right to terminate this license, if said 

N. Ropes shall at any time, after thirty days’ notice In writing, 

neglect to pay according to the terms of this agreement. R. A. Tilgh- 
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man shall have the privilege for one vear from this date to visit that 

part of the factory of N. Ropes where the process is in operation, and 
to show the same to parties to whom he may wish to sell licenses. 

In witness whereof the said parties have hereunto set their hands 

and seals the day and year first above written. 

N. ROPES. is &] 

RICHARD A. TILGHMAN., } ne 

BENJ. C. TILGHMAN, — [ios. 

Atlorney for Richard A. Tilghman. 


Witness: 
W. A. ROPES. 


(Endorsed :) Exhibit “C."” Produced by N. Ropes, and attached 
to his deposition as an exhibit, according to his. answer on page 24) 
of said deposition. A. R. Dutton, notary publie. 


On Thursday, the thirtieth day of July, 1865, Narianter Rovers, 
Jr., appeared as a witness on the part of the defendant, and, having 
been sworn according to law in the cause above named, deposed and 


7. 
snd : 


(). 1. By counsel for the defendant. State your age, residence, con- 
nection with the manufacture of soup and candles, and where your 
factory is situated. 

A. Tam twenty-nine years of age; [T reside in Cincinnati; Tam 
not now connected with the business. I commenced in the manu- 
facture of soap and candles in October, 1855, and ceased in October, 
ISG1, in the factory of N. Ropes & Co., on Lock street, between Fourth 
and Fifth streets, in Cincinnati. 

(). 2. Deseribe particularly the old process of separating free-fat 
acids from glycerine, and the new process of effecting the same re- 
sult introduced into your factory by Mr. B.C. Tilghman. 

A. The old process was to take a certain quantity of fat or tallow, 
called stearine, put it into a vat,and melt it by means of wet steam, 
then take from eleven to thirteen per cent. of lime, and by means of 
water make a mixture called the milk of lime, throw this into the 
grease Which is boiling, and cover it over and steam it from six to 
eight hours; by this means a solid soap is formed, called lime-soap ; 
the glycerine from the stearine is in the water; the lime-soap is then 
thrown into another vat in which there is a mixture of sulphuric 
acid and water—the proportion of sulphuric acid is two pounds to 
one of lime used—and then steamed until thoroughly dissolved into 
three acids—stearic, margaric, and oleic—which are separated from 
each other by means of the hydraulic press. The difference between 

the old process and the new, introduced by Mr. Tilghman, 
156 consists in having a close boiler, made strong enough to re- 

sist a very heavy pressure, in which the fat is placed in about 
the proportion of two pounds of fat to one of water, and subjected to 
a pressure of froma hundred and fifty toa hundred and seventy 
pounds to the square inch for from ten to twelve hours; to this 
water, In my day, was added from a half per cent. to two per cent. 
of lime, most generally a half per cent. By this process a liquid 
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substance was formed instead of a solid, which, boiled in a weak acid 
water, a very small quantity of sulphuric acid put into the water, 
produced three acids—stearic, margaric, and oleic—which were sepa- 
rated from each other in the same manner as under the old process 
by means of the hydraulic press. 

(). 3. State, then, what new agents, if any, are employed in the 
new process introduced by Mr. Tilghman, other than those employed 
in the old process. 

A. There are no new agents used—that is, what I would call an 
agent—excepting that one result was produced by open steam, and 
the other by close confined steam, pressure. 

(). 4. State whether or not any one in your factory has ever mixed 
a fatty body with from a third to half of its bulk of water, and placed 
the mixture in any convenient vessel in which it can be heated to 
the melting point of lead—that is, six hundred degrees of Fahren- 
heit—until the operation was completed, the products being free fat 
acids and a solution of glycerine. 

A. There has been free fat acid produced, but whether at six hun- 
dred degrees of Fahrenheit [don’t know. I don’t recollect the press- 
ure at the time, nor the degree of heat produced by the pressure. 
There has been free fat acid produced by the mixture of water and 
grease, the exact proportions of which I don’t recollect, but my im- 
pression is about one thousand pounds of water to two thousand 
pounds of stearine, subjected to a pressue for eighteen hours; the 
glycerine was in the water. ‘ 

(. 5. State how full said vessel was, and whether or not the vessel 
was closed and of great strength, so that the requisite amount of 
pressure might be applied to prevent the conversion of water into 
steam. State when this operation was had, and whether or not it 
has been reduced to practical use. 

A. The vessel was closed, but whether it was full I don’t know; I 
couldn’t see inside, nor do I know the capacity of the vessel; it was 
not quite full, I suppose; I should think 1t would bold a little more; 
it was very strong; I suppose the requisite amount of pressure could 
be applied to it to prevent the conversion‘of water into steam. I do 
not remember the date of this operation; it was some time in the 
winter of 1859-60; I think it was; I believe it has not been reduced 
to practical use; it had not at the time I quit there. 

(. 6. In the operation that took place in the winter of 1859-'60 
state whether the mixture of fat and water was subjected to the tem- 
perature of six hundred degrees of Fahrenheit, and whether or not 
the vessel used was strong enough to be subjected to a pressure suf- 
ficient to prevent the conversion of water Into steam. 

A. The vessel was subjected to a pressure of from one hundred 
and fifty to a hundred and sixty pounds to the square inch; what 
number of degrees of Fahrenheit this would produce I do not recol- 
lect. I suppose the vessel is strong enough to be subjected to a 
pressure suflicient to prevent the conversion of water into steam. I 
don't know certainly. 

(Q). 7.“State where, if at any place, soap and candles are manu- 
19—S8S83 
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factured from free fat acids produced by the use of water alone at a 
high temperature and pressure without the use of any alkali. 
157 A. I don’t know of any such place. 

(). 8. State whether or not soap and candles have been 
manufactured from free fat acids produced by water alone at a high 
temperature and pressure under the direction of R. A. Tilghman or 
B.C. Tilghman, or with their knowledge, and afterwards discon- 
tinued in whole or in part by the introduction of some alkali into 
the process; if yea, state by whom the original, or as changed by 
using an alkali, was used prior to 1854. 

A. I don’t know of any soap or candles manufactured by either 
of those gentlemen when a small quantity of alkali was not intro- 
duced, with the exception of ore or two lots of free fat acids that 
were produced in the year 1859 or 1860. I don’t know as I under- 
stand that question. I don’t know that the original process, or as 
changed by using an alkali, was used by anybody prior to 1854. 
| never heard of anybody. 


Cross-examined by plaintiff’s counsel : 


X 1. You say that in using Tilghman’s process you generally 
employed one-half per cent. of lime; how much saving of lime and 
acid was effected by this process per hundred pounds of fat as used 
by you as compared with the old process as used prior to the intro- 
duction of Tilghman’s process ? 

A. The saving would be ten and a half to twelve and a half peunds 
of lime to a hundred pounds of fat; twice that quantity of vitriol. 

X 2. Was not this saving by Tilghman’s process due to the chem- 
ical action of highly heated water under pressure on the fat? 

A. It was. 

X 35. Was that chemical agent highly heated water under pressure 
operated under the old process used prior to the introduction of 
Tilghman’s? 

A: Not to my knowledge. 


N. ROPES, Jr. 


STATE OF OHIO. i] en 
Llamilton Co.., j 


I, A. R. Dutton, a notary public in and for the county of Ham- 
ilton, State of Ohio, hereby certify that Nathaniel Ropes and Na- 
thanicl Ropes, Jr, were by me sworn in the cause named in the 
foregoing caption and notice to testify the truth, the whole truth, 
and nothing but the truth, and that the depositions by them respect- 
ively subscribed, as above set forth, were reduced to writing by me 
in the presence of said witnesses respectively, and were signed by 
them in my presence, and were taken at the time and place specified 
in said notice, and that the taking of said depositions Was continued 
by adjournment from the twenty-ninth to the thirtieth day of July, 
ISG3, at the request of the counsel for the defendant and by consent 
of the counsel for the plaintiff, and that there were present during 
theexamination of said witnesses Samuel T. Harris, of Fox & Harris, 
as counsel for the defendant; also Mr. Verdin, agent of the defendant 
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and on the part of the plaintiff, George Harding, Esq., solicitor, and 
the plaintiffin person. I further certify that I am not of counsel 
nor an attorney or agent for either party to the cause, nor [in] any 
way interested in the event thereof 

Witness my hand and notarial seal this 30th day of July, A. D. 


LS63. 
A. R. DUTTON, 
Notaru Public. 


15S United States Circuit Court for the Southern District of New 
York. 


Ricuarp A. TILGHMAN against RoLAND G. MrrcH ELL. 


Testimony taken under the sixty-seventh rule of the Supreme Court 
of the United States. 


JANUARY l4tn, 1864. 
Present: Geo. C. Goddard, Esq., counsel for defendant, and Geo. 
Harding, Esq., counsel for complainant. 


Joseru T. VerRDIN, sworn on part of the defendant : 


(). 1. What is your age, residence, and occupation ? 

A. Twenty-two years of age; my residence is 55 St. Mark’s Place, 
this city, and am engaged in the manufacture of fatty acids, glyce- 
rine, and candles. ‘ 

(Q. 2. How long and with whom have you been thus occupied ? 

A. For the last seven years with R. G. Mitchell & Co., in New 
York. 

(). 3. Prior to that period had you been employed in that business 
anywhere ? ‘ 

A. After school-hours I sometimes helped my father in a manu- 
factory of this kind in Cincinnati, when a child. 

(). 4. Will you state whether you have directed your studies to 
the subject of chemistry, and your reading ? 

A. Yes, sir; [have. 

Q. 5. Particularly so applicable to this manufacture in which you 
have been employed ? 

A. Yes, sir, and generally. 

Q. 6. Do you understand any other language than the English ; 
and, if so, what? 

A. Yes, sir; German and French—French being my mother- 
tongue. 

(. 7. What is your position in the manufactory of R. G. Mitchell 
& Co.? 

A. I am superintendent of their works. 

(. 8. Have you made an examination of printed publications 
prior to the year 1854 on the subject of the decomposition of fats by 
the action of water, and on the purification of fats and the treat- 
ment of fats ? 

A. Yes, sir; I have. 
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(). 9. Have you made extracts from those publications and trans- 
lated such as were in French and German ” 

A. I have. 

Q. 10. Look at the paper now produced and marked Exhibit No. 
1, and say whether this is one of such extracts as translated by you 
from the French ? 

A. Yes, sir. 

(The original of the above paper is produced, but the counsel for 
the complainant waives production of originals throughout this 
deposition, unless specially required otherwise.) 


(). 11. Look at the paper now produced and marked Exhibit No. 
2, and say whether this is one of such extracts and translated by 
you from the French ? 

A. It is. 
lo (Counsel for complainant reserves the right to call for the 
production of the original from which this extract was made.) 


(). 12. Where did you find the book ? 

A. Inthe Astor Library. They do not allow books to be taken 
out. 

(). 15. What is meant in Exhibit No. 2 by the words “ powerful 
salifiable bases?” 

A. Oxides of the alkaline and other metals, such as soda, lime, 
potash, are the principal ones. 

. 14. What is the meaning of the word “ fixation ” as contained 
In said extract ? 

A. Taking up or combining chemieally. 

(). 15. Look at the piper how produced and marked Exhibit No. 
d,and say whether it is one of said extracts made by you and trans- 
lated from the French. 

A. It is. 

(). 16. What isstearine, as used in this extract ? 

A.. It is the harder or more concrete part of tallow, or lard, ob- 
tained by pressing the oil fromrit. This is’ its physical detinition. 
Chemically speaking, it Isa neutral body, constituted by the union 
of the stearic acid, one of the fatty acids, with an organie base, which 
chemistry calls oxide of glycerine or lypil. 

Q. 17. What is meant by saponification as used in that extract? 

A. Its meaning here is the separation of the neutral fatty body 
Into its proximate elements, stearic acid, which combines with a 
base present, and into oxide of glycerile, which combines with a 
water present. Sapontfication means the making of soap when we 
make it for the sake of the soap; but saponification means the de- 
composition of the neutral fat when we intend to apply the fatty 
acids produced to the manufacture of candles. 

(). 1S. What is meant by the expression : hvdrate of elycerine,” 
as contained in-said extract ? tg 

A. It means containing sufficient water with the oxide of gly- 
cerile, as presevt in the neutral fat, to transform it into a body 
called by chemists glycerine. I would here explain that the word 
glycerine is sometimes used for the oxide of glycerile. 
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Q. 19. What is meant by the word “ isolated,” as used in said ex- 
tract? 
A. Separated from their combinatien. 
Q. 20. Look at the paper now produced, and marked Exhibit No. 
4, and say whether it 1s one of said extracts made by you, and trans- 
lated from the French. 


(It is admitted by counsel for complainant that a patent, with ad- 
ditional improvements, were granted in France, 1841, and March, 
1842, to Pierre Dubrunfant, and, that these extracts are correctly 
made, subject to the right of the complainant to call for the produc- 
tion of the volume in which they are contained.) 


A. It is. 

(). 21. In this extract and the others which you have made, what 
thermometer is referred to? 

A. The centigrade scale. 

Q). 22. What is the difference or proportion between that and 
Fahrenheit? 

[A.] About two degrees of Fahrenheit are equal to one of centi- 
grade. The boiling-point of centigrade is 100°, and that of Fahrenheit 
is 212°, which gives 100° between the freezing-point and boiling-point 
of water on the centigrade scale, and 180° on the Fahrenheit 

scale. 
160 (). 25. What is the meaning of the word “ distillation,” as 
used in said extract, and as generally used in the treatment 
of fats? 

A. Applying sufficient heat to convert the fats into their vapors, 
by which they are decomposed. 

Q. 24. What is the meaning of the word “ acrol-ine,” as found in 
sald extract ? 

A. It is a body of very acrid taste, pungent and insupportable 
odor, irritating to the mucous membrane, resulting from the destrue- 
tion or decomposition of glycerine by heat, and it serves to detect 
the slightest trace of any body of which giycerine forms a part. 

Q). 25. What is the import of the expression “ carbonated hydro- 
gen,” as found in said extract, and what did its absence there stated 
show ? 

A. It means their products arising from the destruction of the 
fatty acids developed. Of course its absence showed that there was 
no such destruction. 

(). 26. What is meant by the expression, “ when operating with a 
coil of platina or of silver,” as contained in said extract? 

A. It means that the condenser of the apparatus, and probably 
also the coil in which the vapor of water or steam was heated up, 
was constructed of silver or platina, instead of iron; the fatty no 
would not attack the oxides of platina, or the platina itself, and thus 
remain perfectly pure. 

Q). 27. What is glycerine? 

A. Glycerine is a body resulting from the combination of water, 
or its elements, with the organic base of neutral fats; I mean the 
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neutral fats called glycerides, because there are some which have 
not this base—tallow, lard, olive oil. Human fats are glycerides. 

Q). 28. What are the characteristics of glycerine ? 

A. It is, when pure, a dense gummy liquid, colorless and inodor- 
ous, and of very sweet taste. 

Q. 29. What is the import of the expression, “ soapy emulsion,” 
as found in said extract? 

A. It means a product obtained or produced by a combination of 
the fatty acids with the water; it looks like milk. 

Q. 30. Is there any alkali in it, as there stated ? 

A. No, sir. 

(). 31. What is the import of the word “disinfection” in that 
extract? 

A. Purification—rendering free from the natural color and smell. 

(). 32. Look at the paper now produced, atid marked Exhibit 
No. 5, and say whether it is one of said extracts. 

A. It is. 

(). 33. What is indicated by the fact therein stated, that the fat 
was quite hard and brittle? 

A. That shows that it was changed, decomposed, and a substance 
different from what it was originally. As it was decomposed it was 
converted into fatty acids. 

(The complainant wishes this book produced before the examina- 
tion is closed.) 

(). 34. In what sense is the word “stearine” used in said extract? 

A. It is used in its vulgar sense. It means one or two of the fatty 
acids mixed; that is the meaning it conveys to me. 

Q. 35. Look at the paper now produced, and marked Exhibit 
No. 6, and state whether it is one of said extracts translated by you 
from the French. - 

161 Q). 36. What is the import of the expression “ volatile acids,” 
as contained in said extract, fifth line ? 

A. They are fatty acids, which will distill over with boiling 
water. 

Q. 37. Look at the paper now produced and marked Exhibit No. 
7, and say whether it is one of such extracts translated by you from 
the French ? 

A. It is. 

Q). 38. What is the import of this expression, “ternary acids ” and 
“ternary,” used in said extract’ 

A. Bodies which are composed of three simple elements are 
called “ternary” by the chemists; ternary acid is an acid composed 
of three simple elements; it is the same of a ternary base. 

Q. 39. What are the three simple elements of stearine, margarine, 
ete. ? 

A. Carbon, hydrogen, and oxygen. 

(). 40. Look at the paper now produced and marked Exhibit No. 
S, and say whether it Is one of such extracts translated by vou from 
German, 


A. It is. 
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Q. 42. What is opiammon ? 

A. I have never seen it and know nothing about it, except it is 
produced from opium, and except what is stated in said extract. 

Q. 43. Look at the paper now produced and marked Exhibit No. 
9, and say whether it 1s one of said extracts made by you and trans- 
lated from the French. 

A. It is. 

Q. 44. Look at the paper now produced and marked Exhibit No. 
10, and say whether it is one of said extracts made by you and trans- 
lated from the German. 

A. It is. 

Q. 45. What is margaric acid? 

A. It is one of the fatty acids used for making candles; it is made 
either from tallow, lard, olive oil, or other fats. 

(). 46. Has the glycerine been removed from the fat when it be- 
comes margaric acid? 

A. It has necessarily so. 

Q. 47. What is meant by the expression contained in said extract, 
“acryl combinations?” 

A. Products arising from the destruction of the glycerine, or com- 
binations, of which acrolein, the body resulting from such destruc- 
tions, forms a part. 

Q. 48. What is pyrolaic or sebacic acid? 

‘A. They both mean the same. I never saw the word pyrolaic 
acid before. It is an an acid resulting from the decomposition or 
distillation of oleic acid, which is one of the fatty acids contained 
in tallow. 

Q. 49. What are glycerides? 

A. Neutral fatty bodies which have glycerine, or, more strictly 
speaking, the oxide of glycerile, as their a 

Q. 50. What is meant by the expression “strong bases,” as con- 
tained in said extract? , 

A. Soda, potash, and lime. 

Q. 51. Look at the paper now produced and marked Exhibit No. 
11, and say whether it is one of such extracts translated by you from 
the French? 

A. It is. 

Q. 52. What is the import of the expression “the combinations of 

the lipylic oxide,” contained in said extract? 
162 A. In plain English, it means neutral fats, such as tallow 
or lard. 

Q. 53. What is the meaning of the word “ halides?” 

A. It means a peculiar class of neutral bodies which have been so 
named by this particular chemist, whose bases, when they are de- 
composed, are transformed into a body different from that in the 
halides themselves. 

Q. 54. Look at this paper now produced, and marked Exhibit No. 
12, and say whether it is one of such extracts translated by vou from 
the French. 

A. It is. 
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Q. 55. What is the meaning of the terms“ pyrophosphates,” “ me- 
tophosphates,” and “ cyanides,” contained in said extract ? 

A. The phosphates are salts formed by the combination of phos- 
phoric acid in its three different conditions with any base. The 
“ cyanides ” are bodies of which cyanogen forms a part. 

Q). 56. What is meant by the expression “ organic bases,” as used 
in said extract ? 

A. They are a peculiar class of bodies, sometimes called vegetable 
alkalies. I believe they are found in many plants. 

Q. 57. Look at the paper now produced, and marked Exhibit No. 
13, and say whether it is one of such extracts translated by you from 
the French. 

A. It is. 

Q. 58. Look at the paper now produced, and marked Exhibit No. 
14, and say whether it is one of such extracts made by you and 
translated from the German. 

A. It is. 

Q. 59. Look at the paper now produced, and marked Exhibit 15, 
and say whether it is a correct extract from the specification of the 
patent of Nicholas IT. Manicler, granted in England, 1826. 

A. I have compared it with the copy of the specification and found 
it correct. 

QY. 60. You mean the printed specification, which is now before 
you? (A printed specification shown to witness, being the English 
official publication.) 


A. I do. 


(Mr. Harding admits that the printed publication shown to the 
Witness Is a true copy of the specification of the English patent 
granted to Manicler in 1826, and it is agreed that either party may 
refer to the whole or any part of this English printed specification at 
any time during the progress or argument of the case.) 


Adjourned to January 15th, at 11 o'clock. 


JANUARY 15, 1S6O4. 
Present: Mr. Goddard, counsel for defendant, and Mr. Haraing, 
counsel for complainant. 


Q. 61. Look at the paper now produced, and marked Exhibit No. 
16, and say whther it is one of such extracts made by you and trans- 
lated from the French. 


(Mr. Harding objects to this exhibit as a publication subsequent 
to date of plaintiffs patent, and inadmissible, and requests the pro- 
duetion on the trial of the book.) 

A. It is. 

(). 62. What is the meaning of the word “ monoleine,” also of the 
word “trioleine,” and of the word “oleine,” as found in said ex- 

tracts ? 
163 A. Monolvine means a neutral fatty body produced by the 
combination of one equivalent of oleic acid with one equiva- 
lent of glycerine. Trioleine means a neutral fatty body produced 
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by the combination of three equivalents of oleic acid with one of 
glycerine. This substance is what is known as oleine in chemistry. 
In common English oleine means the oily part of tallow, lard, ete. 

Q. 68. What is meant by the expression “neutral oleine” in said 
extract ? 

A. It means the oily part of tallow or lard after it has been puri- 
fied, in contradistinction to the oleine obtained by this chemist 
artificially. 

Q). 64. What is the meaning of the word “dibutyrine,” as used in 
said extract ? 

A. A neutral fatty body resulting from the combination of two 
equivalents of butyric acid, one of the fatty acids with one equiva- 
lent of glycerine. 

Q. 65. Look at the paper now shown you, marked Exhibit No717, 
and say whether it is one of said extracts and translated by you from 
the French. 

A. It is. 


(Mr. Harding makes the same objection to this exhibit as to the 
last.) 


(). 66. Look at the paper now shown you, marked Exhibit No. 18, 
and say whether it is one of said extracts made by you and trans- 
lated from the French. 

A. It ts. 


(Mr. Harding objects to this exhibit on account of the incomplete- 
ness of the extract, and called for the production of the remaining 
portions. It is especially incomplete in omitting the following pas- 
sage, marked Complainant’s Exhibit A A. 

Counsel for defendant consents that A A be here made a part of the 
evidence in connection with Exhibit No. 18. 

Mr. Harding withdraws his call for the production of the origi- 
nal.) ; 

(). 67. Look at the paper now produced, marked Exhibit No. 19, 
and say whether it is one of said extraets made by you and trans- 
lated from the French. 


(Mr. Harding objects to this extract as incomplete, and will cali 
for the production of the original unless the following additional 
passages, marked B B and C ©, be added.) 

A. It is. 

(). 68. What is the meaning of the word “ bibasic,” as used in said 
extract, and of the word “anhydrous?” 

A. An acid is called bibasie when two of its equivalents will com- 
bine with one equivalent of base to form a neutral body. The word 
“anhydrous” is applied to bodies which are not in combination with 
water, 

(Counsel for the defendant consents that Exhibits B B and CC be 
made part of the evidence in connection with Exhibit No. 19.) 

(). In what sense are the words “ saponification of the stearine ” 
used in said extract ? 
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A. It means decomposition or resolution of the stearine, a neutral 
fatty body, into fatty acids and glycerine. 

Q). 70. Does it import the presence of any alkali? 

A. No, sir. It especially states that water alone is present to 
decompose it. 

(Mr. Harding gives notice that the plaintiff’s counsel will contest 
the awecuracy of the translation of a certain portion of said exhibit, 
in the following words: “In conelusion, the said saponification of 

the stearine, upon supposing that it can be effected by the 
l64 0 simple action of the water, should be expressed by the fol- 

lowing equation, in Which ST represents one equivalent of 
anhydrous stearte acid, C& TIS OF, and GL one equivalent of glycer- 
ine: also anhydrous C8 HY OF;” and insists that it should be ren- 
dered as follows: “In conclusion, the saponitication of the stearine, 
on the supposition that it could be effected by the one simple action 
of water, should be expressed by the following equation.”) 


(). 71. Give the French expression which you have translated, 
“supposing that it can be effected,” in Exhibit No. 19. 

A. En supposant qu’elle put s’effectuer. 

(). 72. Look at the paper now shown you, and marked Exhibit 
No. 20, and say whether it is one of said extracts made by you and 
translated from the French. 

A. It is. 

Q. 75. What is the meaning of the expression which you have 
translated, “is destroyed into several products,” particulariy the 
word “ destroyed ?” 

A. It means that the glycerine is destroyed to form other bodies 
Which havea different smell and taste from the original glycerine. 

(). 74. Is the glycerine actually destroyed, or is it changed into 
other bodies ”? 

A. It is destroyed as glycerine, and, of course, this presupposes 
that it has been chemically changed into other bodies. These pro- 
duets differ as far as any can from the original glycerine. 

Q. 75. Will you give the French expression which you have so 
translated 

A. Se detruit en plusieurs produits. 

(Mr. Harding withdraws his eall for the production of the original 
books from which the extracts have been made, reserving the right 
to refer to said originals on the examination of any of the witnesses, 
or at the hearing. 

Mr. Harding also requests the continuation of the extract, Exhibit 
No. 2, bevond the words, “which are margarie¢ acid.”) 


Q. 76. What is the chemical action of water or of steam on fats in 
decomposing them ? 

A. Neutral fats are composed of an acid or acids, and a base—g_ y- 
eerine; this acid, or acids, change their base, glycerine, or more 
strictly speaking, oxide of glycerile, for the water or its elements— 
the water here plays the part of a base; the water also combines 
with the oxide of glycerile to form common glycerine, or, chemically 
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speaking, the hydrated oxide of glycerile ; in the latter case it plays: 
the part of an acid tothe base; it has long been known to chemists 
that water could act either as a base for acids or as an acid for the 
bases ; it plays both these roles at the same time in the decom posi- 
tion of fats by water, steam, or even by the hydrates of the alkalies. 

Q. 77. Will you state in common language, without the chemical 
particulars, the effect of water or steam in decomposing fats and the 
result ? 

A. If we take a neutral fatty body and submit it to the action of 
water or steam, the water or steam, or their elements, combine with 
that neutral fatty body, and change it into two distinct bodies, the 
glycerine and one or more fatty acids, 

Q. 7S. Is there any difference in the action of highly heated water 
and of steam on fats in decomposing them ? 

A. None whatever. 

Q. 79. How is the decomposition of fats by water or steam modi- 

tied or affected by the degree of heat? 
165 ‘A. The decomposition will be slow at the ordinary tem- 
perature, and increases in exact proportion or ratio to the 
increase of heat. 

Q. 80. Is the product or result the same, whether the decom posi- 
tion be slow or rapid? 

A. It is the same up to a certain point—I mean up toa very high 
degree of heat. What I mean by a very high degree of heat is the 
heat at which fats boil, which boiling necessarily decomposes them, 
and it is at this boiling beat of fats that some or all of the glycerine 
will be destroyed or changed into other products. 

(J. 81. Is there any difference in results in the decomposition of 
fats by water or by steam, whether they are decomposed in a close 
vessel or are distilled in an open vessel ? 

A. The result is the same—that is, if the temperature of both is 
the same. I refer to the fats in the two different vessels. 

Q. $82. What is meant by the word distillation of fats when it is 
done with water or steam ? 


(Objected to unless the place where the words “distillation of fats 
with water ”—I mean water as contradistinguished from steam—is 
pointed out or referred to.) 


A. It means that the fats go over in the form of vapor together 
with the vapor of water. But this distillation of fats is not simply 
a physical change, like that in the distillation of water, but is a 
chemical change, because the fats must already have been decom- 
posed or changed into fatty acids whose vapors distil- over, and not 
those of the original neutral fat, because neutral fats cannot be dis- 
tilled without decomposition. 

Q. 83. What must the fats have been decomposed by? 

A. By water and heat. The heat has the effect of increasing the 
affinity of the water or its elements for the two bodies of which neu- 
tral fats are composed 

Q. 84. What becomes of the glycerine? 

A. I don’t understand that question. 
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(). 85. I mean, in the distillation of fats with water or steam, what 
becomes of the glycerine? 

A. It is dissolved in the water, provided the temperature be not 
too high, because then it would be wholly or partially destroyed. 

Q. 86. Can glycerine be produced from fats without water or 
moisture ? 

A. No, sir. The glycerine, as present in the fat in combination 
with a fatty acid, is anhydrous, and it can only be changed into the 
glycerine as we obtain it by taking up water or its elements. 

(). 87. Have you read the specification of the patent granted to 
the complainant on the 3d of October, 1854, for improvement in 
processes for purifying fatty bodies ? 

A. I have read a certified copy of it. 

(). SS. Will you state whether the digester deseribed in Exhibit 
No. 11 would be a convenieut vessel for the treatment of fats as de- 
scribed in said specification, in the fourth paragraph of the specifica- 
tion? 

A. Yes,sir; provided the digester be made strong enough to resist 
the immense pressure to which it would be subjected by using it for 
the purpose described in the specification of the patent. 

(). 59. What do vou understand to be the nature of the pressure 
which is mentioned in said specification and claimed as a part of the 
invention ? 

A. The pressure results from the expansion of the materials in the 

vessel by heat. 
166 (). 90. Will pressure as an agent produced by hydraulic 
power, or any other.power on fats without heat, in a close ves- 
sels or otherwise, decom pose or begin to decompose lats ” 

A. No, sir; never. 

Q. 91. In the method deseribed in’ Mr. Tilghman’s specitication, 
What effeet has pressure In decom posing the fats ? 

A. No etleet whatever. 

(). 92. What is the pressure there mentioned the result of? 

A. Result of heat, which expands the materials in the vessel. 

Q). 95. Does said specification also refer to pressure or force as ex- 
erted by a force-pump ? 
A. One part of it does, 


Q). SM. [ft the vessel deseribed in said fourth paragraph is full of 


fats and water in the proportions mentioned in the specitication, and 
is subjected to a high degree of heat, is there any motion. of the con- 
tents of the vessel or agitation ” 

A. No, sir. 

Q.95. When the fats have been foreed into the tube described 
In the apparatus spectilly mentioned in said: specitication, and the 
action of the foree-punip ceases, Is there any movement or agita- 
tion in the mixture of fat and water contained in the tube while 
it Is undergoing the Process of decom position as described in said 
specification ? 

A. The heat of the fat and the water being equal the fat will rise 
to the upper part of the tubes and there remain. There is ue 
other movement but that—the separation of the fat from the water. 
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! Q. 96. In the vessel referred to in the fourth paragraph, would 
the fat rise toward the top by reason of its specific gravity ? 
} A. It would if vou turn it upside down—that is, when you have 


it filled the fat will be above the water; and, if you reverse the ves- 
sel, the fat will naturally rise above the water again. 

(Q). 97. Would a vessel exposed to a pressure of two thousand 
) pounds per square inch, filled with hot fat and water, be a safe ves- 
sel in a process of manufacture for the operatives ? 

A. It would not. 


(2. 98. What would be the danger ? 
A. The danger would be from the bursting of the vessel. I have 


had sufficient experience of that effect. 

Q. 99. Do you mean an experience of a vessel exposed to a press- 
t ure of two thousand pounds to the square inch, or to what press- 
- ure? 
- A. No; not to that high pressure, but I have had one vessel burst 
which was calculated to stand a working “agmnpes of one hundred 


t und eighty pounds to the square inch under a pressure of but one 
r hundred and twenty pounds. 
(). 100. Is the danger you have spoken of great vor small? Is it 

e easily guarded against or not? 
t A. The danger is very great at that verv high pressure when we 

wish to work in a practical manner, but it can be sufficiently 
t : vuarded against when only experimenting. 

) (). 101. How in experimenting? 

c ‘ A. By using vessels with very small apertures and very strong 
<- : sides. This admits of operating upon but small quantities. 


(). 102. What is the advantage gained in Mr. Tilghman’s method 
bv the vessel being full ? 
” A. None whatever, that I can see. I have found it detrimental. 
By detrimental I do not refer to Mr. Tilghman’s method. 
Q. 103. What do you refer to? 


67 A. Imean the method employed in the factory é6f which I 
| am superintendent. 
.- Q). 104. How did you find it detrimental there? 


A. It retarded the progress of the decomposition of the fat and 
prolonged it to an indefinite time. 


of e (). 105. Does it increase the pressure ? 
id A. It does, from the fact of the vessel being entirely full. 
it : (). 106. What is the pressure of the atmosphere ? 


A. Ordinarily, fifteen pounds to the square inch. 
(). 107. Have vou tried an experiment of producing fat acids and 


«ll : elycerine from fatty bodies by the action of water at a high temper- 
1 ' ature and pressure, as described in Mr. Tilghman’s said specifica- 
ae tion? And, if so, state the particulars of the experiment and the 
le ) result. 
ic] ; A. Lhave. I took more than one-third water and the balance of 
3 fat to fill the vessel and submitted it to the temperature of the 
=e § melting pointof lead tor ten minutes,and I also submitted the same 
wo vessel under the seme conditions to the temperature of the melting 


point of lead for five minutes. The vessel was then cooled down to 
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below the boiling point of water and the contents taken out, and the 
following result found: The fat had been decomposed into fat acids, 
glycerine, and acroleine, resulting from the destruction or decom po- 
sition of part of the giycerine. This was in the first experiment of 
ten minutes’ duration. In the second experiment of five minutes’ 
duration the fat was not all decomposed, but there was, in addition 
to the prodnets mentioned as the result of the first experiment, also 
neutral or undecomposed fat present. 

Q. 108. State whether acroleine was produced in this second ex- 
periment. 

A. It was produced. 

(). 109. What is the effect of the production of acroleine in this 
process on the value of the process and the value of the products ? 

A. It lessens the value of the process. It deteriorates the quality 
of the products, and consequently lessens their value. 

(). 110. To what extent does it lessens the value of products ? 

A. From one and a half to two cents per pound of the original fat 
used. 

(). 111. What effect has it on the value of the glycerine ? 

A. It renders it entirely worthless or unsalable. 

(). 112. Could it, then, if this experiment is correct, be used for 
the manufacturing of fat acids and glycerine from fatty bodies to 
any advantage? I refer to the process. 

A. No, sir; 1t could not. 

(J. 115. State more particularly the experiments referred to, the 
size of the vessel, how the heat was applied, ete. 

A. At first | had a vessel made of composition metal, which had 
an inside diameter of about one and a half inches, and was about 
eight inches long. The sides were about three-fourths of an inch 
thiek. I performed some experiments with this vessel by placing 
therein water and fat in the proportion of more than one-third and 
less than one-half of water of the capacity of the vessel, and the bal- 
ance of the vessel was filled with fat. The vessel was then placed 
into melted lead and retained there for ten minutes in two of the 
experiments; In another one during five minutes, at the end of 
which time it was taken out and cooled down, and the results exam- 

ined. In the first two experiments, which [ have now men- 
16S) tioned, the results produced were fat acids, glycerine, and 

acroleine. In the one of five minutes’ duration the products 
were fat acids, glycerine, acroleine, and also some of the original 
fat which remained undecomposed. The vessel was closed, so as to 
prevent the conversion of the water into steam, because I followed 
the specification of Mr. Tilghman’s patent. I then procured another 
vessel made of iron, because I did not trust to the strength or safety 
of the first vessel, which was made of composition. This iron ves- 
sel had an inside diameter of about one-half of an inch, and the 
sides were about tive-eighths of an inch thick. It was about eight 
inches long on the outside. I performed two experiments in this 
vessel, under the same conditions as the first experiment; that is, I 
filled it with over one-third of water and the balance of it with fat, 
and subjected the contents, when the vessel was closed, to the tem- 
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perature of melting lead for ten minutes in each case. The result 
of the experiments was the production of fat acids, glycerine, and 
acroleine. Of course the products obtained upon using the vessel 
for the first time were blackened by some of the iron. 

Q. 114. How was the heat applied in these last experiments ? 

A. In the same way as in the former experiments—by placing 
the vessel containing the fat and water into melted lead. This way 
of heating the vessel was preferred because it admitted of applying 
a uniform temperature. 


Adjourned to January 16th, at 12 m. 
JANUARY 16, 1864. 
Present: Mr. Goddard, counsel for defendant, and plaintiff, in 
person. 


Examination of witness, Josern T. VerpIN, continued. 


Q. 115. What kind of fat did you use in these experiments ? 

A. It was principally tallow. There was some little lard mixed 
with it. , 

Q. 116. Was the tallow and lard melted when put in ? 

A. It was; and the water was also hot. 

Q. 117. Are the fat and water heated in the plaintiff’s method 
before being put in? 

A. They were, as I understand the specification. 

Q. 118. What is the inner diameter of the pipes described in the 
complainant’s specification which contain the mixture ? 

A. The inner diameter is about half an inch and the outer diame- 
ter about one inch. 

Q. 119. Do you know of any reason why these experiments are 
not a test of the method described in the complainant’s specifica- 
tion ? 

A. To which experiments do you refer ? 

(). 120. I refer to the experiments which you have just described 
in your preceding answers. 

A. They are as fair a test as | can conceive of, and I know of no 
reason why they should not be so. 

Q. 121. Have you tried an experiment by filling a vessel full of 
fat and water and heating it so as to produce the degree of pressure 
used in the manufactory of the defendant in his process? If so, 
describe it, and state the particulars and the result. 

A. I have filled a vessel with fat and water, in the proportions 
mentioned in Mz. Tilghman’s patent, and applied heat to the vessel, 
so as to produce the same pressure as indicated by the pressure- 
gauge, which was at the same time applied in the course of our reg- 

ular operation for decomposing fats. I kept the vessel under 
169 the same pressure for about twelve hours. After withdraw- 

ing the contents I found the fat entirely unchanged. The 
same kind of fat which at the same time had been subjected to the 
same pressure in our regular boilers for about eight hours was en- 
tirely decomposed. In both operations water was present, but in 
the first there was no circulation, and in the second there was. Tliis 
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shows that the circulation of the water threugh the fat, produced 
by any means whatever, is of the first importance in decomposing 
fat for manufacturing purposes. 

(). 122. How large was the vessel you used for this experiment ? 

A. It had an inside diameter of about one and a half inches, and 
was about thirteen inches long. 

(). 125. Was the vessel full? 

A. Yes, sir. 

(. 124. How was the pressure created ? 

A. By the application of heat to the vessel. 

(). 125. What is the degree of pressure thus created which the de- 
fendant uses in his manufacture ? 

A. About one hundred and eighty pounds to the square inch. 

Q. 126. How was the pressure indicated on the pressure-gauge 
used by you in this experiment? 

A. It was indicated both by atmospheres and pounds; when the 
hand of the gauge indicated twelve atmospheres it also indicated one 
hundred and eighty pounds. 

(). 127. Does the defendant work under a patent? 

A. He works under a patent granted to Wright & Fouche, dated 
the 25th January, 1859. 


(Counsel for defendant offers in evidence letters patent granted by 
the United States to Robert Alfred Wright and Louis Jules Fouche, 
of Paris, for improvements in process for decomposing fats, dated 
January 25th, 1879.) 


Q. 128. Will you deseribe in plain terms as you can the process of 
decomposing fats for the manufacture of candles in the manufactory 
of the defendant ? 

A. We use an apparatus consisting of two boilers connected by 
two pipes, one of which connects the top of the lower boiler with tae 
upper portion of the upper boiler; the second pipe connects the 
bottom of the upper boiler with the lower part of the lower boiler, 
running through the top of the latter. We fill the lower boiler and 
a small portion of the upper boiler with hot water; then we fill the 
remaining portion of the upper- boiler to within about two feet of 
the top of it with hot fat; fire is then applied to the lower boiler, 
containing the water, and which is set in a furnace; the water be- 
coming heated, and therefore materially lighter, rises through the 
first-mentioned pipe, together with steam, to above the surface of the 
fat in the upper boiler; then it descends through the fat, together 
with the water formed by the condensation of the steam, and, arriv- 
ing at the bottom of the upper boiler, it is conducted by the second 
pipe which I have mentioned to the lower part of the lower boiler. 
This operation is thus carried on continually, and without any out- 
side mechanical means, until the fat is entirely decomposed, which 
is very readily ascertained by drawing samples through sample 
cocks with which the upper boiler is provided. In working this ap- 
paratus the pressure is run up to about twelve atmospheres, and 
there maintained tor the space of about eight hours, which generally 
suftices to decompose the whole of the fat. Of course, the time will 
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vary a little with the different kinds of fats, but nothing retards it 
more than getting the upper boiler too full. 

170 Q. 120. Why does the getting the boiler too full retard the 
operation ” 

A. Because it prevents the circulation, which, as I have before 
stated, is of the first importance in the practical operation of decom- 
posing fats by water. If the upper vessel was entirely full, you 
would have the same result at the same pressure as that which I 
have mentioned in my last experiment—that is, the fat would remain 
unchanged, not only after keeping it under that pressure during 
twelve hours, but also after retaining it under a higher pressure for 
the space of twenty-four hours: it would still be practically un- 
changed. 

Q. 150. As the water ascends through the tube into the other por- 
tion of the upper boiler, is there or not any conversion of the water 
Into steam ? 

A. There must be, and it ascends, as I have before stated, together 
with the water. | 

QQ. 151. What is the degree of heat to which the water in the lower 
boiler is subjected, or rather to which it is raised ? 

A. About 374 degrees, Fahrenheit’s seale. 

(). 132. Is it at the same degree when acting upon the fats ? 

A. It is when it first comes in contact with the fats, and it may 
lose a little while operating upon them. 

(Q). 133. Is there any circulation of the mixture while undergoing 
decomposition in the method, apparatus, or process described in the 
complainant's specification ? 

A. There is none that I can conceive of in the operation when 
performed as described in paragraph four of said specification. In 
the second method of operating, which is afterwards deseribed, the 
pump, of course, forces the fat and water into one end of the appa- 
ratus through it and out of it at the other end. 

Q. 134. When the coil of pipes is filled and the pump ceases to 
act, is there then any circulation in the pipe until the pump forces 
fresh mixture into the pipes ? 

A. None whatever? 

(). 155. Look at the model now shown you, and marked Exhibit 
21, and say whether or not it is a correct model of the apparatus 
used by the defendant in hts manufactory for decomposing fats. 

A. It is. 

(). 136. What is the business of che defendant in which this appa- 
ratus is used ? 

A. It is used for decomposing the fats. His business is manu- 
facturing fat acids, candles, and glycerine. 

Q. 187. Do you know of any manufactory in the United States in 
which the process as described in complainant’s patent is used ? 

A. I do not. 


(The witness here desires to state that he thinks that the transla- 
tion “could be” is a more proper translation than “can be” of the 
word “put,” in Exhibit No. 19. 
21—Ss83 
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X 149. How many pounds of lime were used to one hundred 
pounds of fat? 

A. About fourteen pounds of lime. 

X 150. How many pounds of sulphuric acid were subsequently 
used to the same quantity of fat’ 

A. About two pounds of acid used to every pound of lime. 

X 151. And what was the cost of said acids per pound ? 

A. I think, just previous to our discontinuing this use of acid, it 
was about one and seven-eighths per pound. 

X 152. What was the density of the solution of glycerine ob- 
tained by this process, and what use was made of it? 

A. The density of the solution was about one-half to one degree 
on Beaume’s hydrometer, and the same use was made as we make 
of it now. It was sometimes thrown away and sometimes evapo- 
rated ‘down. 

X 153. What vield of mixed fat acids did you calculate to be 
practically obtained by this process? 

A. About ninety-five per cent. 

X 154. Did you ascertain by chemical analyses what quantity of 
fat acids were contained in the sulphurite of lime, residue of said 
process f 

A. I did not ascertain it by chemical analyses, but the quantity was, 
practically speaking, not very great !n our factory, because we took 
extra precautions to have it washed out. 

X 155. What do you estimate the expense of labor and 
173 ~— fuel in converting a thousand pounds of fat into fat acids and 
glycerine by this old process ? 

A. I have not made any estimate. —. 

X 156. How does it compare in these items with the process you 
now use % 

A. The expense is greater. 

X 157. Was this lime process the one in general use in such fae- 
tory at that time ? 

A. It was not the only one in general use. They also used the 
distilling process, but I think this was the one most used. 

X 158. Was it used by all those manufacturers that did not dis- 
till? 

A. Not the process as we used it; there were some manufacturers 
who used a great deal less lime that we did. 

XN 159. Did such manufacturers work In open retorts, as you did, 
or in close boilers, under pressure ? 

A. Both modes of operation were in use at the time of our adopt- 
ing Wright & Fouche’s patent, and also long before time. 

X 160. In your present process what quantity of fat and of water 
are placed in each apparatus and what is the density of the solution 
of giveerine obtained ? 

A. We use a quantity of water equal to two-thirds of the bulk of 
fat. The solution of the glycerine is from three to four degrees of 
Beaume’s hydrometer. We use about eight hundred pounds of 
water and from eleven to twelve hundred younds of fat in each ap- 
paratus. 


{* 
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X 161. How many charges per day were decomposed in each ap- 
paratus, and how many such vessels had you in use prior to the 
burning of the factory and how many now ? 

A. We perform about twelve operations per week in one appa- 
ratus; we had four in operation just previously to the five, but not all 
the time; we have four in operation now. 

X 162. What was the cost of each apparatus ? 

A. The first we got cost about from seventeen to eighteen hun- 
dred dollars apiece; the ones we have now in operation cost more, 
but how much I do not know. 

X 163. How many pounds of fat acid do you now obtain by the 
new process from one hundred pounds of fat ? 

A. About ninety-five per cent. 

X 164. Please state whether you have operated at less than one 
hundred and eighty pounds, and, if so, what tiie was required at 
each of such lower pressures. 

A. I have experimented at lower pressures, or, more strictly speak- 
ing, at lower temperatures, and have found the length of time in- 
creased in proportion to the decrease of temperature. 

X 165. Can you tell how long it requires at one hundred and fifty 
pounds pressure ? 

A. That depends upon the fat which was used; it would take 
from about nine to ten hours at that pressure; that is, the fat should 
be subjected to that pressure and the corresponding temperature, 
Which is obtained in our apparatus. 

X 166. Do you know, by actual trial, how long it would take in 
your apparatus to decompose fat at fifty pounds pressure ? 

A. I do not. 

X 167. Do you know how long it takes at fifteen pounds ? 

A. About one hundred and twenty hours. 
174 -X 168. Please state wherein the oleic acid produced in the 
manufacture of stearic acid differs in its proportions and uses 
from the oleine produced by pressing neutral fats, such ‘as lard, for 
Instance. 

A. It differs from it in being an acid; both can be used for mak- 
Inge soap. 

X 169. Can both be used for burning in lamps ? 

A. Ihave seen oleic acids which could have been burnt in a 
lamp; they could both be burned in lamps; the red oil which we 
obtain in the manufacture of stearic acid cannot be used in burning 
In lamps. 

X 170. Can oleic acid be advantageously used as lard oil is for 
lubricating machinéry ; and, if not, why not? 

A. It cannot, because it is an acid, and would corrode the ma- 
chinery. 

X 171. Please state whether tallow, suitable for making good white 
tullow candles, could still produce white dry candles after its con- 
version into fat acids, and without undergoing pressure. 

A. It would not. 

X 172. Please state whether neutral fats would be decomposed 
into fat acids and glycerine by mixing them while melted with 
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spirits of turpentine, and, after cooling, subjecting the mass to cold 
and hot pressing. 

A. I think not. 

X 173. Have you any doubt whatever on this subject; and, if so, 
what chemical reasons have you for supposing that such might pos- 
siblv be the case ? 

A. I have no chemical reasons for supposing that such might be 
the case; but, as I have not tried the experiment, I cannot specific- 
ally state that such would not be the case. 

X 174. Are you or are you not aware that such a process was 
practically employed on a large scale in the West for the manufac- 
ture of stearine candles from lard ? 

A. I know that it was employed, but on how large a scale I can- 
not state. 

X 175. Please state under what professor did you pursue the study 
of chemistry, where, and for how long a time. 

A. I have attended lectures and experiments upon chemistry at 
the Free Academy of this city, under Professor Wolcott Gibbs, for 
about one year, and later I have attended lectures and experiments 
and recitations upon the same subject at the Cooper Union, under 
Professor Stone; but the chemical knowledge [ possess upon the 
subjectvof fats is not derived from these sources. 

X 176. Have you ever been a chemical student, working in the 
laboratory of anv known teacher of the science? 

A. No, sir; my laboratory has been the factory. 

X 177. Is there any chemist of reputation to whom you can refer 
as indorsing the completeness of your chemical acquirements ? 

A. I have never tried to get any recommendation from chemists, 
but I will see whether | cannot get such reference. 

X 178. Have you ever been appealed to as a chemical authority 
in any disputed question in chemistry before the present occasion ; 
and, if so, by whom ? 

A. I have never-put myself forward as a chemical anthority, but 
have, of course, been asked questions by other manufacturers in 
their conversations. 

X 179. I mean have you ever been called upon formally, as a 
chemical expert, to give opinions on chemical questions, as you 
have been in the present case, In which your employer is con- 

cerned? 
175 A. [have never testified upon any question before this pres- 
ent trial. 

X 180. Please state whether the exhibits in this case, which were 
copied or translated by you, were all originally found by yourself, in 
the course of your chemical reading, or whether they have been 
communicated to vou by other parties; and, if so, by whom ? 

A. They were all originally found by myself. 

X 181. Please state what is your inference from Exhibit 1 as atfect- 
Ing the present question ? 

A. I infer, from what is stated upon page twenty-two, that air and 
a vapor of water would commence the formation of fat acids from 
ols; | infer, from what is stated on page twenty-three, that, as iime 
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will not combine with the fats, it is necessary that water should so 
change the fats as to enable them to combine with it, which change 
would necessarily consist in making fat a-ids ; that is my inference. 

X 182. In both these cases do you infer that water produces free 
fat acids, which are alone the subject of the present suit ? 

A. I do infer that water produces such free fat acids, but, of course, 
they cannot remain free in the case mentioned in page twenty-three, 
because there isa base present with which they combine ; I also have 
authority for inferring so, as stated by Thenard, Exhibit 2. 

X 183. Who is the author of that paper and what is his reputa- 
tion as a chemist ? 

A. I think Mr. Colin is the author of that paper ; I know nothing 
of his reputation, except that his name appears in that book. 

X 184. Please examine the paper by J. Pelouze, now produced, and 
state whether it does not show the foundation of Mr. Colin’s theory 
to be false, inasmuch as lime is therein shown to combine readily 
with oil without mediation of any water whatever. 3 

A. The paper referred to does not prove that there was no water 
or its elements present; I will explain: Theauthor mentions a loss 
of about two per cent. of the fat, which loss he attributes to the loss 
of some of the glycerine ; one atom of glycerine decomposed at that 
heat, or about that heat, will produce, according to chemical author- 
ities, one atom of acroleine and four atoms of water. 


(Defendant’s counsel requires that, if said extract from Pelouze is 
to be regarded as evidence, the extract should be made, showing the 
date, and made an exhibit of. 

The complainant’s counsel puts in evidence, as an exhibit, the ex- 
tract referred to.) 


Adjourned to January 26th, at 10 a. m. 


JANUARY 267TH, 1864. 
Present, counsel for the respective parties. 


The witness wishes to add to his last answer, and says: 


The comparison of this present exhibit of the plaintiff with Ex- 
hibit 2 of the defendant is not legitimate, because the circumstances 
and conditions under which both operations are performed are so 
widely different. In the first case the temperature of boiling water 
was used, and the second case the boiling point of fat is used, which 
is from four hundred and eighty-three degrees Fahrenheit to about 
six hundred and twelve degrees ; it varies according to the different 
fats. 

X 185. You have asserted the production of a large quantity of 
acroleine in this experiment of Pelouze, which would cause, as you 

have previously stated, an intensely irritating and offensive 
176 odor; does or does not that paper mention the existence or 
non-existence of such product ? 

A. The author neither says that “ acroleine ” is or is not produced, 
but he does mention that, when operating with a considerable 
quantity of the mixture, it becomes difficult, even by removing the 
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mass from the fire when the thermometer marks four hundred and 
cighty-two degrees to five hundred degrees Falirenheit, to prevent 
the action from becoming violent, and the decomposition acquires 
the character of an ordinary destruction by fire. I have heated 
glycerine in a vessel to a high heat, and found acroleine produced, 

X 186. Does not the author in that paper state that the odor given 
off is that of burnt sugar, and would not the production of the quan- 
tity of acroicine you have asserted prevent the perception of any 
odor but its own, which is an entirely different one? 

A. It does mention the odor of burnt sugar as being given off: 
but whether the perception of that odor would be prevented by the 
acroleine T cannot say. 

X 187. You have stated, in answer to cross-question 182, that vou 
infer that water in contact with fats produces free fat acids, but that 
they cannot remain free because there is a base present with which 
they combine. If such base were absent, would the said free fat 
acids be produced, and what proof have you, if so, of their produe- 
tion under the circumstances referred to? 

If the base was absent there would be such a formation of free 
fat acids—miy proof is experiments made by myself. T have twice 
witnessed the entire conversion of neutral fats into free fat acids and 
glycerine by simply boiling them together with water in an open 
vessel. Such is the vessel, | suppose, that exhibit T refers to. 

X 188. Please state why, as such production of free fat acids is the 
object of the manufacture you are engaged in, vou have not pro- 
duced them practically in this way, rather than resort, as you have 
testified you have done, to more laborious and expensive methods 
for their manufacture. 

A. Because of the longer time it requires to produce the result in 
this manner. 

XN IS. State how long a time it requires to convert ordinary tal- 
low entirely into fat acids by boiling it with water in an open vessel 
in the Way Vou have described. 

A. About three hundred hours. 

XN 190. Please state where the views expressed by vou In answer 
to question 7¢, as to the effect of water or steam in decomposing fats, 
are to be found expressed In any printed document prior to the 
ninth of January, 1854? 

A. Part of my answer is based upon Exhibit 2, and other authori- 
ties which I have not at hand now, but will endeavor to get. It is 
aiso partially based upon Exhibit 14, where it is stated that the 
vapor of water of a higher temperature and the water itself have the 
same effect; and also I ean see no chemical reason whi the va- 
ports of water should have a different effect from that of the water 
itself; the temperature being equal, they are both of the same chem- 
ical constitution. 

X 191. Question repeated. 

A. I refer to Exhibit 2, in the following words: “The fatty body, 
by the reaction of its elements, and by the fixation of the principles 
of a small quantity of water, is then transformed, as we have pre- 
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viously shown, according to the experiments of Mr. Chevreul, 
177 ~—s into glycerine and into various acids, which are margarie 

acid and oleine, and when operating upon the vegetable oils ; 
these same acids and the stearic acid when the operation is performed 
upon the fats of mutton, of beef, of pork.” I also refer to Exhibit 
No. 3, where I find it stated, “According to this, and by taking the 
stearine for example, the theory of saponification is easily estab- 
lished, we have, in fact;” and to the residue of the exhibit. I also 
refer to those parts of Exhibit 4 which state, “upon submitting palm 
oil, at the temperature of ebullition, to a current of divided vapor 
of water there is a distillation of the developed fatty acid; then, 
when the temperature has been carried to three hundred and thirty 
degrees, the distillation can be continued by a current of the vapor 
of water, even at an inferior temperature, as we have explained it, 
for the oil of tallow. “ The distillation thus eliminates all the fatty 
acids which the oil ean produce, and there remains in the still a 
blackish svrupy or vieell residue, which appears to be nothing but 
glycerine or an altered product of this substance.” I would also 
refer to the wholeof Exhibit 6. I also refer to the whole of Exhibt 
10. Lalso refer to the whole of Exhibit 11. I also refer to the 
whole of Exhibit 13. I would also refer to the following part of 
Exhibit 19: “In conclusion, the saponification of the stearine, upon 
supposing that it could be etfeeted by the simple action of the water, 
should be expressed by the following equation, in which ST repre- 
sents one equivalent of anhydrous stearie acid, C*, H®, O°, and G', 
1] equivalent of glycerine, also anhydrous C%, H%, O*. 


ST, G' « HO =x 2 HO = ST,2 HO = G' HO 


Stearine. Hydrated Glycerine. 
Stearic acid. 


X 12. In the passage you have quoted, are the fat acids produced 
in a free state, or saturated with an alkaline? : 

A. They are only obtained in a free state in the passage from 
Exhibits Nos. 4, 6, 10, and upon page 422 of No. 11, and in Exhibit 
No. 13 

X 193. Where is it stated, prior to January 0, 1554, that .liquid 
water at a high temperature and corresponding pressure decomposes 
futs into free tat acids and solution of glycerine? 

A. It is stated in the book referred to in Exhibit 13. 

X 194. Please quote the precise words in said exhibit which state 
these facts. 

A. These liquids are susceptible of being decomposed by the alka- 
lies, by the aqueous chlorohydrie acid, and also by the ascetic acid, 
or by water into acids and glycerine. 

X 195. What are these liquids referred to in said extracts; are 
they known or used in commerce ? 

A. These or similar liquids are contained in very small quantities 
in commercial fats or oils; they are of themselves not known or 
used In commerce. 
22—8S83 
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X 196. At what temperature and corresponding pressure are they 
stated to have been decomposed by water ? 
A. They were decomposed in close tubes, but what particular press-, 
ure is not mentioned in the exhibit. 
X 197. Are not these liquids you refer to considered as only the 
impurities in common fats, and are they not subject to Paneer 
iat change 


decomposition under circumstances which do not effect ¢ 
in the mass of the fatty body in which they exist? 
A. It is the decomposition of these liquids by moisture 
178 ~— which gives the fats a rancid flavor. The same circumstances 
would, in course of time, effect the decom position of the whole of 
the fat, these liquids being the most readily decomposed. 

X 198. You have stated in answer to question 34 that the fatty 
matter referred to in Exhibit 5 were, in your opinion, stearic acid, 
although the author himself calls it stearine. State your reasons for 
this assertion. 

A. When I stated so I had not the whole of the article at hand, 
and therefore the statement is incorrect in so far as it relates to the 
word stearine, referred to in my answer to question 34. 

X 199. Did you not read the entire article before extracting from 
it Exhibit 5, and, if so, why did you make an extract which gives 
an impression contrary to that of the whole passage ? 

A. I did read said article, but it was over a year ago. T[ cannot 
see how my extract gives an impression contrary to that of the whole 
passage. 

X 200. You have stated in answer to question 33 that the fatty 
body spoken of “was changed, decomposed, and a substance differ- 
ent from what it was originally; as it was decomposed it was con- 
verted into fatty acids.” Do you mean that whenever a fat is de- 
composed it is necessarily converted into fatty acids ? 

A. I do mean that when fat is subjected to the action of water or 
moisture at the ordinary atmospheric temperature it is so converted 
into fat acids. 

X 201. Does not the very passage in question in which fat had 
been so subjected to the action of water for over one hundred years, 
and still found by the actual analysis of the author to be entirely a 
neutral fat, contradict the statement you have just made ? 

A. My answer to question 33 refers to a different passage ; it re- 
fers to a fat which had been thus subjected for only ten years. 

X 202. Question repeated. 

A. The statement which refers to the fat one hundred years of age 
dloes seem to contradict this statement of mine. 

205. Supposing neutral stearine to be meant, as stated by the 
autuor throughout the whole of this exhibit, what relevancy would 
this exhibit then have to the question in dispute? : 

A. It would only show that the water changed one kind of fat 
into another. 

X 204. Does the change of a soft neutral fat into a hard neutral 
fat have any relations to the question now disputed ? 

A. I think not. 

X 205. In Exhibit 10 does it anywhere state explicitly the pro- 
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duction of both of fatty acid and solution of glycerine form a fatty 
body by the action of superheated steam ? 

A. It does not expressly mention the glycerine. 

X 206. What proof have you that the glycerine was produced at 
all in those experiments ? 

A. In the first place, | have never converted a neutral fatty body 
containing oxide of glycerile as a-base—such as tallow and lard— 
by means of water and steam, at a temperature of three hundred 
and seventy-four degrees Fahrenheit or less, without also producing 
glycerine. The author mentions that he produces a fat acid from 
tallow, and that he finds no acroleine combinations. This shows, in 
the first place, that the oxide of glycerile, which neutralized the fat 
acid, was liberated in the presence of water or its elements, which 

liberation necessarily transforms it into glycerine. In the 
179 second place, the heat was evidently not great enough to con- 

vert the glycerine into acroleine, because the author states 
that there were no such combinations formed. I have also read of 
a process similar to Scharling’s, whereby fat acids and glycerine 
were stated to have been produced, the temperature employed being 
higher. 

X 207.: Whose process do you refer to, and what is the date of its 
introduction ? 

A. I refer to the process of G. F. Wilson. I think it was in 1855. 

X 208. In that process was not the simultaneous production of 
fat acids and solution of glycerine, by distilling fats in a current of 
superheated steam, claimed to be a new discovery ? 

A. I do not remember whether it was so claimed or not. 

X 200. Suppose the palm oil operated upon by Scharling, in Ex- 
hibit 15, to have been of the same nature as the specimen spoken of 
by Berzelius, in Exhibit 11, at the close of page 500, in which four- 
fifths of the palm oil is stated to have been spontaneously decom- 
posed by keeping, could not all the results actually stated by Scharl- 
ing have been obtained from such a sample without requiring any 
decomposition of neutral fat by the current of steam he’employed ? 

A. By supposing the palm oil to have been such, Scharling 
“could” have obtained the result he mentions, even if the current 
of vapor did not decompose any of the remaining fifth of the palm 
oil. 

X 210. Scharling states that he did not find sebacice acid in the 
overdistilled water; must he not have evaporated said water to 
ascertain this fact, and, if so, would he not have found glycerine as 
a residue if any had been produced in his experiment ? 

A. In order to find the sebacic acid, my impression is that it is 
not absolutely necessary to evaporate the water. It would, to some 
extent, be deposited when the water grew cold. 

X 211. Is it not proved, however, that he did make a chemical 
examination of the distilled water where the glycerine, if any, 
should have been ? 

A. I do not see such proof. 

X 212. Please state whether, in the first apparatus described in 
complainant’s patent, there is any indication that the pressure exist- 
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ng in the vessel is other than the steam pressure corresponding 
with the temperature at which the water is there maintained. 

A, No, sir. 

X 213. Does it anywhere state in said first-described apparatus 
that the vessel is to be kept entirely full of fat and water, without 
leaving any room for steam to exist above their upper surface ? 

A. It does not. 

X 214. Would not the existence of such a steam space have a 
marked effect in facilitating the circulation of oil and water through 
each other when the heat is applied as usual in such cases to the 
bottom of the vessel’ 

A. The steam would rise with the fat, and fall back through it as 
fast as condensed 

X 215. Would not a ecireulation of the fat and water through 
each other be thus produced ? 

A. T have already said that the water would fall through the fat. 

X 216. Is not water also carried up through the fat by the ascend- 
Inge bubbles of steam, so as to produce a cireulation of water other 
than that condensed against the top of said vessel ” 

A. Not to my knowledge. 

XN 217 In the experiments that you have made, in repetition of 

said tirst-described process in complainant’s patent, why did 
ISOs you fill the vessels entirely full of fat and water, as stated by 
you to have been the case? 

A. Because I could not otherwise have prevented the conversion 
of the water into steam—one of the conditions mentioned In para- 
graph four of said patent. 

X 218. Please quote the words in which that condition is stated 
In regard to said first apparatus. 

A. “The vessel must be closed and of great strength, so that the 
requisite amount of Pressure may he applied to prevent the conver- 
sion of water into steam.” 

X 219. Do you understand said extract to prohibit the presence 
of any steam whatever in the apparatus, or only as calling for sufli- 
cient strength to prevent the evaporation of the mass of the water? 

A. I understand it to prohibit the presence of any steam what- 
ever. 

X 220. You have stated that there would be no circulation of the 
oll and water in the second apparatus described in) complainant’s 
patent when the pulp Is stopped. Ix the pruriip Intended ever to be 
stopped during the operation of decomposing fats ? 

A. | SUP pose It Was sometimes stopped, because this stopping of 
the pump Is spoken of in the patent. | quote as follows: “ The 
exit-valve dis so loaded that when the heating tubes d d d are at 
the desired working temperature, and the pump e¢ is not in action, it 
will not be opened by the internal pressure produced by the appli- 
cation of heat to the mixture, and therefore when the pump e¢ is not 
In action nothing CSCUPes from the valve af the Lon perature be not 
too high. 


Adjourned to January 27th at 11 a.m. 
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JANUARY 27TH, 1864. 

Present: Counsel for the respective parties. 

X 221. When the pump is not in action, should you consider the 
apparatus to be acting as directed in producing fat acids and glycer- 
Ine? 

A. The products of the operation would be the same as those 
which I have obtained in my own experiment, made in accordance 
with this patent, which products, | think, are different from those 
claimed in the patent, 

X 222. Question repeated, 

A. 1 don’t understand what fhat question means. 

X 225. You have stated vour opinton as to the safety of the ap- 
paratus working at two thousand pounds pressure, as described im 
complainant’s patent. Please state whether you are an expert in 
questions of steam engineering, as well as In those in chemistry and 
candle making; and, if so, when, where, and with whom, and how 
long did you study that branch of science? 

A. L do not mean to stvle myself an expert In engineering, but | 
do state that [have practical acquaintance with such matters and 
with pressures, as derived from my business. We use steam and 
hydraulic power in our manufacture. 

X 224. Do you know the ordinary engineering rules for calculat- 
ing the strength of boilers? 

A. I do not know the rules referred to in the question. 

X 225. Then how can you form any idea as to what pressure 
would be required to burst tubes of the dimensions and kind speci- 
fied in the patent of complainant ? 


A. From practical experience. i 
X 226. What is that pressure ? 
IS] A. I cannot state the exact pressure, but we have had some 


such tubes which connected the hydraulic pumps with the 
cylinders to burst. 

X 227. Had such tubes so burst by you been previously tested at 
a pressure of ten thousand pounds to the square inch, as directed in 
sald patent? 

A. I did not see them tested myself, but the manufacturers of 
such tubes professed to test them at a very bigh pressure before 
they sell them. I will, if [ can, ascertain at what pressure they are 
tested, 

X 228. What is the pressure to the square inch commonly reached 
in hydraulic presses, as used in candle works? | 

A. I cannot now state. 

X 220. Do vou know the gross pressure produced in any of your 
presses ? 

A. Our presses are what are called tive-hundred-ton presses. 

X 250. What is the diameter of the ram in said presses ? 

A. About eleven inches. 

N 251. A re vou hot engineer enough to calculate what pressure per 
square inch must be exerted on the area of an eleven-inch ram _ to 
produce tive hundred tons gross pressure ? 
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A. If my calculation is right, about ten thousand five hundred 
pounds. 

X 232. Do you consider that because a certain size of tube may 
sumetimes burst at ten thousand five hundred pounds pressure that 
it would be unsafe to use said tubes after standing such a test un- 
injured to work with pressures of only two thousand pounds ? 

A. I do. 

X 233. Do IT understand that you pronounce two thousand pounds 
pressure to be dangerous without any regard to the strength of the 
vessel to resist such pressures ? 

A. IT pronounce thal pressure dangerous under the circumstances 
under which it is applied in the patent of Mr. Tilghman. 

X 254. Did vou ever see and work an apparatus made according 
to complainant’s description and drawing 7 

A. I did not. 

X 255. Do you know whether such an apparatus has ever burst, 
and burnt down a factory In consequence ? 

A. I do not, because | know of no factory in which said apparatus 
as shown in the drawing las been or is now In operation. 

X 236. Do you know whether the form of apparatus used by you 
did or did not burst, and burn down defendant’s factory in conse- 
quence ? 

A. Such an apparatus did burst, which confirms me in my opinion 
upon the danger in working at such enormous pressures mentioned 
in Mr. Tilghman’s patent. 

X 237. State whether you know anything of Perkins’s hot-water 
apparatus, which has been extensively used for over twenty years 
for warming buildings, and is composed of tubes of the same kind 
as are directed to be used in complainant’s patent, and working at 
similar pressures. If yea, state whether you have ever head of any 
person or buildings having been injured Ly said Perkins’s appa- 
ratus? 

A. I do not. 

X 238. Do you know what is the extreme proportion called for by 
uny engineers between the theoretical strength of a boiler and the 
pressure at which it is safe to keep it in constant use ? 

A. Ido not know fora certainty. If my memory serves me right, 
they require about one-third more for the theoretical strength. 

X 239. Taking this proportion, then, what pressure would 

IS2. such engineers consider to be sate working pressure on vessels 

which had been actually tested at ten thousand pounds the 
square inch ? 

A. About six thousand pounds 

X 240. Do IT understand, then, that a vessel considered to be safe 
by engineers generally at a pressure of six thousand pounds to the 
square inch is pronounced by you to be dangerous at only two thou- 
sand pounds pressure ? 

A. I do think such vessel containing fat and water at that high 
pressure a dangerous one when employed in a candle manufactory. 

X 241. You have stated that there is very great danger in work- 
ing in a practical manner, unless by using, in experimenting, vessels 
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with very small apertures and very strong sides, and that this ad- 
mits of working upon but small quantities. Now state whether the 
uppé@ratus described in complainant’s patent does or does not use 
vessels with very small apertures and very strong sides ; and, if yea, 
whether you have ever calculated the amount of fatty matter which 
could be decomposed per day by an apparatus constructed as directed 
in said patent of any given dimensions. 


(Counsel for defendants objects. to this question that the witness 
has not so stated except in explaining how an experiment could be 
performed with safety.) 


A. The statement attributed to me in the question does not agree 
with what I have said. 

X 241. Have you rot stated that the danger is very great at two 
thousand pounds pressure, when we wish to work in a practical 
manner, but that it can be sufficiently guarded against when only 
experimenting by using vessels with very small sdoeturen and very 
strong sides, and that this admits of operating upon but small quan- 
tities? Now, I wish you to state, first, whether the vessel deseribed 
in complainant’s patent is or is not so constructed ; second, whether 
it does or does not admit of operating only upon small quantities; 
and, third, whether you have ever calculated the decomposing power 
of such an apparatus of any given tenor or dimensions, and state the 
result of such calculation, if made. 

A. I have so stated, or to that effect. It is not constructed like 
the vessel I refer to in my answer to question 101. The complain- 
ant’s vessels have strong sides, but they are not so strong as those of 
the vessel I refer to; the apertures are about the same. There were 
only small quantities operated upon at one time. I have never 
made such culeulation yet. 

X 242. Then as you have never seen complainant’s apparatus at 
work, aud have never calculated its capacity for working by the data 
laid down in the patent, have you any foundation whatever for ex- 
pressing an opinion whether such an apparatus is or is not capable 
of decomposing large quantities of fatty matter per day ? 

A. I have none now. 

X 245. State whether, in the experiment in answer to question 
107, in decomposing fats in a close tube with water kept at the melt- 
ing point of lead for ten minutes, and in which acroleine was _pro- 
duced along with the fat acid and glycerine, did you ascertain the 
proportions of glycerine decomposed into acroleine ; and, if so, how 
did you ascertain it? 

A. I did not ascertain the proportion of glycerine destroyed. 

X 244. Is the production of any acroleine in the manufacture of 
fat acids generaliy considered to lessen the value of the fat to the 
extent you have mentioned ? 

A. It is, so far as my knowledge goes. 
183 X 245. What is your authority for saying so? 

A. I know that candles made from fat acids produced by 
distillation, having a burnt smell, such as the acroleine will give to 
the fat acids, have a lower market value than those not so tainted. 
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I also know that glyce rine tainted with acroleine is practically value- 
less. The losses arising from these two sources will lessen the value 
to the extent I have stated. 

X 216. Do you oerdo you not know whether acroleine is habitually 
produced toward the end of the distilling precess of manufacturing 
fat acids? 

A. It is produced in the distilling process. 

X 247. In your experiment in which you heated fat and water to- 
gether in a vessel entirely filled to a pressure of 180 pounds ina 
gauge for twelye hours without decomposing the fatty body was 
there any means of indicating the temperature of the said fat and 
water to be the same that it was in the simultancous experiment in 
the large apparatus of the factory ? 

A. There was no spec ‘al provision for ascertaining the faet. 

X 248. Ilow, then, do you know what the temperature was? 

A. By placing on the top of the vessel some common stearie acid, 
which slowly melted, and remained melted. 

X 249. What temperature would be required to produce this effect ? 

A. One hundred and forty-five degrees of Fahrenheit. 

X 250. What temperature exists in the large apparatus of the 
factory when at a pressure of one hundred and eighty pounds? 

A. About three hundred and seventy-four degrees of Fahrenheit. 

X 251. Do you consider that the contents of the small vessel lad 
this temperature; and, if so, what ground have you for thinking so? 

A. The contents had not this temperature. 

X 202. Was not the pressure indicated by the gauge probably pro- 
duced by the mere expansion of the contents of the vessel by heat 
alone without the le ~esneraane being sufficient to produce any steam 
pressure W hatever’ 

A. The pressure was produced by the expansion of the material 
in the vessel. There is no steam present. 

X 255. Do you believe the temperature of the fat and water in 
said experiment to have been over two hundred and twelve degrees 
fahrenheit? 

A. No. 

X 254. In decomposing fats with water what need is there for cir- 
culation if the fat is made into an emulsion with the water, and. re- 
mains thus intimately blended with it during the whole time of the 
operation ? 

A. If | understand by an emulsion that the whole of the water is 
mixed up with the whole of the fat, and that this intimate mixture 
would be maintained throughout the whole of the operation, I think 
there would be no need of any circulation; but I think T have already 
rejected such supposition, and [ now state that Ido not think that 
the fat and water would remain in such a state of intimate mixture. 

X 250. Have you inferred, from your reading complainant’s patent, 
that no relation was intended to be preserved between the heat and 
the pressure employed ? 

A. I have inferred that the pressure would be in proportion to the 
heat employed. 

X 256. Why, then, did you not allow this proportion between the 
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heat and the pressure used to exist in the experiment in which 
184. vou kept the fat and water for twelve hours at a pressure of 

one hundred and eighty pounds, and yet did not allow the 
heat to arise to two hundred and twelve degrees, when you knew 
that such a pressure corresponded to a temperature of three hun- 
dred and seventy-four degrees ? 

A. The object of that experiment was to demonstrate that press- 
ure has no decomposing power upon the fat when applied to a mix- 
ture of fat and water, but that it was the heat applied to such a mix- 
ture which really exerted such power. 

X 257. Is fat an organic base? 

A. No, sir. 

X 258. What volatile base is produced by heating fats with potassa ? 

A. None that i know of. 

X 259. What is the import of this passage in Exhibit 19, “In con. 
clusion the saponification of the stearine,” ete.; does it mean that 
stearine can or cannot be decomposed by water ? 

A. It practically states neither the one nor the other; it is merely 
a theory of the saponification there evolved. 

X 260. Do you know whether the opinion of any chemist of estab- 
lished reputation has been obtarned or expressed as to the correct- 
ness of the interpretations vou have given of the various exhibits in 
this case, or any of them; and, if so,what was his opinion upon the 
subject ? 

A. No, sir. 

X 261. Referring to your answer to X-interrogatory 194 as to the 
liquids there spoken of, please state whether you have ever seen five 
pounds of either of these so-called fats. 

A. I have never seen that quantity in an isolated state. . 

X 262. Can the fat acids they produce be used to make either can- 
dles or soap or fill any other use for which the ordinary fat acids 
are employed by manufacturers ? 

A. They could not be used for making candles because they are 
volatile, but I believe soap can be made of them. 

X 263. Have you ever seen or heard of such a soap, or do you 
know anything of its properties? 

A. No; I have never seen such a soap. 

X 264. Is not ascetic acid or common vinegar also a fat acid in the 
same chemical sense that these acids are? 

A. No, sir; I do not remember having seen ascetic acid classified 
as a fat acid. 

X 265. Please state whether vou are aware how much coal is con- 
sumed per week in working the four digesters at your factory when 
decomposing at the rate of twelve charges each per week. 

A. I think about six tons, but I am not certain as to the exact 
quantity. 

X 266. Do you think that this amount is greater or less than the 
amount consumed under the old process of lime saponification for 
the same amount of fat decomposed ? 

A. I think it is somewhat less. 
25—S83 
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X 267. Did you, during the past summer, attend to the taking of 
testimony in Cincinnati on behalf of the defendant? 

A. I did. 

X 268. Did you there consult with the counsel employed, and sug- 
gest to him questions to be asked of the witness ” 

A. I did suggest to him some of the questions, or, more properly 
speaking, expressed my views upon the testimony as it was going on. 

X 269. Looking at Exhibit 18, will you state in what sense is the 

word * ‘saponification “ used ? 
185 A. I think it means decomposition of the fat into fat acids 
which unite with the base present and into oxide of glycerile, 

which unites with the water to form glycerine. 

X 270. What is meant by the words “the smallest possible quan- 
tity of alkali” there used? 

I cannot say; I do not know how much alkali they mean. 

X 271. In what state are the stearic and margaric acids spoken of 
the close of that exhibit? Are they in the state of free-fat acids, 
are they as soaps? 

Pim | are in a state of soaps at the close of the operation. 
X 272. To what de nsity do you evaporate your solution of glycer- 
ine; ot what does it sell for in that state ? 

A. We evaporate it when for sale to twenty-eight degrees of the 
hydrometer. It sells for about eleven cents per pound. 


— 
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Direct examination resumed by Mr. Gopparp: 


Q. 273. Will vou look at Ex. 19, after the words “in conclusion,” 
and say whether or not the supposition is there made that stearine 
may be decomposed by the action of water alone? 

A. There is such supposition there made. 

Q). 274. Does that paragraph contain any otlrer idea ? 

A. It does not. 

Q). 275. In what sense is the word “saponification” used in that 
paragraph ? 

A. It certainly there means a decomposition of the fat. 

Q. 276. After the fat is decom posed by the process mentioned in 
your manufactory, does the material used for making candles un- 
dergo much the same process as in the old mode of manufacturing 
“and les ? 

A. It does. 

Q. 277. Is the degree of heat specified in the complainant’s patent 
about the heat used in the distillation of fats? 

A. It is. 

Q. 278. Will you say whether, in the distillation of fats at that 
heat, as heretofore practised, acroleine was produced ? 

A. It was. 

Q. 279. If the vessel described in complainant’s patent was not 
full of the mixture when in operation, would the water, or a portion 
of it, be converted into steam, whatever may have been the strength 
‘of the vessel ? 

A. A portion of the water would be converted into steam, no mat- 
ter how strong the vessel is. 
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Q. 280. Does any reason appear in complainant’s specification 
why, if the apparatus as secondly described was to be kept full of 
the mixture, that firstly described should not be? 

A. No such reason appears. 


Cross resumed by complainant: 


X 281. In Exhibit 19 read the passage commencing, “In cone'u- 
sion, the saponification,” ete., and state whether that passage conveys 
either, and if either which, of these meanings. Does it assert that 
stearine can be decomposed into fat acid and glycerine by the simple 
action of water, or does it mean that if stearine could be decomposed 
into fat acid and glycerine it would then be expressed by the equa- 
tion following ? 

A. I think the passage explains itself; it means in effect that by 
supposing that the decoinposition of the stearine could be effected by 
the single action of the water, such decomposition should be ex- 

ressed by the following equation. 
1S6 X 282. Can the process of manufacturing fatty acids by the 
process of distillation ina current of steam be practically 
carried out either in the apparatus described in complainant’s patent 
or in the apparatus used in defendant’s factory ? 

A. No, sIr. 

X 283. Why not? 

A. Because the form of apparatus is not the one best calculated 
for putting the distilling process in operation. 

X 254. Are either of these apparatus at all calulated for distilla- 
tion, or its distillation possible in them when used according to the 
directions in. the respective patents ? 

A. No, sir. ° 

X 285. State whether the process of decomposing fats into fatty 
acids and solution of glycerine by the action of water at high tem- 
poe and corresponding pressure, as effected in the apparatus of 
oth plaintiff and defendant, can be practically carried out in the 
apparatus made use of for distilling fats into fatty acids by the action 
of a current of steam. 

A. They cannot. 

X 286. State whether, in working the second-described apparatus 
in complainant’s patent, if the tubes were allowed to be at one time 
entirely full of liquid, and without any steam room left in them, and 
at another time partially emptied of liquid, and the vacant space 
filled with steam, would there not result a considerable variation 
and irregularity in the amount of force required to drive the pump 
of the apparatus. 

A I have never worked such an apparatus myself; therefore I 
cannot say positively that such irregularity would take place. 

X 287. Can you not perceive that when the tubes are entirely full 
of liquid every stroke of the pump has to overcome not only the 
elastic force exerted by the water at that high temperature, but it 
has also to overcome the additional force required to lift the safety- 
valve at the end of the apparatus, so as to allow the escape of an 
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equal bulk of liquid from the exit end of the apparatus to that in- 
jected at the entrance end ? 7 | 

A. To my perception the process is only required to exert suffi- 
cient force to lift the safety-valve at the end of the apparatus. 

X 288. Now, if the tubes are practically emptied of liquid, and 
steam occupying the remaining space, please state whether the force 
required by the pump will then remain the same, or whether it will 
become greater or less. 

A. I don’t understand the question. 

X 289. Is the pressure of steam in any way necessary In decom- 
posing fats by the action of water at high temperature and corres- 
ponding pressures, provided that the proper amount of contact be- 
tween the particles of oil and water is otherwise secured ? 

A. No, sir. 


J. T. VERDIN. 
Sworn to before me on the days above written. 
KENNETH G. WHITE, 
Kraminer, ete. 
Fipruary 24, 1864. 
Present: Geo. C. Goddard, esq., counsel for defendants, and Richard 
A. Tilghman, the complainant, in person. 


FLORENCE VERDIN, sworn on the part of the defendant, deposeth 
and saith as follows: 
Ls7 (). 1. Please state your name, residence, and occupation. 
A. Florence Verdin; residence, city of New York; am a 
manufacturer of stearic acid and candles. 

Q). 2. What is the name of your firm, and are you the partner of 
the defendant, R. G. Mitehell’ 

A. The firm name is R. G. Mitchell & Co., and the defendant, R. 
G. Mitchell, is a partner of mine. 

Q. 3. Tlow long have you been engaged in the business of manu- 
facturing candles and stearic acid, and where? 

A. [T have been engaged since 1840 in the manufactute of tallow 
candles, and in the manufacture of stearic acid and stearte-acid can- 
dles since 1842, in Cincinnati, up to 1850, and since the 15th Mareb, 
1850, in this city. 

Q). 4. Did you superintend the putting up and construction of the 
apparatus used by your firm of R. G. Mitchell & Co.? 

A. Yes, sir. 

Q. 5. Both when it was put up in the first instance and again 
twice after it was destroyed hy fire? 

A. Yes, sir. I have put up four establishments since 1842. 

Q. 6. What are the methods commonly in use for preparing fats 
for the manufacture of candles at this time? 

A. There are three, | believe—lime saponification, distillation, and 
steam or Water. 

(). 8. Deseribe brietly the mode of saponification by lime, and state 
where that mode is generally used. 

A. In saponification by lime I take twenty-five pounds of water 
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and put it ina vat, and then put one hundred pounds of fat with 
that: then I take from nine to fourteen pounds of lime in another 
vat, and slack- that lime with sixty-six pounds of water, and after 
the lime is well slakced I pour it gradually into the boiling fat and 
water, and keep it in that boiling state for about eight hours some- 
times: it takes more or less, according to the state of the fat. Then, 
after it is done, we stop the steam off and let it stand till the next 
morning, and then we draw the water off. The glycerine is con- 
tained in the water. The lime soap is afterward decomposed by 
sulphuric acid and produces free fat acids. 

(). S. In what sort of a vessel is the water and fat placed ? 

A. In a wooden vessel heated by steam. The steam is let into the 
fat and water. 

(). 9. What is the method by distillation ? 

A. We saponify the fats first with sulphuric acid and wash the 
sulphuric acid out afterward with hot water. That water takes out 
the glycerine and the sulphuric acid, and then from there take it 
and put it in the still and distill it over by fire and steam, and then 
condense it and let it off as fatty acids. 

(). 10. What is the object of the distillation ? 

A. Ii is to produce fatty acids without alkalies. 

(). 11. Where is the manufacture of fat acids by steam and water 
practiced ? 

A. I think in France and England and here. 

(). 12. By whom here? 

A. By R.G. Mitchell & Co. 

(). 13. Have you read the specification of Mr. Tilghman’s patent, 
dated October 3, 1854, of his method of treating fatty and oily 
bodies ? : : 

A. Yes, sir. 

(). 14. Have vou tried any experiments in which you have 
ISS followed said specification? And, if so,state particularly such 
experiments and the results. 

A. Yes, sir; I have tried several experiments. I tried the first 
one In a small vessel six inches deep, half-inch bore, with a strong 
valve at the end of it, and a screw over that valve to keep it down, 
so that 1 would resist all the pressure we could put on. Then I 
have taken full one-third of the water—that is, one-third of the ca- 
pacity of the vessel—and the other two-thirds of fat. I mixed the 
two well together and filled my vessel check full (the fat having been 
previously melted); then we screwed the valve down as tight as we 
could; then I immersed in a pot of melted lead—kept it there for 
ten minutes; then we took it out of the lead pot and cooled it off 
rapidly with cold water; then we opened the vessel, took out the 
contents, and we found we had fatty acids, glycerine, and acroleine. 

(). 15. In what condition was the glycerine ? 

A. There was very little glycerine left; it was very poor. 

(). 16. What was the matter with it; what had injured it ? 

A. The acroleine. 

(). 17. Was the glycerine in a condition to be of any value, or to 
make a salable article of glycerine ? 
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A. I think not. 

Q. 18. What was the condition of the fatty acids; was it not 
affected by the acroleine ? 

A. It was very poor. It was affected by the acroleine. It had a 
very offensive smell. 

Q). 19. State whether this mixture of acroleine with the fatty acids 
would or not impair their value ? 

A. It always has done so. It produces the same acroleine as dis- 
tillation. 

(). 20. State whether candles made from these fatty acids could 
be freed from the smell of acroleine. 

A. They might be, with additional expense. 

(). 21. To what amount would the acroleine impair the value of 
the fatty acids—how much a pound ” 

A. As they come out of the vessel it would impair their value at 
least one cent. T refer to fatty acids. 

(). 22. What would be the difference in value between stearic acid 
as prepared ready to make candles of when produced by lime sapont- 
lication, or by the precess used by your firm,and when produced in 
the manner adopted in your experiment ? 

A. That would be a pretty hard question to answer. T might not 
be able to use that mode of manufacturing. It might be entirely 
valueless. 

(). 25. State the other experiments which you made. 

A. T made one. The vessel was partly filled with fat and water— 
about one third empty—and exposed it to the same melting point 
of lead as the first experiment; treated it exactly like the first, and 
the result was the same. 

(). 24. State whether you agitated the vessel during the experi- 
ment, so as to keep the fat and water mingled. 

A. Yes, sir: [kept it turning over and over in the lead. IT made 
another experiment in five minutes; filled the vessel full, one-third 
of water and two-thirds of fat,and kept it in the bath tive minutes. 
The result was | had strong acroleine, and the fat was not thor- 
oughly decomposed—not tit to make candles; it showed the acid 
strong on litmus paper. 

(). 25. In these experiments was there any water left in the vessel 

When the experiment was finished ? 
IS!) A. Yes, sir. 
(). 26. State any other experiments you made, if any, fol- 
lowing Mr. Tilghmian’s specification. 

A. | believe LT made three more. | took the vessel and bored two 
holes in it—one for to put a piece of lead in and the other for ; 
piece of tin; then [ filled the vessel, the same as in previous experi- 
ments. T then exposed the lower part of the vessel to a charcoal 
lire; kept it there till the tin was melted ; then I watched it very 
close so as to notice the lead in the other hole, and I was sure that 
my tube was not above the melting point of lead, and the moment 
the lead Wiis melted | raised the tube olf the fire and kept it there, 
so that the lead should not get any hotter, and held it in that position 
ten minutes. I watched it very carefully, so that the lead should be 
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kept at the same degree of heat as near as we could, and the result 
was very bad. I had seareely any glycerine. It was mostly all de- 
composed. 

(). 26. How were the fat acids affected ; in what condition were 
they ? 

A. They were very bad—strong of acroleine. 

(). 27. You say the glycerine was decomposed. Into what was it 
decom posed ? 

A. Into acroleine. 

(). 28. After the ten minutes were over what measures did you take 
to cool the tube, if any ? 

A. I cooled it off the same way as before—in cold water. 

(). 29. State the other experiments. 

A. The next experiment was with tin alone. I done that on the 
same fire and in the same manner, but at the melting point of tin 
the result was acroleine, and the fatty acids were black—not quite so 
black as the lead. The acroleine was not quite so strong as with the 
lead. And in the third operation the vessel was put in a pot of 
melted lead as before, and the experiment was tried the same way 
as the experiments first mentioned, and the result was the same as 
the first operation, 

(). 30. Would the process described in said specification be of any 
value to a manufacturer of candles or stearie acid ? 

A. Not in my estimation. 

Q. 31. Will you state whether the use of apparatus as described 
in said specification with the heat and pressure there specified would 
be safe or dangerous to the operatives in charge of it 7 

A. No, sir; it would not be safe. I think I would first make my 
will before I would operate with them. 

Q. 352. What would be the danger ? . 

A. Danger of explosion. The contents is heated up so that the 
moment you give it vent it turns into gas, and is almost like gun- 
powder. It is all safe enough if you confine it sufficiently, which I do 
not believe can be done. I had a great deal of trouble with my 
small machine to keep it tight, and then could never keep it tight. 

Q. 53. With the heat and pressure mentioned in said specification 
could valves therein described be made to work ” 

A. No, sir; not under the heat and pressure. They will work, but 
they won't keep tight. 

Q. 34. Is the process described in that specification adopted or in 
use anywhere, to your knowledge ? 

A. No, sir. 

Q. 35. Is there any method described of ascertaining when the 
fats are decomposed, or of making any trials during the progress of 

the operation ? 
190 A. No, sir. 
Q. 36. Can you then in any way decide in using that pro- 
cess when the operation is complete ? 

A. No, sir. 

Q. 57. Is there any fat or oil more easily decomposed than palm 
oil, or requiring a less degree of heat than palm oil to decompose it? 
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A. There are volatile oils which decompose very frecly, but these 
are not used for making candles. 

Q. 55. Is there any fixed oil or fat which decomposes ata less heat 
than palm oil ? 

A. | think palm oil takes the least. 

(). 39. What is fresh palm oil? 

A. It is a neutral pelo oil. It is not decomposed. 

(). 10. What is the process used in your works? Under whose 
patent do you work ” 

A. = e work under Wright & Fouche’s patent. 

(). 41. Deseribe the process, 

A. We have two boilers: one is walled in a brick wall over the 
furnace, and the other stands over the lower one about three feet 
back; both of them are connected by two pipes. One pipe goes from 
the top of the lower boiler upto within two feet of the top of the other 
boiler in the inside, and then the other pipe is connected from the 
bottom of the upper boiler and runs down through the top of the 
lower boiler down to the bottom of the lower boiler inside. We fill 
the lower boiler with suflicient water, so that. it goes three inches 
above the bottom of the Upper boiler, and then fill the Upper bother 
with fat within two feet of the top, then we puta fire under it GH we 
get itup toone hundred and eighty pounds ¢ ressurc [and | keep it there 
for eleht or nine hours, aecording to the quality of the fat We 
have Ww palige cock pron the Upper boiler for to draw samiples, so nS 
to soe Whether the operation is complete. 

(). 42. Ts there steam in your upper boiler ? 

\ Yes, “IT 

PQ) } aS. Thow as the eireulation produce. 

A. The etreulation ts = by heating the water in the lowe: 
boiler, whieh is carried up throug th the main pipe te the appre 
better, and seattomed over te surhivee of the fat: then itis carried 
down te the bottom of the boiler again, and yuh through the tat, 
atid ts carried through the lower tube to the bottem of the lower 
botler, “This cireuhition ts constantivy gotng en antl the operation 
is complete. 

Q. 4. Without this ctreulation could this process be adopted in 
the manufacture of candles with any protit’ 

A. LT think not, because the length of time it would take would 
cost more than the Time and sulphurte acid in Time saponttication, 

Q. do. Have you in any experiment applied your method of eir- 
culation to the process deseribed by Manicler in’ his patent, issued 
about ISZ6: and, if so, what was the result ? 

A. Yes, sir: the result was thatinsix hours Thad fatty acids: the 
fat was partially decomposed, and in one hundred and twenty hours 
l ae the whole mass converted inte fatty acids and glycerine. 

16. State whether vou ex xactly followed Manicler’s patent us to 
he proportions of fat and water and the degree of heat and in other 
respects 7 
A. Yes, sir. 

Q. 47. What was the quantity of fat? 
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191 A. Fifty pounds of fat and fifteen pounds of water; that 
was in the last experiment I made. 

(). 48. Did you use thesame ora different degree of pressure from 
that used by Manicler? 

A. Exactly the same. 

(). 40. Have you, before the year 1854, and about what time, 
treated fats with hot water under pressure ; and, if so, what pressure 
and heat, and when and what was the result ? 

A. I have treated fats before that, in 1843 and 1844. I have ex- 
perimented upon the same thing to decompose by water and steam, 
and had I known that circulation was necessary I could have de- 
composed fats by water then into fat acids and glycerine. 

Q. 50. What kind of a vessel did you use? 

A. I used a close vessel, the same as is used in rendering fats, ex- 
cept that I did not let the steam go into my vessel, and used only 
the heat of the steam. The heat was applied in a close coil inside 
of the vessel, and that heated up the water to the same temperature 
as IT had in the pipe. I carried about sixty or seventy pounds press- 
ure on the steam boiler. 

Q. 51. Was there any cireulation ” 

A. No, sir. 

(). 52. In the process of rendering fats, have you ever decomposed 
the fats by hot water under pressure 

A. Yes, sir; many times, and that is the only seeret in rendering 
tallow—not to decompose the fats, 

Q) S38. Plow did vou know that the fats were decomposed, and 
Why was it Tmpertant to avoid decomposing ut? 

A. LT knew, boeanse the fits were more separate, the oil was freer 
than in kettherendered tallew, and the worst of it was 1 operated 
upon the pewter moulds, dissolving the lead eat of it It would 
not be of the same value if partially decomposed, and as it ts more 
ach tt absorbs the atmosphere and becomes more raneid, 

(4. Was this mode of rendering in a close vessel and under 
pressure ! 

A. Yes, sir; always under pressure. 

(55. Have vou a specimen here of the stearic acid made at your 
manufactory by vour process If so, produce it, 

A. Yes, sir, (it is produced and marked Defendant's Exhibit 
> ) 


Adjourned to February 25th, at 10 a.m. 


THURSDAY, February 25, S64. 
Present: Counsel for respective parties. 
Cross-examined by Mr. TitGuM an: 
X 56. Do you know of any factory whore fat acids and solution 
of glycerine were manufactured directly by distilling neutral fat in 
a current of steam prior to January 9, 1so4? 


A. No. 
X 57. Have you ever tried to work Wright & Fouche’s patent in 
24—SS83 ’ 
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an apparatus as small as the model, Defendant’s Exhibit 21? And, 
if nay, what was the charge of fat contained in the smallest appa- 
ratus you have worked said process in ? 

A. No, sir; I never have tried in an apparatus as small as the 
model; the smallest I tried held about forty pounds water. 

X 58. Was the tube mentioned in answer to question 14 placed 

in the melted lead in a vertical or horizontal position ? 
192 A. We had it in both positions, vertical and horizontal. 
X 59. What proportion of the water put into the tube was 
found remaining after the experiment ? 
.A. Well, that I could hardly tell; I did not take any particular 
notice of the proportion. 

X 60. What pressure to the square inch would be required to 
burst a perfectly-welded tube one inch outside diameter by half an 
inch bore? 

A. That I don’t know. 

X 61. You say that with the heat and pressure used in complain- 
ant’s apparatus the valves could not be kept tight. What heat do 
you think would begin to injure the durability of said valves ? 

A. I don’t know what heat; but I know thata valve at that press- 
ure will wear out very quick. 

X 62. Is any difficulty experienced in keeping in order the valves 
in the hydraulic presses used by you? - And, if nay, state what 
pressure exists In said presses. 

A. No; I don’t think the valves can be compared with the hy- 
draulic press valve, because there is no heat there; it is cold water. 
We have five hundred tons pressure. 

X 63. What heat are said valves exposed to in the apparatus de- 
scribed in complainant's patent ” 

A. 612°, the melting point of lead. You must have the same heat 
on the valves as you have on the stuff inside the tubes. 

X 64. Examine the drawing now shown you of the complainant’s 
patent and state what valves in said apparatus are exposed to any 
heat above 212°. 

A. There are none. I was mistaken. I[ had seen the drawing 
before, but was under the impression that the valves were nearer to 
the boiler. 

X 65. Do you now think there would be any practical difficulty 
in keeping the valves in working order in the above apparatus ? 

A. Yes; I think it is exposed to the atmostphere, and the oxyda- 
tion takes place very quick by the fatty acids. 

X 66. What chemical tests did you make use of to prove the ex- 
istence of free fat acids in the product when you repeated Manicler’s 
process in Wright & Fouche’s apparatus ? 

A. I tested it with litmus paper, and I dissolved it with aleohol ; 
then I evaporated the water and found traces of glycerine. That 
operation was done in six hours. 

X 67. Did that mode of testing enable you to tell the kind of acid 
present and its proportion to the undecomposed fat? If yea, what 
was it, and what percentage of it? 

A. Lam not chemist enough to do that,and I am not prepared to 
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make those tests correctly ; but I was sure that there was fatty acid 
present on account of the glycerine I found in the water. 

X 68. Has not the glycerine water produced in your apparatus 
always an acid reaction; if yea, from what acid presert and in 
what quantity ? 

A. I don’t know whether it has an acid reaction; I can’t tell; I 
did not test the glyceaine. 

X 69. Have you ever repeated Manicler’s process in the apparatus 
directed by Manicler? If yea, what was the result of such trial ? 

A. No; I never tried in any apparatus except my apparatus—I 
mean Wright & Fouche’s apparatus. 

X 70. Do you believe that Manicler’s process, as worked by him, 
produced a stearic-acid candle or a hard neutral-fat candle? 

A. I do not velieved that it produced a stearic-acid candle ; but 

my belief is that he produced partly fatty acids. 
193 X 71. How many hours did you continue the experiment 
spoken of in answer to question 49? 

A. I continued it twenty-four hours. 

X 72. In the distillation process mentioned by you, in which the 
neutral fat is converted into fat acids by the action of sulphuric acid, 
and the fat acids so obtained are distilled in a current of steam, 
please state what is the color of the fat acids produced by the action 
of sulphuric acid. 

A. Black—a dark reddish color. 

X 73. What is the color of said fat acids after they are distilled, 
and are they or are they not much whiter than those made by saponi- 
fication ? 

A. Sometimes they come out white, sometimes yellow. By the sa- 
pontication the fatty acids are the whitest. 

X 74. Are you acquainted with the practical working of the dis- 
tillation process? If yea, state whether acroleine is or is not’given 
off always in large quantity toward the end of said distillation pro- 
CCSS. 

A. Tam not acquainted with the process thoroughly; I never 
worked under that process. 

X 75. What is the object of the circulation of the water in de- 
composing fats by highly-heated water ? 

A. The object is always to keep the water in contact with the fats, 
so as to dissolve the glycerine. 

X 76. If the fat and water are made into a state of intimate me- 
chanical mixture or emulsion before commencing the process, and 
are retained in that state of emulsion during the entire continuance 
of the process, would not decomposition of the fat be produced with- 
out other circulation of the water than thus obtained ? 

A. I have never tried that process. 

X 77. What would be the value to a manufacturer of stearic- 
acid candles of a process capable of decomposing only a third or a 
half of the fatty matter operated upon; would it be of practical 
utility ? : 

A. He could not manufacture stearic-acid candles out of stuff 
partially decomposed ; it must be thoroughly decomposed. 
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Redirect : 


Q. 78. In your opinion, could the fat and water be Kept tna state 
of intimate mixture without circulation or agitation of some Kind? 

A. I think not; the water is always denser than the fat, and will 
fall to the bottom. 

Q. 7. From your present knowledge of the position of the valves 
in the complainant’s drawing, as shown you, and the mode of opera- 
tion, is or not the Complainant’s apparatus a practical mode of ac- 
complishing lis object ? 

A. I think not. 

FLORENCE VERDIN. 


Subseribed and sworn to before me on the day above stated. 
KENNETILT G. WHITE, 


Rraminer, ete. 


Perer T. Vax Den Wervoer, being duly sworn on the part of the 
defendant, deposeth and saith as follows : 

OQ). 1. Where do you reside, and what is vour occupation ” 

A. Reside in the city of New York; am professor of chemistry 
in the New York Medical College, and also in the Cooper Insti- 

tute. 
1h Q). 2. Of what country are you native; where did) you re- 
ceive your chemical education, aud how long have you been 
in this country ? 

A. Ama native of Holland; received my chemical edueation in 
the Roval University of Delft; been in this country fifteen years. 

(). 3. What is about, your age ? 

A. Fifty vears. 

(). 4. Have you read the specification of a patent issued to Riehard 
A. Tilghman, dated October 5d, 1854, for an improved mode of 
treating fatty and oily bodies ” 

A. I have not only read the specification, but also the detailed de- 
scription given of this process by Muspratt in his Dictionary of 
Chemistry, printed in London. 

Q. 5. Have you tried or been present at the trial of any experi- 
ments founded upon that patent, in which you followed the said 
specification ; if so, will you state them in their order? 

A. I have been preeent at such experiments. The experiments 
were not for the purpose of testing the apparatus described in the 
patent, but for testing the effects of water on fat at a high tempera- 
ture and pressure. The first experiment was: Fat and water were 
placed in an tron vessel hermetically closed. This vessel was pro- 
vided with a few holes to place in the different substances mentioned 
in the patent, by the melting of which the temperature was to be 
determined. The first experiment was made by raising the tempera- 
ture to the melting point of lead: keeping at that temperature for 
ten minutes, removing the vessel from the fire, cooling it in water. 
and opening it. The result was that the fat was changed into a 
black substance, which possessed the well-known and very characteris- 
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tie strong smell of acrolaic acid. Dr, Doremus was present at the 
experiment and Kept detailed notes. The bottle I now produce, and 
which is marked “ Defendant's Extibit No, 23, K. G. W., Examiner, 
ete,” contains a sample of the result of this experiment. 

Q. 6. What is this sample now contained in the bottle? 

A. Chemically speaking, | would declare it a mixture of acrolaic, 
stearic, margaric, and oleaic acids with water. 

(). 7. In what way was heat obtained ? 

A. From charcoal. The second experiment was in all respects sim- 
ilar to the first, except that the temperature was only carried up to 
the nvelting point of tin. The result was that the fat was not so 
black looking as in the first instance, but the smell of the acrolaic 
acid was not less offensive. — | produce ial sample of this result, which 
is contained in the bottle marked “ Defendant’s Exhibit No. 24, K. G. 
W., Examiner, ete.” 

(). 8S. What is this sample ? 

A. The same as the former. 

Qo What made the difference in the color? 

A. The difference in temperature—almost two hundred degrees. 
Doubts were entertained by both Dr. Doremus and myself if the ex- 
periments were fair, as, perhaps, some parts of the iron vessel 
might be exposed to a temperature somewhere above the melting 
point of lead and tin; therefore it was suggested by us to procure a 
bath of melted lead and place the vessel in it, in order to have an 
equal temperature throughout. This was done. The same experi- 
ments were repeated as in the first Instance with the vessel im- 
mersed in the melted lead, taking care that the lead was not heated 
above its melting point, keeping a hose ready to bring ina water-jet 
into the fire when supposed necessary. In first experiment in the 

bath the vessel was full: in the second, it was filled about two- 
195 ~~ thirds, as doubts were expressed if the patent requires the 

vessel to be full or not. Of the results I have the samples 
here. In both instances the smell of the acrolaic acid was as strong 
as the results of the first experiments. The samples of the results 
of these two experiments are contained in the bottles marked re- 
spectively “ Defendant’s Exhibit No. 25, K. G. W., examiner, ete.,” 
and “ Defendant’s Exhibit No. 26, K. G. W., examiner, ete.,” but 
which contains the sample taken from the vessel which was full I 
cannot state; but it is of no importance, as the results were the 
same, 

(). 10. State whether or not you were careful to follow the diree- 
tions of said specification in these experiments. 

A. Yes, sir; we were, except that we did not use the apparatus as 
specified in the patent. 

Q). 11. What caused or produced the acroleine in these experi- 
ments ? 

A. As the temperature of melted lead corresponds with the boil- 
ing point of fat, and as the boiling of fat is in fact a chemical 
decomposition of the base of the fat, the glycerine, into acroleine 
or acrolaic acid, it was anticipated that exposing fat to so high a 
temperature would have the effect of destroying the glycerine and 
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to contaminate the fatty acids with so much acroleine as to make 
them comparatively worthless. 

(). 12. State whether such was the result. 

A. The result fully answered our expectations. 

Q. 13. Is acroleine produced except by the decomposition or de- 
struction of glycerine ? 

A. No; in no other way. 

(). 14. In trying these experiments, was there or not any agitation 
of the vessel containing the mixture? 

A. In the first two experiments there was a little agitation, as the 
vessel was standing in the charcoal, and from time to time moved 
up or down to regulate the heat; but in the two last experiments 
there was considerable agitation as the vessel was rolled about in the 
melted lead in order to secure a uniferm temperature. 

(). 15. Is the method described in said specification for producing 
fat acids and glycerine, in your opinion, practical, and, if not, why? 

A. That specification bases the treatment of fats on two prinel- 
ples—one, a special, very ingenious apparatus, about the practicabil- 
itv of which I, however, being much in doubt; the other, the 
action of water and heat combined on fat in a close vessel. The 
objection, however, is that the temperatures prescribed in the speci- 
lication are altogether too high, and that no provision 1s made to 
keep the particles of fat and water in a continually varying contact 
by means of circulation of some kind. 

(). 16. Why is this contact and circulation necessary ? 

A. It has been aseertained, first by Chevreul and later by other 
chemists, that fats are composed of one base, glycerine, and three 
or more acids, stearic, margaric, and oleic, and that the action of 
water will be sufficient to separate those substances. The water, hav- 
ing astrong aflinity for glycerine, has the power to abstract this 
base from the fats, and already Berthollot stated more than ten 
years ago that water will rapidly, at three hundred and sixty 
degrees, or slowly at ordinary temperature, resolve all fatty bodies 
into the acids and glycerine. Circulation is only necessary to hasten 
the process. | : : 

(2 17. Do you refer to any printed publication of Chevreul and 
of Berthollot? If yea, what? 

A. I could not, from memory, give the titles, but I have 

1% = here the Manuel du Chandelier, published in Paris, 1851, in 
which, at page 118, I find stated that Appert took a patent to 

melt two parts of fat with one part of water ina vessel hermetically 
closed, and exposed to a temperature of two hundred and seventy 
degrees, to keep it at this temperature for one hour, and in this way 
to separate partially the stearic acid from the fat. However, he does 
not state that this is his intention ; but it only proves that the action 
of water on fat ata high temperature was known at that time. In 
the work we find, at page 505, the following: “ Patent for fifteen 
vears, taken the Lith August, 1826, by Manicler, chemist, in London. 
The fat bodies are composed of two substances, one solid, the other 
more or less liquid. The principal point of this invention is to ope- 
rate the separation of those two substances by a simple procedure 
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which has a tendency neither to change them nor to make them 
more expensive. The agent which I use for that purpose is water.” 
I have here a printed copy of the English patent of Manicler, from 
which it appears that he submits his fat and water to a pressure of 
two atmospheres by heat. I state these facts to prove that the effect 
of water upon fatty bodies under heat and increased pressure was 
known long ago. 

Q. 18. Will you state whether, in the decomposition of fat by the 
action of water at a high temperature, or by steam at the same tem- 
perature, there is any difference ; and if so, what? 

A. As the chemical action depends only on the temperature, it can- 
not make any difference if the water is presented in the liquid form 
or the form of vapor. The experiments in the lead-bath, in one of 
which the vessel was full, admitting of no formation of steam, and 
in the other of which the vessel was not full, admitting of the pres- 
ence of steam, demonstrated that the action of the heated water or 
the heated steam was identical, as the results were perfectly similar. 

(Q. 19. What is the chemical action on fats, whether it be of water 
or of steam ? 

A. I think I have explained it in a former answer to question 16. 

Q. 20. State whether the use of a close vessel for increasing the 
heat of liquids therein contained above their boiling point has or 
has not been long known, and who introduced it? 

A. Papin introduced it first for different purposes, and carried it 
up to ten or twelve atmospheres’ pressure, always providing his ves- 
sel with a safety-valve. This has been described in printed publica- 
tions for two hundred years. 

Q. 21. If the temperature of water in a vessel is above the boiling 
point—I mean a close vessel which is not full—will steam of neces- 
sity be produced? 

A. The rest of the vessel will be filled by steam. 

(). 22. Have you tried the process described in Manicler’s patent, 
to which you have referred, for the decomposition of fats by water 
at a high temperature and pressure ; and, if so, will you state it ? 

A. We have tried his process, following the printed specification, 
namely: Fifty pounds of fat was placed, with one and a half gallons 
of water, in a boiler, so fitted as to retain steam, however. In place 
of a safety-valve we had a common steam-gauge, and kept the steam 
as long as the pressure was not greater than one atmosphere, in addi- 
tion to the natural pressure of the atmosphere. We applied fire to 
the digester and kept the heat up for six hours; then removed the 
tire and brought out the digested fat, of which I produce a sample, 
which is marked “ Defendant’s Exhibit No. 27, K. G. W., examiner, 

etc.” The fat, before being placed in the digester, was tested 
197 ~~ with litmus-paper, and found neutral. Every hour a sample 

was drawn out, and, being tested, the acidity was found to 
continually increase, and at the same time the water deposited below 
the fat was becoming more and more sweet, demonstrating the slow 
separation of the fatty acids and the glycerine. To transform all the 
fat in this way at so low a temperature would have required many 
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days; but the sample produced shows, by its appearance as well as 
by its acid action, that the separation has commenced. 

Q. 23. Did vou use the circulation of Wright & Fouche? 

A. We used that apparatus. However, the circulation would 
have been more perfect if the apparatus had been sufficiently filled. 
As it was, it was only about two-thirds filled. The sample would 
have been more perfect if the cireulation had been better. 


Adjourned to the 26th instant, at TL a.m. 


FEBRUARY 26, IS6-4. 
Present: Counsel for defendant and the complainant In person. 


Examination of witness continued : 


(). 24. Have you made an analysis of said sample; and, if so, will 
you state the result? ' 

A. I made an analysis chietly to satisfy my own mind about the 
matter. IT submitted five grammes of the fat from the sample to the 
chemical analysis, and obtained one quarter of a gramme of the fatty 
acids, which I now produce, and it is marked “ Defendant’s Exhibit 
No. 28, k.G. W., examiner, ete.” T produce also a sample of litmus- 
paper, demonstrating the acidity by the change of color it underwent 
by being immersed in the fatty acids. This is marked “ Defendant's 
Exhibit No. 29, K.G. W., examiner, ete.” [ also produce the rem- 
nant of the five grammes of fat which is for the greater part deprived 
of the fatty acids. This is marked “ Defendant’s Exhibit No. 50, Kk. 
G. White, examiner, ete.” And tinally IT produce a portion of the 
water with which the fat was treated during the last chemical analysis, 
Which, by its peculiar sweetish taste, shows the presence of glycerine. 
This is marked “ Defendant’s Exhibit No. 31, K.G. White, examiner, 
ete.” LT wish it to be understood that Exhibit No. 28 is not pretended 
to be chemically pure fatty acids, but being for the greater part com- 
posed of them. 

Q). 25. State how the analysis was made. 

A. Five grammes of the sample ef fat was taken from the digester, 
like the sample Exhibit No. 27, after being cooled and solidified, 
was placed ina test-tube with about one-half ounce of water, and 
boiled for a few seconds. After cooling, and the fat having solidi- 
fied as a crust on the top of the liquid, this crust was perforated and 
the liquid poured from under it, of which Exhibit No. 31 is a small 
portion. The evaporation of this liquid would show the presence 
of the glycerine more conclusively. When the liquid was drained 
out of the tube aleohol was poured on the fat, and the whole sub- 
mitted toa gentle heat, in order to dissolve out the fatty acids which 
are soluble in warm aleohol, — does not dissolve the neutral fats. 
After the last had settled in the bottom of the tube the alcohol was 
poured off and cooled, depositing some stearate of glycerine, from 
which it was carefully separated, and, by evaporation, left the purer 
fatty acids, of which Exhibit No. 28 is a sample. 

Q. 26. Have you read the extracts taken from various printed 
publications which are made exhibits in this eause, from No. 1 to 
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No. 20, inclusive? If so, please state whether the matters of fact 
therein set forth are or are not truly stated. 
198 A. I have read as well the originals as the translations, and 
must declare them correct, as far as my knowledge goes. 
(. 27. Have you discovered anything in them which, from your 
knowledge of chemistry, strikes you as a stated ? 


A. I have found, in sone instances, facts stated or explained in a 
way for which I would rather substitute another; however, in no 
case Was this essential to the right understanding of the case. 

(). 28. Will vou state what is said in the third volume of Chemis- 
try of Pelouze & Fremys, on page 574, in reference to the discovery 
of Chevreul as to the effect of water in decomposition ? 

A. It is as follows > “Chevreul has generalized those observations, 
and found that when a salt is formed by the combination of a base 
soluble in water and of an acid insoluble in water the water can de- 
compose the salt and give birth to an acid salt that is precipitated. 
The base rémains in solution.” To make it clear what observations 
are referred to, we simply state that this is a passage in a chapter on 
fatty bodies, under the head of stearic acid and stearate of potash. 

(). 29. In fats what is represented by the expression “a salt?” 

A. It is an expression which Chevreul has applied to the fats be- 
cause he proved that all fats consist of a base combined with divers 
acids, and such combinations are generally called salts. He con- 
sidered all fats as belonging to that class of bodies. The basel, “sol- 
uble in water,” is glycerine. The acids insoluble are chiefly stearic, 
margaric, and oleic acids. 

Q. 30. What is the date of that publication of Pelouze and Fremy? 

A. 1850. 

Q. 31. Will you state whether the action of superheated vapors of 
water upon fats, as described by Scharling in Exhibit No. 4, is differ- 
ent from or the same as the action of highly-heated water upon fats 
or water to the same temperature, and whether under pressure,or not 
under pressure ? 

A. Asin an open vessel water cannot be heated above two hun- 
dred and twelves degrees, it is presupposed that the vessel is closed, 
when we will apply water ata bigher temperature than that. I have 
in a former answer already mentioned that this action depends only 
on the temperature, and that it is indifferent if presented under the 
form of water or of steam, and this view I find corroborated in the 
above-mentioned work of Pelouse, where we find the following state- 
ment at page 631: “The vapor does not only act in a mechanical 
way to carry over the dense vapors of fatty acids; it acts chemically, 
after the opinion of Mr. Tribouillot, in separating the glycerine from 
the fatty bodies.” 

Q. 32. Look at Exhibit No. 12 and state what are pyrophosphates 
and metaphosphates; whether their bases are organic or inorganic. 

A. Pyrophosphates and metaphosphates are salts composed of 
pyrophosphorie acid or metaphosphorie acid, with any base, either 
organie¢ or inorganic. 

(). 33. What kind of a base is glycerine? 

A. Glycerine is an organic base. 
20—8S83 
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Q. 34. What bearing or application, if any, have the statements 
contained in Exhibit 12 on the decomposition of fats? 

A. That water may take the place in this decomposition of po- 
tassa. 

(). 35. In what part of said statement does that appear? 

A. In the latter part, where it is said, “According to several ex- 

periments which I have made, I think myself Justified in con- 
199 cluding that all the organic bases, when heated with water to 

240° or 260°, produces the same volatile bases as when heated 
with potassa.” 

(). 36. Have you any other observation to make on this subject 
connected with Exhibit 12? 

A. It has been long since known among chémists that, in combi- 
nations, water, as a neutral body, may sometimes take the place of 
acids, and sometimes of alkalines; that, for instance, fats may be 
decomposed by potash and lime, or by water, or, what is better, by 
both. 

Adjourned to February 27, at 11 o'clock. 

FEBRUARY 27, 1864. 

Present: Mr. Goddard, counsel for defendant; complainant or his 
counsel not present. 

Adjourned to the 29th inst., at 1 p.m. 


Frepruary 29, 1864. 
Present: Mr. Goddard, counsel for defendant, and Mr. Harding, 
counsel for complainant. 


Examination of last witness continued: 


Q. 57. Will you state whether the distillation of fats in the open 
air will be more or Tess liable to produce acroleine than if the de- 
composition was affected in a closed vessel? 7 

A. It is much less liable to produce acroleine in the open air. 

Q. 38. Why? 

A. In a close vessel the temperature becomes higher ; in an open 
vessel it is entirely impossible to heat the fat above its so-called 
boiling point. | 

(QJ. 38. What is the number of atmospheres of pressure represented 
by the heat of the melting point of lead in a close vessel ? 

A. Correet observations have not been made above 50 atmospheres 
of pressure, Which corresponds to water heated to about 510°. As 
now above that temperature every increase of one degree corresponds 
with about one atmosphere increased pressure, we may estimate the 
pressure corresponding to the melting point of lead (which is about 
620°), 150 atmospheres pressure. 

Q. 39. What is the ordinary degree of pressure used in steam- 
engines? 

A. Low-pressure engines work with 2,3, or 4 atmospheres. High- 
pressure engines, 8, 10,or 12 atmospheres. They may go somewhat 
bevond that, but not much. 

Q. 40. In your analysis of the product of Manicler’s process, how 
long was such product exposed to heat, and to what degree of heat? 
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A. It was first exposed to water to 212°; afterward with alcohol 
to about 160°. It was exposed with water about two or three min- 
utes, and with alcohol from ten to twenty seconds. 


Cross-examined by counsel for complainant: 


X 1. What opportunities have you had for becoming practically 
acquainted with the modes of treating fats and fatty bodies pursued 
in the arts, and for how long a time have vou had such opportunity? 

A. From 1845 to 1848, in the laboratory of the University of Delft. 
I studied practically the discoveries of Chevreul, as laid down by 
Berzelius. I have prosecuted those practical experiments privately, 

and had often occasion in making chemical analyses of sub- 
200 stances relating to this branch. I have never been engaged 
in a factory where fats were treated. 

X 2. With what processes of manufacture of fats are you acquainted, 
as carried on in factories? Name the factories,state when you visited 
them, and how the fat was treated. 

A. In Europe I have only seen factories where fat was treated in 
the old way, by saponification, having left Europe in 1849. The 
method now in use in this country of treating the fat with water 
alone was not applied there,and perhaps not known, however antici- 
pated by chemists. In this country the only factory I have seen, in 
which the new method was employed, was that of Mr. Mitchell. I 
have often attempted to obtain admission to other factories of a sim- 
ilar nature, as I took much interest in this matter, but was for the 
last four year always refused admission. 

X 3. When was it that you first saw what you call the new method 
practically applied? 

A. The first I saw the apparatus was with Fire Marshal Baker, at 
the burned-down factory of Mr. Mitchell) Mr. Baker employed me 
as adviser in that ease. The practical operation I saw in that same 
factory after it was rebuilt again; however, I don’t remember the 
time—it was about two months ago. - 

X 4. Explain what you mean by “old way, by saponification.” 

A. Simply to change the fat into soap by means of an alkali, and 
then to set the fatty acids free by means of some other strong acid. 

X 5. Have you been acquainted with the process of treating fats 
in any other factory in this country besides Mitchell’s? 

A. Only by information from others. 

X 6. What is understood in the arts by the terms “ raw fats,” “ fat,” 
“tallow,” “fatty acids,” respectively ? 

A. Never having been engaged in a fat factory, I don’t know the 
technicalities of that branch of business; however, I know that tal- 
low is fat derived from beef, and that the fatty acids are the stearic, 
margaric, oleic, ete.” Fatisastearate, margarate, and oleate of glycerile. 
Raw fat is the fat as derived from the slaughter-house. 

X 7. What is the difference between “fat” or “tallow” and “ fat 
acids?” 

A. Fat or tallow is a chemical combination of the so-called fatty 
acids, with a base, the glycerine; consequently the difference between 
the two is that fats contain the glycerine—the fatty acids do not. 
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X 8. What is the French word which corresponds to the English 
word “ fat” or “ tallow?” 

A. Delagraisse; don’t remember the word corresponding to the 
word tallow. 

X 9 What is the meaning of the French word “suif?” 

A. Greuse, 

X 10. Is it the same or different from the English word “ tallow?” 

A. It éorresponds rather with “ lard.” 

X LL. What is the tirst process to which the raw fat is subjected in 
the arts as it comes from the slaughter-house? 

A. Melting it, in order to separate the fibrous matter. 

X 12. What is the result of that process ? 

A. A purer article of fat. 

X 13. In what condition is the fat, chemically, after it has been 
thus melted and separated from the fibrous matter by this first pro- 
cess ? 

A. The fat undergoes no chemical change in this process of melt- 
Ing. 

X 14. How is this melting effected practically in the arts? 
201 A. Formerly by heating it in contact with water; at present 
by passing steam through the mass. 

X15. What part did the water play in this process of melting or 
separating the fibrous matter from the fat? 

A. That of protecting the fat against a too high temperature, which 
would change it chemically. 

X 16. Tlave you not known of raw fat being melted or rendered 
Without using water” 

AL Thave. TT have seen it done, and have also done it myself 

XN LW. Whieh is the best mode of melting or rendering “ raw fat” 
of the two” 

A. By water, is purer fat obtained: without water, perhaps more. 

XN IS. Why is purer fat obtained with water” 

A. Because the water protects the fat against nu tou high Lemipera- 
ture, which would change it chemivally. 

XN 19 Cana higher heat be applied in rendering fat when water 
is used than when water is not used ” 

A. No. 

X 20. How high a heat is applied in the rendering of raw fats 
when water Is used In practice ? 

A. When done in an open vessel water cannot be heated above 
212°, but fats may be rendered in close vessels and then a higher 
temperature may be applied; however, I don’t know if this is done. 

X 21. How much higher temperature might be applied in ren- 
dering raw fats in a close vessel with water ? 

A. Between 212° and perhaps 500°; because T don’t practically 
know what temperature is found to be the most advantageous. 

X 22. Are you not aware that “raw fats” have been rendered or 
melted in the arts for many years in close vessels with water under 
pressure ? 

A. I did not remember it when I stated that this might be done: 
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my present knowledge now is that it is done in close vessels—in fact, 
to get all the fat out of the raw fut, it is necessary. 

x 2 23. Why is it necessary ? 

I found by experience that it is impossible to melt the raw fat 
oa at 212° only. 

X 24. What temperature have you found to be a good one for 
rendering or melting the raw fat, so as to get all the fat out of the 
raw wr when you use water in a close vessel ? 

A. As I hav e before stated, not to have any experience ina prac: 
tical tuctory, I am not able to state that temperature. 

X 25. At the time you tried the experiment just alluded to by 
you bee found that you could not obtain all the fat from the raw 
fat at te mperature 212°, did you go on with your experiment so as 
to ascertain what woul | be the result of a higher temperature ? 

A. I did, and brought the temperature up in a close vessel to a 
little over 500°, and forind it sufficient for my purpose. 

X 26. When did you try this experiment? 

For the last time I did it last 5 Saturday night, and have still 
the \ ‘esse! standing to show the results. 

ms When did you try previously to last Saturday night? 

In a close vessel nineteen years ago in Delft. In open vessels 
| ht since often found the heat insutticient. 

X 28. What was vour object in trying this experiment in Delft? 

To make soap. 

X 2. Why did vou try it? 
a A. To prepare the fat from the raw fat. 
XN S0, What reason had vou for trying this experiment? 

The reason [have already before stated, when repeating the 

xperiments of Chevreul, as student of practical chemistry, 

s St. Did vou put anything inte the fat in this experiment at de- 
fendant’s besides water ” 

A. No. 

re $2. How did you make vour soap? 

This fat was first prepared from the raw fat in the close vessel, 
aa afterward it was poured into a porcelain dish and heated with 
a weak solution of potash lye, and afterward a stronger solution was 
wdded and boiled till the soap was ready. This making of soap I 
have sine ¢ repeated twice every year before my class in chemistry. 

X 33. Is not this the regular way of soap-making ? 

A. Very near—at least “part of it. This is a part of the way of 
soup making, 

X 34. Please state why the higher temperature thus employed by 
you removed more fut from the raw fut than a temperature of two 
hundred and twelve degrees ? 

. Beeause this yreater heat is able to break up the fibrous cells 
into » whis h the particles of fat are imbedded. 

X 35. Have you any knowledge of the practical use of this mode 
of melting or rendering raw fat so as to obtain the fat therefrom by 
the use of water in a close vessel under pressure in any factories? 
A. No; I have not. 

X 36. Is it your impression that when water has been used in 
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connection with raw fats for rendering them that it has been used 
in an open vessel and not under pressure in factories ? 

A. I could not teli. I don’t know. 

X 37. Can vou state to me, of your own knowledge, how raw fats 
have been practically melted or rendered at any factory in this 
country? And, if so, specify the factory and the time. 

A. The answer to the question is included in the answer to the 
former question, 

X 38. Do vou know the process of rendering raw fats pursued at 
any factory ¢ 

A. No. 

X 39. After the raw fat has been rendered or melted, so as_ to 
obtain the fat therefrom, what do you understand next to have been 
done with that fut in factories where candles were to be manufact- 
ured ? 

A. In old-style factories nothing whatever was done with the fat. 
It was at once made into candles. 

X 40. What kind of a candle was that? How did it differ from 
modern-stvle candles ? 

A. It was a greasy tallow candle, which had to be bleached in the 
open air to improve its appearance. By the influence of air and 
moisture a portion of the surface of those old candles was changed 
into stearic acid, giving them a whiter appearance and a greater ex- 
terior hardness. The modern candles are entirely made of stearic 
and margarie acids, which are harder and not greasy. 

X 41. If you take white tallow and convert it into fat acids what 
color does it become and what appearance does it present ? 

A. That depends on the manner in which the fat acids are pro- 
duced. 

X 42. What appearance do the fat acils present when produced, 
either by lime saponification or by thefnew method of using water 

alone to decompose the fat ? 
203 A. By saponification the acids are obtained as a whitish 

precipitate; when obtained after the new method we see it 
often colered green by the copper of the apparatus; besides, the ap- 
pearance may vary after the kind of fat used. Stearic acid being 
semi-transparent and harder, margaric acid being more opaque, brit- 
tle, and sealy, and oleic acid being liquid, the appearance of the fatty 
acids will be moditied by the varying proportions of those three con- 
stituents. 

X 42. If the surface of a tallow candle when hung up and exposed 
to the air and moisture became converted into stearie acid, where 
did the oleic acid, the margaric acid, and the glycerine go? 

A. T should have said fatty acids instead of stearic acid alone. It 
isa well-known fact that influence of air and moisture will, in’ the 
course of time, set the fatty acids free. The glycerine remains be- 
hind, and, perhaps, partly is decomposed in its constituents—cerbon, 
hydrogen, and oxygen—which probably escape as carbonic acid and 
water. 

X 44. Is this statement by you a conjecture or the result of ex- 
periment ? 
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A. It is not the result of experiment but based on observations 
which showed that fat, when long exposed to air and moisture—for 
instance, fat when melted and run under a floor or closet, and left 


there forgotten for a long time—is found partially changed into fatty 


acids. I am also informed of practical manufacturers that old fats 
are easier decomposed. And, finally, Berthellot says, September 
fifth, 1853, that “ water, either rapidly at two hundred and twenty 
degrees, or slowly at the ordinary temperature, resolves the neutral 
fatty bodies into acids and glycerine.” If this is so, it is highly 
robable that the surface of a tallow candle when bleached for a 
one time is somewhat changed. 

X 45. Did you vourself ever see tallow run under a floor and left 
for a long time? 

A. No; but [could produce witnesses who did. 

X 46. Who told you about this tallow run under a floor? 

A. I don’t remember who told me about the floor; but I believe 
it was Mr. Mitchell, the defendant, told me about tallow run under 
a safe or closet and was found long afterward. But a stronger proof 
is that nobody acquainted with the property of fats doubts that old 
fats become acid. 

X 47. How long did Mr. Mitchell tell you this fat remained under 
the closet ? 

A. I don’t know. 

X 48. Who were the manufacturers whotold you that old fats are 
easier decomposed ? 

A. One was Mr. Kenneus, in Holland. Don’t remember the 
others. 

X 49. When ? 

A. Twenty years ago. 

X 50. Did Mr. Mitchell tell you that this fat that was run ynder 
the closet and was left there for a long time was found partially 
changed into fatty acids ? 

A. At least that it was more hard and whiter, and I believe he 
stated that it had an acidulating action. 

X SI. Please produce me the book wherein you read that Ber- 
thellot said, September fifth, 1853, that “water, either rapidly, at 
two hundred and twenty degrees, or slowly, at the ordinary tem- 
perature, resolves the neutral fatty bodies into acids and glycerine.” 

A. I have not the book; it is in the Astor Library ; it is called 
“Annals of Chemistry and of Physics,” third series, vol. 41, Paris, 
IS34. 

X 52. When did you see that book last and read that extract? 
204 A. Two or three weeks ago. 

X 53. Did you copy the papers from which you have just 
read the title of this book yourself? 

A. No, I did not; but I copied myself the quotation I have made. 

X 54. Who pointed out that extract to you? 

A. Nobody. 

X 55. How came you to find it? 

A. By reading those exhibits of the defendant and afterwards veri- 
fying it by the comparison of it with some of the originals. I read 
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all the exhibits, and then compared the most important of them with 
the books at the Astor Library. 

X 56. Did you examine the “Comptes Rendues” to see what Mr. 
Berthellot is reported as having said at that day and whether he did 
say What you have quoted at that time? . 

A. As I thought some of the statements in the exhibits were quite 
important, | went to compare some of the translations with the orig- 
oi inals, and translated the passage quoted myself, with some omissions. 

X 57. Then Lunderstand you to say that you saw in the “Comptes 
Rendues,” and copied therefrom into English, under the date of Sep- 
tember fifth, 1555, the passage which you have given? 

A. I have down in Inv paper only that date, but I remember that 
) two or three dates were at the head of that article. 

X58. Will you swear that vou read the “Comptes Rendues” at 
all in connection with this subject? 

A. No; it might have been under another title. These scientific 
journals often Copy articles one from another. 


Adjourned to the Ist March at 10 a. m. 
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Cross-examination of last witness continued: 


X 59. Specify which of the exhibits you had verified at the time 
you closed your examination-in-chief by reference to the originals. 
A. Those mentioned in the “Annals of Chemistry anid Physics,” 
exhibits Nos. l, 2. >, | have looked over, | did hat verify the Iix- 
hibits Nos. 4,5, 6, 7,38, 9,and 10.) Exhibit 11 1 did verity. I did 
not verify Exhibits 12 and 15.) Exhibits 14, 15,and 16 1 did verify. 


Exhibits 17 and IS [I did not verify. Exhibit 19 1 did verity. 1 : 
did not verify Exhibit No. 20. 
X 60. Why did you verify those which you did verify and omit ; 
to verify those which you did not verify ? 3 
A. As I did not judge it necessary to verify them all, not having : 
time for that, I verified only those to which | could the easiest get : 


access, or Which T judged of the most importance. 

X 61. In what respects did you deem those exhibits which you 
did not verify of less importance, and were they not all at the Astor 
Library? 

A. The exhibit taken from Berzelius and Thenard I could easily 
verify at my house, having those books in my own possession ; Pelouze 
I borrowed; the others are at the Astor Library—I suppose they are 
all there. Some of the exhibits which I did not verify had, in my 
judgment, not a- direct bearing on the question as the others; how- 
ever, | wish not to be understood as asserting that what I did not 
verify may not, on after consideration, be found very important. 

X 62. Which of the exhibits, at the time you examined them, had, 

In your opinion, a direct bearing on the subject? 
205 A. Those taken from Pelouze and Berthellot. It is difficult 
to answer that question definitely, as they all bear more or 
less on the subject. 
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X 63. Did you not omit one of the dates, which was at the head 
of the article which you alleged you had quoted from the forty-first 
volume of the “Annales de Chemie,” in purporting that quotation 


yesterday ? 


A. I did, and I will explain the reason why. When a paper is 
read before the Academie de Science in Paris, and it is too long to 
be read in one night, the rest is postponed toa later sitting. As now 
the paper in question bears two dates, purporting to be read Septem- 
ber fifth, 1853, and April, 1854, 1 concluded that the whole paper 
was written before the first date, and noted only that down as the 
date of the paper. 

X 64. Had you any reason for supposing that this first date was 
of more importance In this controvercy than the last? 

A. Of course I had. 

X 65. What was that reason ? 

A. When the question is about priority of inventions or discov- 
eries, it is important to trace back the knowledge of the new facts 
to the earliest possible dates; if I find dates anterior to that, stat- 
ing the same princles, | of course will take notes of those by pref- 
erehee. 

X 66. As the result of your investigation, do you regard Ber- 
thellot’s paper, in the forty-first volume “Annales de Chemie,” as be- 
ing the first announcement of any discovery or invention ? 

A. Not by any means. 

X 67. Please state who was the first person to make the precise 
announcement which Berthellot made, and which you quoted in 
vour 44th cross-answer, and quote the same announcement from the 
writings of such first person, whoever he may have been. 

A. I cannot answer that question ; but in the passage of Berthellot 
he refers, in the same paragraph, in a note on the bottom of the page, 
to Berzelius and another author, of which I have forgotten the name, 
as holding a similar opinion. 

X 68. Did you ever examine Berzelius’s writings, or those of the 
other man whose name you have forgotten, to see if either of them 
made the announcement as quoted by you ? 

A. Many years ago I studied the whole of Berzelius. I have al- 
ready stated that I compared Exhibit No. 11 with the original of 
Berzelius. I have, however, not verified what particular passage of 
Berzelius Berthellot refers to. It may be one of the exhibits. I 
have not looked for the other author quoted by Berthellot. 

X 69. Then, so far as you can speak from your own references or 
examination, Berthellot’s paper was the first one in which the an- 
nouncement, as quoted by you in your 44th cross-answer, was 
made ? 

A. I have not said so. My former answer had only relation to 
the first author who made the announcement. We find in Pelouze 
& Fremy, published in Paris, 1850, similar announcements made, of 
which some are in Exhibit No. 19. 

X 70. Please quote the announcement from Pelouze & ae that 
water, “either rapidly, at two hundred and twenty degrees, ors owly, 
26—S83 
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at the ordinary temperature, resolves the neutral fatty bodies into 


acids and glycerine. 

A. If that passage was literally in said work I am sure IT would 
not be asked to quote it; however, different passages, which I will 
indicate if desired, prove that the chemical action of water on fatty 

bodies was acknowledged. 
206 X 71. Is Berthellot, in your judgment, entitled to any credit 
for the announcement made in his paper which you have 
quoted in your 44th answer? 

A. That is a matter of opinion about which I cannot decide. 

X 72. What is your opinion at present? 

A. I have no opinion about it. I have all respect for Chevreul 
and all those who, after him, have investigated the subject of the 
chemical composition of fats. Among those Berthellot has great 
merits, like many others. 

X 73. Has he any special merit for this announcement which you 
have quoted ? 

A. After the present state of my knowledge I cannot answer that 
question. It would require special investigation. 

X 74. Please quote from Chevreul the passage wherein he states 
that the action of water will be sufficient to separate the “ base, gly- 
cerine, and three or more acids, stearic, margaric, and oleic,” “ the 
water, having a strong affinity for glycerine, has the power to ab- 
stract this base from the fats,” as stated by you in your answer to 
the 16th question-in-chief. 

A. It is a false construction of my answer to assert that it is a 
quotation of a passage of Chevreul. It was an answer on the ques- 
tion, why circulation was necessary to promote the chemical action 
of water on fatty bodies, and it was to explain this that I stated that 
it was a-certained “first by Chevreul, and later by other chemists, 
that fats are composed of one base and three or more acids, and that 
the action of water will be sufficient to separate those substances.” 

X 75. Did or did not Chevreul state “that the action of water 
will be sufficient to separate those substances?” If so, quote the 
precise passage where he stated it. 

A. From the patent given to Chevreul in 1825, for manufacturing 
stearic and margaric acids, it appears that he had not got so far as 
to use water alone; however, he states in said patent that he finds 
great advantages in using a temperature above the boiling point of 
water, and a pressure of several atmospheres; that then the action 
may be accomplished by the smallest possible quantity of alkali, ete. 

X 76. Did you not, in your last answer, substitute the words, “the 
action may be accomplished by the smallest possible quantity of 
alkali,” for “the saponitication being operated with the smallest 
quantity of alkali,” and were not the last words the ones used by 
Chevreul, and not the former? 

A. As I have the original French before me, I have not given th: 
translation in the same words as it is given in the written transla- 
tion. Saponification is of course a chemical action, founded on the 

sume principles as the separation of the fatty acids from the fats. 
However, I have no objection to let the word “saponification” stand 
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and to say the “saponification” being operated with the smallest pos- 
sible quantity of alkali. 
X 77. What was the French word in Chevreul which you trans- 


lated by the word action ? 


A. Of course “saponification,” it being a chemical action. 

X 78. Did Chevreul make free fat acids or a neutral soap by this 
“ saponification ?” 

A. Ile made a soap first, in order to convert it afterward into free 
fat acids ; but that he recognized the advantage of a higher tem- 
perature, and a ——- of several atmospheres, proves that the 
action of heat and water in predisposing the fats to be saponified—in 
other words, to set the fatty acids free more easily—was already rec- 

ognized by him more than forty years ago. 
207 X79. Quote the words of Chevreul in which he states that 
“the action of heat and water to set the fatty acids free more 
easily was already known to him.” 

A. Mv answer to the former question is again misconstrued. I 
will therefore repeat it. | said that Chevreul recognized the advan- 
tages of a higher temperature, and a pressure of several atmospheres. 
By a higher temperature he must necessarily understand a tempera- 
ture above the boiling point of water, as he speaks first of the 
ordinary temperature of boiling with the single pressure of the at- 
mosphere, and then of a higher temperature and several atmos- 
pheres’ pressure, proving that water was one of the media by which 
this more economical operation was performed. 

X 80. Does Soul state that the advantage of using highly- 
heated water under pressure in making soap arises from the produc- 
tion of free fat acids by the action of the water on the fat, and, if so, 
quote the language in which he makes that statement ? 

A. I don’t know if he states that. : 

X 81. You have stated in your seventy-fifth answer in cross-ex- 
amination that Chevreul had not got so far as to use water alone for 
manufacturing stearic and margaric acids. Who did first get so far 
as to state, in manufacturing stearic and margaric acids, “ water 
alone” could be practically used ? 

A. I believe that Dubrunfaut, in Paris, 1851, was the first who ap- 
plied water at a high temperature in the form of steam to produce 
the fatty acids. Later we find that Scharling, in Germany, pro- 
duced them in a similar way in 1550. 

X 82. Do you know what the word water alone means? Please 
answer my last question, with understanding the word water asa 
liquid, and not understanding the word water to mean the vapor or 
steam produced from it by heating it. And I now ask you who was 
the first person who got so far as to use “water alone” in the practi- 
cal manufacture of stearic and margaric acid, and oleic acid, and 
glycerine from neutral fat? 

A. When water is considered as a chemical agent, as we do in this 
case, I cannot understand by water anything ie than a combina- 
tion of hydrogen and oxygen, having certain chemical properties 
which are only modified by the temperature, and not by the state 
in which the water is presented. In conformation of this view I 


age. 


oie 


2040 RICHARD A, TILGHMAN Vs, WILLIAM PROCTOR ET AL. AND 
quote from Pelouze, who says, at page G31: “ That steam acts chem- 
cally, after Mr. Tribouillet, in separating the glycerine from the fatty 
bodies.” I know not who the tirst person was who practically manu- 
factured stearic and the other fatty acids, besides glycerine, from the 
fats by means of water alone; but 1 know that Mr. Tilghman took 
a patent for that purpose. I doubt, however, if it was ever put In 
practical operation. Surely not to make glycerine, as by his man- 
ner of proceeding the glycerine must be destroyed by the too high 
temperature, and besides the mechanical part of his arrangement, 
notwithstanding [ acknowledge it to be ingenious, has such objec- 
tionable features connected with it that I must consider it altogether 
impracticable. 

X 83. Will water dissolve glycerine at a temperature of two hun- 
dred and fifty degrees, and in what proportion will it dissolve it ? 

A. Water dissolves glycerine in all proportions. I do not believe 
that the temperature will have any influence. 

X 84. Will steam dissolve glycerine at two hundred and fifty de- 
grees, and, if yea, how much ? 

A. Glycerine, not being volatile, it will not. be dissolved by the 

steam, but rather the steam will be partially dissolved and 
208 condensed by the glycerine, except when the expansive force 

of the steam by heat is greater than the affinity of the glycer- 
ine for the water. 

X 85. Will steam, while remaining in the condition of steam, at 
two hundred and fifty degrees, dissolve glycerine, and how much ” 

A. I have already answered that glycerine, not being volatile, will 
not be dissolved by steam. In order to dissolve a substance Into 
vapor, the substance must be volatile itself. 

X 86. You have already stated that water will decompose neutral 
fat and dissolve glycerine, and preduce fat acids at two hundred and 
fifty degrees temperature, or fifteen pounds pressure. Will steam, 
while remaining as steam, decompose neutral fats into fat acids and 
a solution of glycerine, at that ‘temperature ? 

A. Steam will, as well as water, at twe hundred and fifty degrees, 
decompose the fats. At so low il temperate, however, this action 
will be very slow. When water is presented as the agent in the 
liquid form, it will, of course dissolve the glycerine directly. When 
water is presented in the form of Vapor or steam, it will, by neces- 
sity, become condensed for a very small amount, just enough to sat- 
isfy the chemical affinity of glycerine for water. 

X 87. How much slower will action of steam be in the decompos- 
ing of fats than water at the same temperature ? 

A. I don’t know. I never tried to compare the two actions. 

X88. Did vou ever experiment as to the action of steam on fat? 

A. I did not. 

X $9. Do you know of any one who ever did use, in a wanufae- 
tory, steam for the production of free fat acids and a solution of gly- 
cerine, prior to Mr. Tilghman’s patent? 

A. The first patent I knew of was that what I mentioned of Du- 
brunfaut, in Paris, 1841. 
X 90. Question repeated. 


— 


allt ERE 


allt GRE 


WILLIAM PROCTOR ET AL. Vs. RICHARD A. TILGHMAN, 205 


A. That is all I know about it. 
X91. Will vou tell me whether or not, whether steam has, to 
vour knowledge, been used in any manufactory for decomposing fut 
into fat acid and glycerine, prior to the date of Tilghman’s patent? 

A. 1 have never before, nor after the date of Mr. Tilghman’s pat- 
ent, seen a factory in which steam was used for this purpose. 

X 92. Can you give me any idea of the rapidity with which water 
would act in decomposing fat into fat acids and glycerine at a given 
temperature, as compared with the rapidity with waich steam would 
accomplish the same decomposition at the same temperature ? 

A. I have already answered that same identical question in answer 
to question 87. I don’t know. I never tried to compare the two 
auctions. 

X 93. Of vour own knowledge, do you know anything at all about 
the action of steam on fat ? 

A. This is a repetition of question 88, to which I answered that I 
never experimented as to the action of steam on fat. 

X 94. You have referred to Scharling as being one of those who 
produced fat acids by steam from neutral fats. Does he not say that 
the decomposition of tallow in this manner takes places so slowly 
that it will not be advantageous to obtain margaric acid for prac- 
tical use in this manner”? 

A. Yes; he makes the statement that when treated in the man- 
ner he describes, he is of opinion that it would not be economieal. 

X 95. What is the French word for “ fatty acids?” 

A. Acide gras. 
209 X 96. How long have the words “fat and fat acids” been 
known in the arts as designating distinet subjects ? 

A. Among chemists they were known since about 1813, — M. 
Chevreul published the result of his labors. When they hate been 
introduced in the arts I could not exactly tell. 

X 07. Were neutral fats ever squeezed or pressed ; and if so, for 
what purpose ? 

A. I have never seen them squeezed. I suppose it is done to get 
the fat out of the raw tallow. 

X 9S. Have vou ever known neutral fats to be compressed so as 
to remove therefrom the oleine ? 

A. Not to my personal knowledge; I have never seen it done. 


Adjourned to March 2, at 93 o'clock. 
Marcu 2, 1864. 

Present : Counsel for respective parties. 

X 99. Did vou try what you call Manicler’s process in the appa- 
ratus described by Manicler ? 

A. I did. 

X 100. Did you also try it in the apparatus of Wright and Fouché, 
us used by Mr. Mitchell ? 

A. Yes, sir. 

X 101. Was there any difference in the result when you tried it 
in the apparatus described by Manicler and when you had it in the 
Wright & Fouche apparatus ? 
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A. There was a difference. 
X 102. What was the difference in the result ? 
A. In the first place the acidification of the fat was more rapid in 


the Wright & Fouche apparatus, owing to the more perfect circula- 


tion, which brought the particles of water and fat into a continually 


varying contact. 


However, in the apparatus as described in Mani- 


cler I heard, to my surprise, continually, the sound of some interior 
circulation, which I explained to myself—that the ascending vapors 
of the water were condensed partially against the necessarily more 
cool upper part of the vessel and were running down along its sides 
through the fat toward the bottom of the vessel; but in both experi- 
ments the slow acidification of the fat when tried with litmus paper 


was unmistakable. 


The second difference was that with the appa- 


ratus of Fouche no water was lost in the state of vapor, and there- 
fore the operation went on undisturbed for six hours; but in the 
apparatus as described in Manicler, by the occasional opening of the 
sufety-valve so much steam escaped that before six hours had elapsed 
the water had all disappeared. 

X 103. What is the difference in time in converting all the fat 
into fat acid by Manicler’s apparatus and by the Wright & Fouche 
apparatus, as mentioned by you ? 

A. It is by no means the intention of Manicler’s process to con- 
vert all the fat into fatty acids; it is only partially converted, and, 
as far as my experiments have gone in the analysis of the results of 
the operation in the Wright & Fouche apparatus, a little over five 
per cent. of the fat was converted into fatty acids, us I have stated 
in the direet examination. The results obtained when operating 
after Manicler’s prescriptions would give a lesser amount of the acids. 
llowever, | have not analyzed to obtain the quantity of the fatty 
acids, and therefore cannot state the exact difference. 

XN 104. You have analyzed and produced specimens of the results 

of what vou call the Manicler process when worked in_ the 
210° Wright & Fouche apparatus. - Why did vou not analyze and 

produce specimens of the result which you obtained when 
you worked according to the prescriptions of Manicler himself ? 

A. For two reasons: firstly, | did not consider it essential because 
the fact I wished to ascertain was if a real acidification: took place 
when following Manicler’s method; secondly, because this analysis 
would not have given a fair test, as by blowing off of the water in 
the form of steam the temperature was raised above two hundred 
and fifty degrees, as indicated by the thermometer with which I had 
provided the vessel, and which began to rise very rapidly as soon as 
the escape of steam ceased; this was what gave me the persuasion 
that all the water had escaped; therefore I extinguished the fire and 
did not analyze the fat, because it had been heated more or less 
above two hundred and tifty degrees, considering its acidity sufticient 
proof for my purpose. 

XN 100. Can you produce a specimen of the result of Manicler’s 


preseri pt ion” 


A. I believe [ can; the experiment was made last Saturday even- 
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ing, and I suppose that some specimens of the fat will be still on 
hand. 

X 106. Will you deliver me a specimen of that result during the 
course of the day, and also of the fat in its original state, and also 
of the solution of glycerine which you obtained by the Manicler 
prescription? I desire them to be re este in the presence of the 
commissioner to a proper witness, to carry them to a chemist for 
analysis. 

A. I will produce them with the greatest pieasure, provided the 
sanrples are still on hand; as I stated before, they may have been 
cleared away by my colleague, Professor Stone, when he, yesterday 
morning, prepared for his lectures. 

X 107. Di you examine the solution of glycerine which resulted 
from follewing Manicler’s prescription? 

A. I have not stated that I obtained a solution of glycerine at all 
when following Manicler’s prescription; but I examined the solu- 
tion of glycerine obtained when modified by the apparatus of Wright 
& Fouché, and can testifv to that being genuine glycerine. 

X 108. Did you or did you not obtain a solution of glycerine 
when following Manicler’s prescription ? 

A. I don’t know; neither did Manicler know it himself. 

X 109. How do you know that Manicler did not know? 

A. I suppose that when Manicler had known it he would have 
said so; however, | may be mistaken. Manicler might have known 
it and supposed it not worth while to speak of it, as in his time 
glycerine was judged of not great — importance; besides this, 
the quantity of glycerine obtained by his process is very small in- 
deed. 

X 110. Why? 

A. Because the temperature is too low, or the time too short; at 
so low a temperature it would perhaps require a whole week to com- 
plete the decomposition of the fats. 

X 111. What temperature, in your judgment, would be about as 
low as it would be proper to use as a practical one for decomposing 
of fats in the arts for the manufacture of candles? 

A. When water alone is used under pressure, the most profitable 
temperature ranges from three hundred and fifty degrees to three 
hundred and ninety degrees; when we are below this the time is 
too long; when we ge bevond this, to above four hundred degrees, 
four hundred and thirty degrees, the melting point of tin, five hun- 

dred degrees, the melting point of bismuth, and six hundred 
211 = and fifteen degrees, the melting point of lead,as Mr. Tilghman 

prescribes in his patent, we decompose the glycerine, entirely 
destroy it, and contaminate the fatty acids with acroleine or acroleic 
acid, which, by their most disagreeable smell, diminish the value of 
the thus manufactured candles greatly. 

X 112. At what heat does neutral fat begin to decompose into 
acroleine when exposed to its action for ten minutes ? 

A. As the boiling of fats is not a boiling in the usual sense, which 
means that the tension of the vapor of the heated liquid overcomes 
the pressure of the atmosphere, but is a chemical decomposition, this 
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decomposition must take piace at the boiling point of the fats, which 
are between five hundred and fifty degrees and six hundred and 
twenty degrees, about. This boiling point varies for different kinds 
of fats. This theoretical view of the question I saw beautifully con- 


firmed by the experiments we made in testing Mr. Tilghman’s method, 


which, in my judgment, was as fairly done as it was possible. I re- 
fer to the description of those in the direct examination, 

X 113. When and where did you first ascertain, by experiment, 
the precise temperature at which neutral fat begins to decompose 
into acroleine ? 

A. When the cuestion is about the precise temperature, then the 
answer is, that the when and the where is mentioned in the direct 
examination already referred to. [have often before had occasion 
to observe this change in acroleine, but not with that accuracy with 
regard to the temperature as was done on that occasion. 

X 114. Prior to the experiment with what you call Mr. Tilghman’s 
mode, state precisely what experiments you had tried to enable you 
to express an opinion as to the temperature at which fat will begin 
to decompose into acroleine ? 

A. Ihave never tried any experiments expressly for the purpose 
to verify this temperature, but I have had plenty oceasion, during 
my labors in different laboratories, to observe this change incident- 
ally, and so has, | believe, every cook; but I was ahead of the cook 
in making an estimate of the temperature, and always adopting at 
about six hundred and twenty degrees, the boiling point of fat, or 
the melting point of lead, and this view is fully confirmed by the ex- 
periments stated. 

X 115. What was the size of the iron vessel used by you in your 
experiment? Tow much fat did it contain at one charge? 

A. In answer to this question, I refer to the notes in possession of 
Dr. Doremus. [| cannot state the correct contents. 

X 116. Who took part in these experiments—who was present, and 
where were they tried ? 

A. Dr. Doremus, myself, Mr. Verdin, Senior (Mr. Mitehell’s partner), 
and two or three men assisting to regulate the fires, ete. The ex- 
periments were tried at Mr. Mitchell's lactory, namely, the expecri- 
ments to verify Mr. Tilghman’s method: also those of Manicler’s 
modified by the apparatus of Wright & Fouché. Manicler’s direct 
method was tried in my own lecture-room. 

X 117. Was no glycerine left undecomposed in your experiments 
with what you call the Tilghman process ? 

A. In some of the four experiments there was. 

X 118. Why was it left undecomposed in some and not in others ? 

A. I don’t know. 

X 119. Why did you not mention in your examination-in-chief 
that you sometimes obtained glycerine. 

A. Because I made all my statements by memory. They were 
quite long, and it is very natural to forget some particular when the 

attention is not called to it by a direct question, as is done now. 
212 X 120. Did you ever see or try Mr. Tilghman’s upparatus 
as described in his patent ? 
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A. I like to see any one who saw it in successful operation. I 
never saw it; and it is the impression generally entertained by those 
who understand those matters that it never has been, nor never will 
be, except by some important modifications, or rather change. 

X 121. Name every person skilled in the art of treating fats prac- 
tically whom you know entertain and have expressed to you this 
opinion. 

A. Among the practical men I know is of course at the head of 
the list Mr. Mitehell, Mr. Verdin, Sr, Mr. Verdin, jr., and all the 
intelligent employees in their factory. With other practical men I 
had not occasion to converse on the subject ; but no scientific man 
wili doubt that they are right. 

X 122. Why do you yourself pronounce Mr. Tilghman’s appa- 
ratus impracticable ? 

A. In the first place, beeause it does not provide for a circulation 
sufficient to bring the particles of oi] and water in a continually 
varying contact, a view confirmed by the difference in action when 
trying Manicler’s process with and without the circulation. In 
Mr. Tilghman’s apparatus the fat is only pushed forward with 
the water by means of a piston, through a long tube coiled up, 
escaping at one end in proportion as it is pressed in at the other ex- 
tremity. The first extremity is closed by a safety-valve charged to 
stand a pressure of not less than 150 to 150 a Now it 
is doubtful that if this safety-valve is once opened by the pressure 
of the forece-pump, if not by the expansion of the steam necessarily 
formed when some exit presents itself, a great deal more of the con- 
tents will escape than is forced in at the other end. This is a view 
which I cannot help entertaining tll seeing it to be erroneous by 
the practical operation of said apparatus, always supposing the Ape 
paratus to be constructed exactly as the patent deseribes it. 

X 125. If the fat or water are kept in a perfect state of mechan- 
ical mixture while exposed to heat, is any other circulation needed 
to decom pose the fat? 

A. You cannot possibly keep fat and water in a mechanical mix- 
ture when at rest or simply pushed forward, as is the case in Mr. 
Tilghman’s apparatus. To keep them ina mechanical mixture you 
have continually either to bring the water from below over the fat 
ubove, as isdone by the cireulation process, or may be done with some 
pump, or the mixture may be stirred with some kind of wheel, 
otherwise fat and water will follow the laws of their respective spe- 
cific gravities—the water below, the fat above. 

X 124. Question repeated. 

A. Mechanical mixture alone will of course promote the action ; 
but when this is combined with a continual motion and interming- 
ling of the two substances, the action will be greatly improved, and 
In so fur circulation may be considered necessary. 

X 125. To what extent do you find cireulation progress in an 
ordinary vessel containing fat and water heated or under pressure? 

A. I don’t understand the question. 

X 126. Did you not, in following the Manicler prescription, make 
use of an ordinary boiler under pressure? And to what extent did 
27—S83 
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you find circulation take place when water and fat were heated to- 
gether in such vessel ? 

A. I don’t know what is understood by an ordinary boiler, 

213 ~~ but T used what I believed to be an extraordinary boiler. I, 

namely, took a vessel [such] as used by the dentists to vul- 

canize India-rubber, able to stand the pressure of several atmos- 

heres. This was provided with a safety-valve and thermometer. 

don’t know to what extent circulation did take place, and I would 


¥ 
, 


not know that it really took place if I had not heard the peculiar 
sound of running water similar as in the apparatus of Fouche. The 
size of this vessel, however, was about one foot high to six inches 


diameter; therefore there was plenty occasion for the liquids to 
ascend in one part of the vessel and descend in another. When 
the vessel had been as narrow as the tubes mentioned in Mr. Tiigh- 
man’s patent surely this cirenlation could not have taken place. 


Adjourned to third of Mareh, at half past ten a.m. 
Maren 3. 
Cross-examination of last witness continued : ” 


Present: Counsel for both parties. 


XN 127. Did you ever try the direct experiment whether fat was 
decomposed into acroleine at the melting point of lead? And, if so, 
what was the result ? 

A. L have already stated before that [ found the result to be that a 
about at that temperature the glycerine in the fat is partially de- 
composed into acroleine. — It is, 1 fact, a regular chemical test for 
ascertaining the presence of glycerine in a substance to heat that 
substance to about the melting point of lead, and then by the smell 
to ascertain if the characteristic odor of acroleine manifests itself. 
When we heat the fats to a higher degree, say one thousand degrees, 
we do not get acroleine, but different gaseous substances, of which 
carburetted hydrogen or common illuniinating gas is the most pre- 
doninant. 

X 128. Were the fat acids produced in your experiments in the 
iron tube, at lead-melting heat, fit to produce candles by any of the 
usual modes of purification of fat acids employed in candle-works ? 

A. They were not. , 

X 129. Did you try any of said usual modes to purify said fat : 
acids ? , 

A. [I did not make any experiments with those acids. They have 
been deposited as exhibits, and | would be willing to give a premium 
to any chemist who is able to deprive them of the acroleine and make 
their flavor as sweet as that of the fatty acids produced at a lower 
temperature. 

X 150. If you did not try the usual modes of purification on said 
fat acids what authority have you for asserting that they could not 
by such processes be made fit for producing candles ? 

A. They may be made fit to produce candles, but those candles 
would be poor candles indeed. 


—" 
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X 131. What authority have you for making that assertion as to 
the results of an experiment you have never tried ? 

A. It is not necessary to make candles of those fats to judge of 
the results. It is only necessary to be acquainted with some of the 
properties of acroleine to conclude that the odor is almost inde- 
structible. I mean that it is next to impossible to deprive a vessel, 
except when it is of glass or of porcelain, entirely of that odor, and 
that, in my judgment, the odor when adhering to the fatty acids 
‘annot be removed. 

X 132. Did you ever try the experiment of distilling in a current 
of superheated steam fatty acids having a smell of acroleine? And, 
if vea, with what result as to the removal of the odor? 

A. I never tried the experiment. 
214 X 133. Is not such a distillation of impure fatty acids in 
common use in the candle manufacture ? 

A. I believe so; however, not in all. 

X 134. Do you know whether Bracconnot mixed melted neutral 
fats with spirits of turpentine, and, after cooling, submitted said 
mixture to cold pressing? If yea, what was the result of such an 
operation” Was the fat decomposed thereby into fat acid and gly- 
cerine, or was it produced in a state of a hard neutral fat ? 

A. The mixture of fat with turpentine will, of course, not decom- 
pose the fat, turpentine being a neutral body. It acts only as a sol- 
vent for the more fluid oleine, and has the effect of causing the oleine 
to be more completely removed by pressure from the stearine and 
margarine. These last two substances were the result. They are 
hard neutral fats. 

X 135. Do I understand vou to say that in decomposing neutral 
futs into fat acids and solution of glycerine that there is sbeslatety 
no difference in the process, whether it is effected by distilling the 
fat in a current of steam or by heating the fat with liquid water at 
a high temperature and pressure ? 

A. I believe it isnot possible that [ have been understood tosay that 
there is absolutely no difference in the process ; there is a great differ- 
ence in the process, but much less in the result. 

X 136. Please state in detail all the differences in the results of 
said processes that you are aware of, and how you have ascertained 
such differences. 

A. I have never ascertained those differences ; they will probably 
amount to very little. I have never ascertained them, and therefore 
cannot state what they are. 

X 137. In distilling neutral fats in a current of steam, do you 
know whether the product of the operation is entirely composed of 
fut acids and solution of glycerine; and if not, what other im- 
portant product exists in it also? 

A. When the temperature of the steatn is not too high, only fat 
acids and glycerine will be produced. When the temperature is 
very high other chemical actions set in, producing some other sub- 
stances, the names of which, however, I cannot state by memory. 

X 138. What authority have you for asserting that when the tem- 
perature is not too high nothing but fat acids and glycerine are 
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produced? Do you say it from your own direct knowledge or from 
books? If the latter, quote the books. 

A. This statement is,in my opinion, so evident that we may dis- 
pense with quoting authorities. It is clear that steam at a compara- 
tive low temperature will partially be condensed in the fats, aud in 
the form of water be combined with the glycerine. 

X 139. Question repeated. 

A. The only authority is my own private Judgment. I have no 
doubt it could be found in books, but I cannot quote them. 

X 140. Can you now produce the sample of Manicler’s product 
asked for in cross-question 106 for chemical analysis ? 

A. As I stated yesterday, there was danger of their having been 
cleared away by my colleague, and [ found that this was the case. 
fF was not careful to place them safe because IT considered that when 
by later analysis the presence of the fatty acids was demonstrated it 
would not be a fair test of Manicler’s process, because, as T have 
stated, after the water was blown off through the safety-valve the tem- 

perature was rapidly rising, so that I had to remove the fire to 
215 prevent the fat from burning ; consequently, the well-founded 

objeetion could be made that Manicler’s process had not been 
correctly followed. 

(Complainant here calls for the production of the iron tube or ves- 
sel in which the experiments at lead-melting heat were made by de- 
fendant’s experts, and asks to have it marked Complainant’s Exhibit 


/..) 


X 141. Please state who was the first person, within your knowl- 


edge, who made the explicit statement that fat acids and solution of 


elycerine could be obtained for manufacturing purposes by the action 
of liquid water on neutral fatty bodies at temperatures above three 
hundred and fifty degrees Fahrenheit; and state when and where 
such statement was made. 

A. The knowledge of the action of, water at a high temperature 
upon fatty bodies has slowly been ripening in the minds of chemists 
and of practical men. In every work on practical chemistry pub- 
lished since Chevreul there is observed a continual progress toward 
this knowledge. There is noman who made the first announcement 
unexpectedly of this action. The knowledge of this action is the 
result of combined labors of two generations of chemists. When 
any one man has made this discovery it would have been acknowl- 
edged by the whole scientific and industrious world. IT am aware 
that Mr. Tilghman ciaims to have first made this announcement, 
having obtained a patent in which he places fat and water at a tem- 
perature of melting lead and the ChHOrmnOUS pressure of one hundred 
anid fifty atmospheres, But from the construction of this apparatus 
it is evident that steam will be generated every time the safety-valve 
opens, and the mixture of fat and water be projected and thrown out 
with great violence; so that, in fact, notwithstanding he claims to 
heat only fat and water and recommends to have the apparatus full 
to prevent the formation of steam, he does not prevent this, but has 
actually fat, steam, and water acting chemically on one another. 


a | 
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(Answer objected to as irrelevant to the question.) 


X 142. Question repeated and read over to the witness. 

A. I have already in my answer stated that Mr. Tilghman, in his 
patent of 1854, made this statement. It reads thus: “I subject these 
fatty or oily bodies to the action of water, at a high temperature and 
pressure, so as to cause the elements of those bodies to combine with 
water, and thereby obtain at the same time free fat acids and solu- 
tion of glveerine.” 

X 143. Question repeated and ah explicit answer requested. 

A. Lam notaware that any other man made that precise statement, 
with all the special conditions mentioned in the question, before 
Mr. Tilghman. However, many statements have been made similar 
to this, but mentioning a lower temperature. 


(C‘ross-examination closed. 


Redirect: 

(. 144. You were asked, in question 138, for your authority for 
saving when the temper one of steam is not too high nothing but 
fat acids and glycerine are produced. Will you look at the paper 
Exhibit No. 10, by Seharling, and say whether or not that contains 
any, and what, authority for such statement? 

A. Scharling states in his paper Exhibit 10 that the temperature 
to which he heated the fats was one hundred and sixty degrees cen- 
tregrade, which corresponds with three hundred and tweuty degrees 
Fahrenheit; that at this temperature he obtained the fatty acids in 

crystalline form, and by all his experiments not the least 
216 trace of acroleine or pyrelaic. I think that this is sufficient 
auutherity to demonstrate that I was mght when using my 


judgment without remembering any authority. 


(). 145. If Scharling could by : any means have applied to his use 
of steam at that temperature the circulation of Wright and Fouché, 
would he or not in your judgment have affected the decomposition 
more rapidly and sufficiently so for practical use upon tallow as 
well as of other fats ? 

A. IT have no doubt that, with additional circulation, his method 
would have been sufficiently rapid for practical use. 

(). 146. If the fats under the action of water or steam at the proper 
temperature were kept in a state of emulsion or mixture, would or 
not that suffice in the place and instead of Wright & Fouché’s cir- 
culations in producing fatty acids and glycerine ? 

It would not suffice, for the simple reason that it is impossible 
to keep them in an emulsion without continual circulation, as the 
fats will always rise to the surface of the water. 

(). 147. How does the paper of Dubrenfaut, Exhibit 4, bear upon 
the question of the production of fat acids and glycerine by the use 
of steam as an authority, in answer to question 158? 

A. This states that when steam is pressed through the fat at a tem- 
perature of three hundred and twenty-five degrees to three hundred 
and thirty degrees centergrade, which corresponds to six hundred 
and seventeen degrees to six hundred and twenty-six degrees 
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Fahrenheit, the melting point of lead and the boiling point of fat, 
that then, after the fatty acids are produced, there remains in the 
boiler a dark viscid residue, which is glycerine, or altered product 
of this substance. 

(Q). 148. Have you any belief, founded on your chemical knowl- 
edge or otherwise, that the action of steam and of water at the same 
temperatures are different in any respect in the decomposition of \ 
fats? 

A. I have the persuasion that this action is entirely identical in 
its chemical results. I have before mentioned several passages from lo 
hooks confirming this belief, to which I now willadd from Musprat’s 
Chemistry, theoretical and practical, published in Glasgow and Lon- | 
don, vol. 1. p. 483: “Mr. Tilghman has lately patented a process by 
which the preparation of the fatty acids, whether from tallow, palm 
or cocoanut oil, is simplified, and at the same time to a certain ex- 
tent the substanee is bleached and deodorized ; the agents used are 
heat and pressure conjointly with steam.” ‘This last word proves that 
Musprat, who is exceedingly correct in all his statements, considers 
the action of water and steam identical. 

(Q). 149. In what sense do you understand the word verify, as used 
In question 59? 

A. In the first place, to see whether these were really in the works 
mentioned ; in the second place, to see if the translation was made 
| by a competent person. I found this to be so without studying 
them in detail, only looking over rapidly the main points. 

(). 150. What is lypilie oxyd mentioned in Exhibit 11, p. 422? 

A. It is the same which Berzelius gave to the base of the fats; it 
is similar to glycerine; the last substance appears to be a compound 
of the first with the elements of water. 

(). 151. In what sense did you understand the word dissolved as 
used in the 83d, 84th, and 85th questions ? 

A. In the same sense as sugar and salt dissolved in water. 

(). 152. Will you state in what condition the vessel was in which 
| you tried the Manicler experiment with Professor Doremus—whether 
it was clean and free from fat acids or not? 


~~ 
. 
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| 217 A. I was informed that it was a new vessel. I found it 

| filled with water; the fire had been burning and the water 

| was quite hot; this water was drawn off, and I took the precaution, Pw 
when testing the fat ‘or acidity with litmus-paper, also to test this | 
water, to be sure sure that no acidity was in the boiler. Our pre- 
cautions during that experiment had been careful in the extreme. Be 


We have watched the fat when it was put in the boiler, and the 
samples when taken out of the boiler with the greatest care. I have 
here the samples of the litmus-paper when the fat was put in the 
boiler, at twelve and a half o'clock, and withdrawn about half past 
six o'clock. 


P. H. VAN DER WEYDE, M. D. 


Sworn to before me on the days above written. 


KENNETH G. WHITE, Examiner. 
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Counsel for defendants offers the complainant, now present, to re- 
peat the experiments above detailed in his presence, if desired. 


R. OcpEN Doremvus, being duly sworn on the part of the defend- 


-ant-, deposes and says as follows, namely : 


Q. 1. Where do you reside, what is your occupation, and for what 
length of time, and where, have you been engaged — said occupa- 
tion ? 

A. I reside in New York city; am professor of chemistry in the 
Bellevue Medical College and the Free Academy. I commenced the 
study of chemistry in 1842, under Dr. Draper, in this city. I have 


been professor since — in the college of pharmacy in this city 
and in the New York Medical College; also in the Brooklyn Medieal 
College. 


(). 2. Have you read the specification of a patent issued to Rich- 
ard A. Tilghman, October third, 1854, for an improved mode of 
treating fatty bodies ? 

A. I have. 

(. 3. Have you performed, or assisted in performing, any experi- 
ments after the method described in said specification? If so, please 
state them fully and the results, and who, if any one, Pact, you. 

A. I have so assisted, in February, 1864, with Professor Van der 
Weyde. We placed in an iron retort about three-quarters of an 
ounce capacity by weight of water some tallow aa some water, 
filling the retort completely with two-thirds tallow and one-third 
water; the mouth was closed with a conical stopper, also of iron, 
which was kept in place by a stoutscrew cap. ‘The retort was heated 
in a charcoal fire, the cap being downward. Two holes had been 
drilled in the base of the retort—which was now upward—in one of 
which lead was placed and in the other tin. The retort was heated 
until the lead had fused, then removed from the more active part of 
the fire and kept at the temperature of melted lead for ten min- 
utes; it was now plunged into cold water, and the temperature re- 
duced, so that the retort could be handled ; the cap was unscrewed, 
but the conical valve or stopper kept its place until struck a slight 
blow with a mallet and chisel, when it was blown out with violence. 
Some of the contents of the retort were thrown out at the same time. 
An odor characteristic of acroleine was plainly recognized. The 
liquid gave acid reactions with litmus-paper ; faint sweet taste could 
be detected, indicative of glycerine. The products of this action were 
saved and placed in a small vial, marked with a single seal on top, 
which I now recognize as marked Defendant’s Exhibit No. 23. The 

retort was then cleaned and charged a second time, in a man- 
218 ner similar to the first, with two-thirds tallow and one-third 

water, being thoroughly filled; it was closed as in the first 
experimet and heated over the same charcoal fire until tin melted. 
The heat was continued for ten minutes, when the retort was cooled 
nearly to the point where it could be handled, the cap unscrewed, 
when the valve or conical stopper lifted gently. ‘The contents gave 
the same odor of acroleine, though perhaps not so strong as the 
tirst; an acid reaction with litmus was palpable and a sweet flavor 
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of glycerine. The contents of the retort resulting from this second 
treatment were reserved and are contained in the bottle marked Defend- 
ant’s Exhibit No. 24. The retort was again cleaned and charged as 
in the previous cases—that is to say, full. It was heated in a bath 
of melted lead for ten minutes. The flavor of acroleine was very 
marked ; it yielded acid reactions with litmus and gave traces of 
glycerine ; the stopper was removed the same as in the second ex- 
periment. The contents of the retort were reserved in a bottle 
marked Defendant’s Exhibit No. 25. After being taken out of the 
bath the retort was cooled, so as to be handled. ‘The fourth opera- 
tion was performed after cleaning the retort, which differed from 
the preceding in being only two-thirds filled with a mixture of tallow 
and water; this was closed as before,and heated in a bath of melted 
lead for ten minutes, then cooled as before and the stopper removed, 
as in the second and third operations. An odor of acroleine was 
observed ; also, acid reactions with litmus and the sweet taste of 
glycerine more palpable than in the previous case. The bottle 
marked Defendant's Exhibit No, 26 has the contents of the retort 
after this operation, Mr. Verdin, senior, aided in these experi- 
ments. 

(). 4. What are the contents of these vials? 

A. T have made no rigid chemical analysis of their contents, but 
from the order believe that acroleine is present in all four, and from 
the acid reaction that the fatty acids known as stearic, margaric, and 
oleic acids are likewise in all four: that from the sweet taste ely- 
cerine is likewise present ino each, though least in) Exhibits Nos 
25 and 25. The acroleine flavor was most palpable when there was 
least glycerine in Nos. 23 and 25.) There is more or less water in 
said bottles being derived from the retorts. 

(). 5. Were the fatty acids and glycerine ina pure state or tainted 
with acroleine? 

A. There was acroleine produced at each of these operations. 

(). 6. What is acroleine the result of? 

A. It is believed to result from the decomposition of the glycerine, 
though some theorists claim it is a regrouping of the elements of 
glycerine. 

Q). 7. Is it agreeable or offensive; and if the latter, in what de- 
gree ? 

A. It is not agreeable, but most offensive from its acridity, as its 
name indicates. 

Q. 5. What produced the acroleine in these experiments ? 

A. The high temperature to which the tallow was heated in the 
presence of water. 

Q. 9. Tlad it any higher temperature than is indicated in said 
specification as proper ? 

A. They had not. 

(). 10. Was there or not any agitation of said retorts during the 
experiments to give the contents movement or mixture ? 

A. In the first and second merely the inversion of the retort and 
the lifting to different parts of the fire. In the fourth and fifth it 
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was rolled about in the leaden bath during a portion of the 
time. 

219 Q. 11. Did you perform, or assist in performing, any experi- 
ments on fats, following the method of Manicler, as described 

in his patent of 1826, for preparing and applying fatty matters? And, 

if so, please state it and the result. 

A. I did so assist with Professor Van der Weyde and Mr. Verdin, 
senior, February twentieth, 1864; we employed a small apparatus, 
known as Wright and Fouche’s, holding about seventy pounds; we 
employed fifty pounds of tallow and nineteen of water, being about 
the proportion mentioned in Manicler’s patent ; the tallow was tested 
with litmus previous to commencing operations, but was not acid ; 
heat was then applied until a pressure of fifteen pounds per square 
inch above that of the atmosphere was obtained ; fifteen minutes 
after this temperature had been arrived at a small quantity was 
drawn off and found to be faintly acid ; the litmus-paper was pre- 
served and marked No. 2, No. 1 being the litmus-paper which was 
plunged in the tallow; about an hour after the fifteen pounds press- 
ure had been obtained a sample was drawn off, which was slightly 
acid, as tested by litmus-paper, which was marked No. 3; a slight 
sweetish taste of glycerine was observed, but no odor of acroleine ; 
an hour later another sample was drawn off; this differed from the 
first in containing more acid, as judged by the color of the litmus, 
the glycerine sweetness being also recognizable ; a third and a fourth 
samples were drawn at intervals of an hour, according to the state- 
ments of Professor Van der Weyde; I was not present when these 
two were drawn out; I removed a fifth sample five hours after com- 
mencing the operations ; found it acid in its reaction ; the litmus- 
paper No. 7 bears the red stain indicative of it; the sweet taste of 
elycerine was also observed, but noacroleine ; being obliged to leave 
about twenty minutes before the sixth hour terminated, I left the 
apparatus and its contents in charge of Professor Van der Weyde 
and Mr. Verdin, senior ; the sample brought to me by Professor Van 
der Weyde purporting to have been drawn by him at the end of the 
sixth hour I have examined, and find that it contains glycerine and 
fatty acids, but no acroleine. 

(). 12. Well you state whether in the last operation you have de- 
scribed the circulation of Wright & Fouche’s method was or not 
used ? 

A. It was. 

(). 13. Have you tried any experiment after Manicler’s directions 
as contained in his said patent without using said circulation ? 

A. Yes, sir; I have commenced such an experiment, but it is not 
terminated. 

(). 14. Have you any knowledge of Defendant’s Exhibit No. 31? 

A. | have not. 

Q. 15. Will you state whether the action of water and of steam at 
the same temperature in decomposing neutral fats are different or 
alike ? 

A. Do you mean dry steam or steam associated with water, for 
in the processes patented one employed water and steam together, 
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and the other water alone, as nearly as possible? That is Mr. Tilgh- 
man’s process. 

(). 16. Would there or not be any difference in the chemical ac- 
tion of water, or of water or steam together, in the decomposition of 
neutral fats at the same temperature ? 

A. I believe not, and our experiments, as referred to, Nos. 3 and 
4, corroborate this view; in No. 3 the retort was filled completely ; 
in No. 4 it was filled to only two-thirds of its capacity; and yet, 
though heated for the same time in melted lead, the results were the 

same, namely, acroleine, acids, and traces of glycerine. 
220 (). 17. In what manner are neutral fats decomposed by 
steam alone—how is the chemical decomposition effected ? 

A. I have never experimented with pure steam—that is, dry 
steam. 

Cross-examined : 

X 18. Ilow far did you progress in yourexperiment in Manicler’s 
process in an apparatus such as described by him in his patent ? 

A. Merely to heating it for a given number of hours. 

X 19. Hlow much fat did you use, how long did you heat it, and 
what was the result ? 

A. About a pound and a third of tallow with eight ounces [of] 
water, Which had been heated for five hours at a temperature of 
about two hundred and fifty degrees. I have proceeded no further. 
The reason I did not complete it was the non-reception of the retort 
from Dr. Van der Weyde in time to complete it before this exami- 
nation. 

X 20. Was not the Wright & Fouché apparatus, in which you 
tried what you call the Manicler process, one which had been used 
before in making fat acids and glycerine ? 

A. I cannot speak of my own knowledge. 

X 21. What do you know about the condition of that apparatus 
at the time you tried that experiment and of its previous use ? 

A. As before stated, | know not what use it had been put to prior 
to the experiment, but believe it to be in a fitting condition for an 
honest investigation of the subject. 

X 22. Who designated that apparatus for the purpose and who 
put the fat into it? 

A. I do not remember any particular party as suggesting this, 
but, in discussing the best method for testing whether water and 
steam ata temperature of about two hundred and fifty degrees Fah- 
renheit would convert the neutral fats into the acids and glycerine, 
it was proposed to imitate Manicler’s method, deeming the water 
and the temperature as most essential in producing the chemical 
reaction. As this was the only vessel at hand, it was therefore em- 
ployed. The tallow and water were weighed out by Mr. Verdin in 
the presence of Professor Van der Weyde and myself; they were 
poured into the appartus by a workman from the storv above, Dr. 
Van der Weyde accompanying him, the other remaining below. 

X 25. Were any means tried in your presence to satisfy you 
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whether any remains of fat acids might be adhering to the interior 
of the vesssel in the Jast operation in it? 

A. The vessel was simply washed out. I felt satisfied that the 
vessel was clean; my impression is it was hot water, but I am not 
certain, 

X 24. Did vou test any of the results of that experiment as to the 
proportion of the fat acids obtained to the whole mass? 

A. I did not. I made a rough approximation of an analysis, and 
should judge there was at least five per cent. of acid. 

X 25. What proportion of fat acid would be sufficient to produce 
a red stain on litmus-paper ? 

26. The merest trace. 
26. How did you make this analysis ? 

A. I dissolved the acid with alcohol to a temperature of one hun- 
dred and _ forty, then evaporated the alchol. did not weigh the 
result. [merely guessed at it. The reason for not estimating this 
quantity was that I judged the vital point at question to be whether 
the fat acids could be produced under the conditions above stated. 

X 27. Are you not aware that alcohol, having fat acids in solu- 

tion, gains thereby the power of dissolving neutral fats also? 
22] A. I am. 

X 28. Does not Exhibit 28 appear to be a mixture of a 
large quantity of fat with fat acids, = would you not suppose it 
would contain neutral fat from the manner in’ which it was pre- 
pared ? 

A. I do not know how this was prepared. I never saw it before. 
I should think likely it contained neutral fats. The specimen I 
prepared had no such appearance; it consisted of bright scales in- 
termingled with needles. 

X 29) How long, in your opinion, would it take in an ordinary 
paratus to convert the whole mass of neutral fat into fat acid and 
yeerine by what you understand to be the Manicler process ? 

‘A. I have no positive knowledge from experiment. 

X 30. Can you form any opinion ? 

A. I should judge several days. 

X 31. Do you believe the Manicler process, as described by him, 
would be a practical process suitable for use in the arts to convert 
neutral fat into fat acids? 

A. I believe it would be too tardy an operation, and hence the 
improvements of this chemical germinal idea in establishing the 
circulation. 

X 32. At what temperature do you believe the manufacture of 
fat acids could be practically and advantageously carried on by the 
use of heat and water alone ? 

A. I believe from two hundred and fifty to three hundred and 
fifty degrees would be about the best temperature, for, if much 
higher, acroleine is formed. 

X 33. At what temperature, in heating fats, does acroleine begin 
to forin ? 

A. According to tie experiments mentioned, it is formed at the 
temperature of melting tin—four hundred and twenty-eight to four 
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hundred and forty degrees. It is differently recorded. How much 
below that point I have no experimental proof. 

X 34. Does Manicler state what his process produces? If so, 
quote the words in which he states the material which comes from 
his boiler after the process has been performed. 

A. He first speaks of the most conerete and solid matter of the 
fat of animals, or of tallow when the oily and more liquid matters 
are separated therefrom; then of pouring out the digester ; further, 
after pressure, of leaving the more solid and concrete parts of the 
fatty substance in cakes within the cloths. 

X 35. Are you aware of Braconnot’s process of pressing neutral 
futs, so as to express the oleine or more liquid part from the stearine ? 

A. Tam. 

X 36. Is not that discovery entirely independent of the decompo- 
sition of neutral fats into the fat acids? 

A. It is. 

X 37. Are vou not aware that for many years, in the manufacture 
of candles, it has been the practice to obtain the neutral fat from 
the raw fat as it comes from the slaughter house, by melting or ren- 
dering it down in a close vessel with water, under pressure ? 

A. I believe it is. [ have no positive knowledge. 

X 358. What chemical effect is produced by the addition of the 
spirits of turpentine to neutral fat when it is to be subsequently 
pressed? Does such addition of turpentine decompose it into fat 
acids or glycerine, or leave it in condition of neutral fat? 

A. | know of no experiment by which I can reply to the ques- 


> 


tion. 
222 X 30. Have you any reason to believe that it would pro- 
duce that decomposition ? 
A. I have not. . 


X 40. To what do you attribute the darker color of Exhibit 23 as 
compared with Exhibit 24 and the later result obtained, as shown 
in your exhibit ? 

A. To the higher temperature, for it is impossible to heat the re- 
tort uniformily by the method employed in this case. 

R. OGDEN DOREMUS 


Sworn to before me this second day of March, 1864. 
KENNETH G. WHITE, 


Evamuner. ete. 


Maren 2417, 1864. 
Present: Counsel for respective parties. 
~ 


JoserH VERDIN, recalled on the part of the defendant, deposes and 
Says. 

Q. 1. Have you recently tried any experiment for the production 
of fat acids in a close vessel, with water highly heated? If yea, 
state when and where, describe the experiment, and state the re- 
sult. 


A. I tried an experiment last Monday. I placed fat and water in 
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a vessel, in the proportion of one-third of its capacity with water, 
and the balance of the vessel with fat. I heated this vessel till the 
water boiled. I then found that the vessel would just be filled when 
the screw which closed the vessel would be screwed in—that is, as 
near asI could jadge. I then placed this vessel in a vessel containing 
lead, a part of which was melted and the other not, so as to get the 
heat of about the melting point of lead. When I placed the vessel 
in the melting lead the lead nearly all congealed. I commenced 
counting my time from the moment of placing the vessel in the 
lead, intending to retain it in there for the space of ten minutes, 
but in the course of, perhaps, two or three minutes, when the lead 
was nearly all melted again, the vessel exploded with great force, 
throwing the lead all over my person, and to the height of about 
forty feet in the air. I stopped there, and have not tried to make 
any experiments since of that character. 

(). 2. Was you anywise injured by the explosion ? 

A. Of course the lead was thrown over my face and into it, and 
| had my evelids covered with it, and would have been blinded had 
| not succeeded in closing my eyes in time. The marks on my face 
now will testify to that. 

(). 3. What weight of fat, about, was in the vessel ? 

A. I did not weigh it when I put it in. I went by the bulk, but 
| suppose there was turee or four ounces. 

(). 4. Have you the vessel used here? And, if so, produce it. 

A. I have, and I produce it: Exhibit “ Cylinder,” K. G. W., ex- 
aminer. 

(). 5. State whether the said evylinder was sound or not when the 
experiment was commenced, when and where, and by whom, and 
for what purpose it was made, and of what material; its external 
and internal diameter, as near as you can judge, and whether the 
fissures visible on it were produced at the time of said explosion ? 

A. The vessel was sound when I commenced the experiment. It 
was made in this city a few months ago by a brass founder by the 

name of Van Horn. He was told to make it of the strongest 
223 composition he could make. He said this was gun-metal, 

and would stand any pressure I could put on it. It was made 
for experimenting on fats with water under a high pressure, and of 
the temperature of melting lead. It isa brass composition of tin 
and copper, as I should judge from its appearance. It is a little over 
three inches external diameter, and nearly one inch and a half 
diameter in the inside. Said fissures were produced at the time of 
the explosion, and were caused by it. 

(). 6. State what was the temperature of the fat and water when 
the screw was screwed in. 

A. I think it was two hundred and twelve degrees, for the steam 
was going off from it quite strongly. 

Q. 7. What is the method usually practiced, in candle manufac- 
turing,of distillation ? 

A. They generally subject the fats to a process which is called 
aciditication. This consists in introducing strong sulphuric acid 
into the fat, which has been previously heated to a temperature of 
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three or four hundred degrees. After the introduction of the sul- 
phuric acid, agitation is kept up in order to incorporate the sulphu- 
ric acid with the fat. Sulphuric acid combines with the elements 
of the glycerine, and also, for the time being, with the fatty acids. 
This operation occupies about eight hours. The fat is then run into 
another vessel, where it is washed by boiling water. This has the 
effect of separating the fat acids from the sulphuric, and of dissolv- 
ing the sulphur-glyceric acid produced by the combination of the 
sulphuric acid with the elements of the glycerine. After it has thus 
been properly washed it is put into the feeding-tank of the still; 
thence it is run into the still, which is set in a furnace, where heat 
can be applied, and superheated steam, at a temperature of between 
five and six hundred degrees, passed through the fat. The fatty acid 
vapors then pass over into the condenser, where they are liquified, 
and then run into vessels placed there for that purpose. This prod- 
uct, as it comes from the still, is then bot and cold pressed, and 
made into candles. 

QJ. 8. Is any acroleine produced in the method practiced in the 
defendant's manufactory ” 

A. No, sir. 

(). 9. State whether or not superheated steam is present in defend- 
vues apparatus during the process. 

A. It is, and has a temperature of about three hundred and sev- 
entyv-four degrees, 

(). 10. Is there any trace of acroleine in the process ” 

A. Noy sir. 

(). TL. State whether you reeently visited the manufactory of 
candles of Jones & Conahan, in Cincinnati, at or about the time 
Mr. Jones gave lis testimony in this case on the part of the plaintill. 

A. T did. ; 

Q). 12. Did you or not examine the apparatus he had in use, and 
in reference to which he gave lis testimony in this case ? 

A. T examined that apparatus and saw it work. 

(). 15. Deseribe it, and state how it worked. 

A. It was a long iron boiler, containing a copper tank inside of 
it. L think the boiler was about thirty feet long and a little over 
three feet diameter. ‘There is a space between the copper tank in- 
side and the sides of the boiler. When the apparatus is in opera- 
tion this space ts filled with steam. In working it fat is first moe 
ina melted state in the Copper vessel. Water is then forced into it 

from separate boilers. The pressure on those boilers being 
224s two hundred and fifty to three hundred peunds, the fat and 

water does not quite fill the copper ancl which is open at 
the top and empty for about three feet; steam from the same boilers 
from which the water was introduced is then introduced into the 
top of the boiler over the fat and water contained in the copper 
vessel, ‘There is a pump connected with the apparatus which is 
then started: this pump deer: the water from the lower part of the 
copper vessel and discharges it into the upper part of the fat; this 
water then falls through the fat, and a circulation of water through 
the fat is then produced; the pressure on the boiler containing the 
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copper vessel varies from two hundred and fifty to three hundred 
pounds; they generally use one-half of one per cent. of lime in the 
operation. 

Q. 14. What is the diameter of the copper vessel ? 

A. About thirty-five inches. 

(). 15. Is any heat used except that of the steam, let in as you have 
stated ? 

A. No, sir; there is no fire applied to the boiler. 

(). 16. At what heat is the steam let into the boiler, as you have 
stated ? 

A.-When the pressure is about three hundred pounds the tem- 
perature of the steam will be about four hundred and ten degrees. 
[| do not now remember what temperature corresponds to a pressure 
of two hundred and fifty pounds. It is easily found in the tables. 

(). 17. Does the steam come in contact with the fat? 

A. Yes, sir,.it does, because the copper vessel is open at the top. 

(). 1S. Do you know whether, at the heat which decomposes fats, 
without the presence of water or of steam, the formation of acroleine 
can be prevented by the presence of water or of steam? 

A. When the temperature is sufficiently high acroleine will be 
roduced either in the presence of steam or in the presence of water. 

t is a mere question of temperature. 

(). 19. What are your means of knowledge on this subject? 

A. T have experimented myself upon this subject, and found that 
water will pot prevent the formation of acroleine at a certain tem- 
perature, and that at a lower temperature acroleine will not be pro- 
duced in the presence of water. L have also been in two factories 
where they used superheated steam at the temperature of about 
three hundred and fifty degrees in the decomposition of fats, and I 
found no acroleine produced there, nor smelled it. 

(. 20. What temperature was it at which acroleine was produced 
in the presence of water? E 

A. At or near six hundred and twelve. 


Cross-examined by Mr. TILGHMAN, counsel for complainants: 


X 21. Please explain what you consider to be the distinction be- 
tween common steam and superheated steam. 

A. I consider superheated steam as steam at a high temperature 
and pressure, and higher than that usually employed in high-pressure 
steam-boilers. There is also another distinction sometimes made by 
authors, wherein they consider such steam superheated which ts 
heated after it leaves the boiler wherein it is generated. 

X 22. Which of these two detinitions of superheated steam ts most 
venerally adopted 2 

A. Lean'’t say. I have known both definitions to be adopted by 
sclentitic men, 

X 23. Name any scientific author who adopts your definition of 
superheated steam ? 

A. I can’t name any one who adopts just that definition, 

225 ~~ but T have read a copy of Professor Booth’s testimony, wherein 
he calls steam superheated which is not heated in a vessel 
separate from that of the generating vessel. 
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X 24. Is this the only authority vou can give for your definition, 
and then quote the passage from Professor Booth’s testimony in 
which he speaks of superheated steam as meaning steam of no higher 
temperature than that of the water which produced it? 

A. The words of the definition are my own. I will quote ques- 
tion 99 and answer thereto of Professor Booth’s testimony. 

X 25. In answer to cross-question 99, does or does not Professor 
Booth make a distinction between steam of high temperature and 
pressure and what he calls dry superheated steam as used in Dubrun- 
faut’s experiment? 

(In reply to the request made at the adjournment en the last day 
of taking testimony of the defendant for the use of the coil apparatus 
to experiment with, Mr. Tilghman replies that the coil apparatus is 
very weighty and buiky, and was dismantled at the request of Pro- 
fessor- Booth and Bridges the day after the experiments therewith 
were tried by them, in order to enable them to examine its interior 
construction and dimensions. That to get the coil apparatus again 
in working order and try new experiments would require consider- 
able time and delay the hearing. That the defendant neglected to 
make his request until the moment of adjournment on the day 
originally fixed for closing the testimony. That the complainant 
has, however, caused the same experiments to be repeated in a more 
portable apparatus, which he preduces, and marks Exhibit “ Diges- 
ter,” and now formally offers to experiment with it, and try any 
pertinent experiment, in the presence of defendant, on Friday, March 
twenty-fifth, at any suitable place and hour, which defendant will 
now indicate, it being understood, also, that sueh experiment- tried 
for defendant are not to be permitted to delay the hearing.) 


A. In the first part of the answer he calls superheated steam that 
which I call superheated steam; but at the close of the answer he 
makes a distinction between dry superheated steam and superheated 
steam charged with moisture. 

X 26. Please state who was the first person, within your knowl- 
edge, who made the explicit statement that fat acid and solution of 
vlycerine could be obtained for manufacturing purposes by the action 
of liquid water on neutral fatty bodies, at temperatures above three 
hundred and fifty degrees Fahrenheit, and state when and where 
such statement was made. 

A. Fat acids and solution of glycerine have been made in a close 
vessel containing water since the year 1825. I do not know of any 
person having made a statement that fats could be decomposed by 
liquid water at a temperature above three hundred and fifty degrees. 
Mr. Tilghman mentions the melting point of lead, tin, and bismuth, 
In his English patent, in 1854, and states in effect that it requires for 
making fat acids & temperature higher than that necessary to make 
soap, Which he gives as between the melting points of bismuth and 
tin. 


Adjourned to March 25, at half-past ten o'clock. 
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Marcu 25, 1864. 


Present: Counsel for defendant, and Mr. Tilghman in person. 
Cross-examination of witness continued : 


X 27. Please state whether Mr. Tilghman did or did not make the 
explicit statement in his English patent, dated January ninth, 
226-1854, that fat acid and solution of glycerine could be obtained 
for manufacturing purposes by the action of liquid water on 
neutral fatty bodies at high temperatures and pressures, and then 
state who has ever made such explicit statement prior to that date, 
and when, where, and in what words. 


(First branch of question objected to, as the patent will speak for 
itself.) 

A. He did not mention liquid water in that patent; he simply says 
water at high temperatures. I do not see the words “ manufacturing 
purposes” there neither. He does say that he subjects fats to the 
action of water at high temperature, under pressure, to obtain fat 
acids and the solution of glycerine. I do not know of any one hav- 
ing made, prior to that, such explicit statement. Statements have 
been made prior to that, that water would decompose neutral fats 
into fat acids and glycerine, and the glycerine be dissolved in the 
water present. 

X 28. Was the water referred to in the latter part of your last 
answer highly heated and under pressure; and if so, at what heat 
und pressure, and where is such statement made? 

A. The statement I refer to occurs in an explanation of the action 
of the water in ordinary saponification. Such saponifications were 
often made in close vessels under pressure, and of course in this case 
the water would also be under pressure. These saponifications under 
pressure were made at pressures of five or six atmospheres. I have 
not the book with me now where these pressures are mentioned, but 
I think I can produce an extract from it. One of the defendant's 
Exhibits, No. 18, also mentions the pressure of several atmospheres. 


Re-examined : 


(Q). 20. Which side of Exhibit “Cylinder” burst, the under or 
upper ? 

A. The lower side, because it blew the lead out; had the upper 
side burst, the contents of the vessel would have been thrown in my 


face Instead of the lead. 
J. T. VERDIN. 
Sworn to before me on the day written in the body of this depo- 
sition. 
KENNETH G. WHITE, 
Examiner, etc. 
GikorGe Haitzen, being duly sworn, deposeth and saith as follows: 
Witness produced on part of defendants. 


Q. 1. What is your age, residence, and occupation? And state 
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whether you have pursued the study of chemistry, and where, and 
how long. 

A. My age is thirty-six years; I reside at No.9, Forsyth street, New 
York; Tam an engraver by occupation, and have studied chemistry 
for the sake of knowledge, at the Cooper Institute, in this city, for 
two sessions, each lasting about six months. 

Q. 2. Have you read the patent granted to N. HT. Manicler, in 1826, 
for preparing and applying fatty matters ? 

A. Lhave read the description of the patent granted to Mr. Manicler, 
and especially that portion which refers to the preparation of fatty 
matters, but I did not pay particular attention to their application 
as stated in the deseription. 

Q. 5. Have you been present at and taken part in any experiments 

with neutral fats, following therein the directions contained 
227 in Manicler’s patent? If so, state such experiments, and pro- 
duce the results, if you have them. 

A. I have been present and taken part in an experiment which 
was made at Mr. Mitchell’s factory, on First avenue, corner of Fourth 
street, on the twelfth day of March, 1864, in which experiment neu- 
tral fats were subjected in accordance with Manicler’s prescription, 
and I now produce here these tests, showing that the fats were neu- 
tral before being subjected to the operation. These tests consisted 
in dipping litmus paper into the fattv substance, and on inspection 
afterwards no acid reaction manifested itself. The fat was tested 
cold with aleohol and without it. I offer these as the tests which 
are marked “ Manicler 1.” Twelve ounces of this neutral fatty sub- 
stance with four ounces of water, which water was tested and found 
neutral, were put into a cylindrical copper vessel, closed at one end 
and open at the other. This was exposed to the heat produced by 
burning fat in a large’spoon or ladle until the air in the vessel was 
expelled, when the pressure-gauge was screwed to the top of the 
vessel and the vessel was thus closed. After ten minutes’ time from 
putting on the gauge the pressure indicated was one atmosphere 
above the common atmospheric pressure, and this pressure was kept 
up for six hours, when the vessel was removed from the flame. 
After the temperature was reduced below two hundred and twelve 
degrees Fahrenheit the gauge was removed and the contents of the 
vessel were emptied and allowed to cool. The liquid was then 
tested, and a strong acid reaction manifested itself on blue litmus 
paper, Which litmus paper was turned red, as shown in this exhibit, 
marked Manicler 2. After the cooling of the substance a portion of 
the solid products were treated with cold alcohol, when strong acid 
reaction manifested itself on litmus paper, which is produced and 
marked Defendant’s Exhibit Manicler 3. A portion of the solid 
products was afterward taken to the laboratory at the Cooper In- 
stitute, and five grammes were placed in a test tube along with 
about four or five times by volume of cold water, and boiled in that 
test tube for eight or ten minutes, when it was removed and allowed 
to cool. After it had been cooled, and the solid portion had sepa- 
rated from the liquid one, the liquid was removed, and the sclid 
portion was then treated with about six to eight times its volume of 
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cold alcohol, and thus it was allowed to remain for some time. The 
clear portions of the liquid was then removed from the test tube. 
This liquid Was evaporated, and a small amount of fatty acids re- 
mained in the evaporating dish. The amount of fatty acids thus 
obtained I am unable to state precisely, since it was not ascertained 
by weighing. I might guess what it was by judging from its vol- 
ume. It seemed to me to be from three to five per cent., perhaps 
from two to four would be nearer, <A portion of the watery liquid 
obtained directly from the digestor by the experiment was evaporated 
ina metallic dish, and at the last moment a strong odor of burnt 
fat, due to acroleine, was given off. 

Q. 4. State whether you continued said experiment afterward, or 
made another experiment at a higher degree of heat, and, if so, give 
the particulars thereof. 

A. This experiment was not continued afterward, but I was pres- 
ent at another experiment in which a higher degree of heat was 
used. This second experiment took place at the same place, on the 
l4th day of March, 1864, when twelve ounces of fat and four ounces 
of water were put into the same cylindrical vessel, and were ex posed 
to the action of the heat until the air was expelled from the vessel, 

when the pressure-gauge was screwed to the top of the vessel, 
228 and the vessel thus closed, and then exposed to the action of 

heat. After about thirty minutes the pressure-gauge indicated 
twelve atmospheres, at which pressure the liquid was kept under the 
influence of heat for twelve hours. Atthe expiration of twelve hours 
the vessel was removed, and the contents allowed to cool to a tem- 
perature below the boiling point of water, when the pressure-gauge 
was removed and the contents of the vessel emptied. A test paper 
was introduced into the liquid and a strong acid reaction manifested 
itself on that- paper, as is shown in this exhibit marked Defendant’s 
Exhibit Haitzen, No. 1. 

A portion of the solid products obtained by this operation were 
taken afterward to the laboratory of the Cooper Institute, and five 
grammes of it were placed into a test tube a ~~ with five or six 
times its volume of cold water, and boiled for about ten minutes. 
The liquid was then allowed to cool, when the fatty portions solidi- 
fied on the surface of the liquid one. This liquid was then removed 
from the test tube,and cold alcohol, about six to eight times the 
volume of the solid remnants in the tube, was put into the tube and 
allowed to remain, after shaking it for some time, from two to three 
days. After that time the contents of the tube were filtered, and the 
clear liquid portion thus obtained was evaporated. What remained 
after the evaporation, as shown by this exhibit, are fatty acids, and 
and marked Defendant’s Exhibit Haitzen, 2. 

The portion remaining in the filter is shown in exhibit here pro- 
duced, and marked Defendant’s Exhibit Haitzen, 3. It is, I sup- 
pose, undissolved fat, not affected by the experiment. On weighing 
the fatty acids it was found that their weight equals thirty-six 
decigrammes, and the weight of the other remnant, Exhibit No. 3, 
was found equal to six decigrammes, making together forty-two 
decigrammes as the remaining proportions of the original five 
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gramimes. The proportion of the acids to the other remainder, on 


calculation, was found to equal eighty-five and seven-tenths per 


cent. 
Adjourned to Saturday, March 26th, at 10} a. m. 


Makcu 267TH, 1564. 
Present: Counsel for defendant, and complainant in person. 


Examination of last witness continued : 


Q. 5. What portion of the capacity of the vessel used in those two 
experiments was filled by the fat and water operated on ? 

A. TL have not measured the capacity of the vessel, but from the 
introduction of a small metallie rod, | should judge it was about 
three-quarters of its capacity filled. 

Q). 6. What was the degree of heat to which the fat and water 
were subjected in the first experiment ? 

A. According to the statements in the text-books on natural 
philosophy, the temperature corresponding to one atmosphere above 
the common atmospheric pressure Is equal to about 250° Fahrenheit. 

Q. 7. By the same rule, what was the degree of heat to which the 
fat and water was subjected in the second experiment? 

A. T deo not exactly remember the Lom perature which corresponds 
to 2 pressure of twelve atmospheres 


GEO. TWATEZEN 


Sworn to before me on the days written in the bedy of the depo 
sition, 

KENNETIL G. WHITE, 

Kvaminer, ete 
oot) The deposition of Jabez Reynolds, taken by the under- 
signed on ‘Thursday, the eighteenth day of February, A. D. 
IS64, at his office, in the city of Cincinnati, pursuant to an agreement 
of the parties to the case hereinafter named, to be read in evidence 
on behalf of the defendant on the hearing of a cause depending in 
the cireuit court of the United States for the southern district of New 
York, in which case Richard A. Tilghman is complainant and Ro- 
land G. Mitchell is respondent. 

Present: The complainant in person and Samuel T. Harris, of Fox 
and Harris, counsel for the defendant, and also Mr. Verdin, for the 
defendant. 

A. R. DUTTON, 
Notary Public. 


At the time and place above named the said JABREZ REYNOLDS Was 
produced as a witness by the respondents, and, first having been af- 
tirmed in the above-mentioned case to speak the truth, the whole 
truth, and nothing but the truth, deposed and said : 


Q. 1. (By 8. T. Harris, Esq., of counsel for the defendant.) Please 
state your age, residence, business, how long and where you have 
followed it. 
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A. Iam sixty-one vearsold; I reside in Cincinnati, Ohio; I am 
a machinist; I have followed that business in the neighborhood of 


forty-five years—in Rhode Island for many years ; thirty-one years 


in Cincinnati. 

Q. 2. State whether or not you have made and put up machinery 
for producing fat acids and glycerine; if yea, how long and where. 

A. I have put up machinery in Cincinnati for handling star-candle 
stock, I suppose, in the nighborhood of twenty years. 

(). 3. State how extensive is the business of manufacturing star 
candles from fat acids in Cincinnati, and approximate to the number 
of manufacturers engaged in it here. 

A. The business has gradually extended until it has become a 
pretty important business. I think there are seven or more pretty 
Im portant-establishments here. 

(). 4. State whether or not steam and water, or both, were not 
always used prior to 1854 in the manufacture of fat acids by candle 
manufacturers when a solution of glycerine was obtained. 

A. The first process of manufacturing stock that I know of was 
by steam; consequently, by throwing steam into a mass of cold 
material, water would be first: product, after which a continuation 
of steam would continue in evolutions of water and fat uatil the 
temperature became so great as to allow the water to settle below, 
and the surplus steam would pass off in vapor from the surface of 
the vessels, 

QS. State whether vou manufactured tanks for the treatment of 
fatty bodies under pressure prior to 1804; if yea, when, where, how 
were they heated, and under what pressure and condition were they 
used ? 

A. T manufactured tanks ten years ago or more. [Tam not posi- 
tive about the date now. The first I placed in Michael Werk’s es- 
tablishment; afterwards in George Shillito’s, The tanks wete placed 
perpendicular on one end. The steam was conveyed into them near 
the bottom and distributed in small jets directly in contact with the 
matter within the vessel. 

(). 6. State whether or not you made tanks known as the Wilson 
tanks for treating fat by steam under pressure prior to 1854; if yea, 

describe their use. 
2350 A. I built tanks for Ebenezer Wilson about twenty years 

ago. They were used to render lard by steam. They were 
placed perpendicularly. Steam was carried in near the bottom, and 
distributed in small jets in water below a false bottom, and in opera- 
tion steam was continued until there was a pressure obtained of — fifty 
to seventy-five pounds per square inch, until the fat was separated 
from the animal fibre. 

(). 7. State whether or not when fat and water are placed in a 
vessel, which is then closed and heated to a temperature which will 
boil the water, the strength of the vessel prevents the conversion of 
the water Into steam. 

A. I think at a temperature at or about 212° a portion of the 
water contained within said vessel, by the aid of the temperature 
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added to it, obtains the repellant properties of its particles, which, 
In my opinion, is the state of steam. 

Q. 8. State whether or not if water could be converted into steam 
in a weak vessel as well as in a strong one there are any conditions 
relative to said vessel and its contents of fat and water necessary to 
prevent the conversion of said water into steam. 

A. I think if temperature is added to water and fatty matter that 
as soon as you begin to ascend above two hundred and twelve de- 
grees temperature in the mass that a portion of that water assumes 
the repellant position of particles and is extended or increased by 
the addition of temperature to any amount limited by the pressure 
which the vessel can bear in which it is contained. 

Q. 9. If a vessel large enough to be used in decomposing fats in 
a candle manufactory be filled with fat and water and then closed, 
state whether or not it could be heated to the melting point of lead 
to decompose the fats without great danger to the operation and the 
operator. 

A. The temperature that will melt lead applied to water and con- 
tinued until the mass assumed the same temperature would produce 
a pressure in the neighborhood of eighteen hundred pounds per 
square inch, which applied in a large vessel, in my opinion, would 
render any vessel of any form, any construction of large dimensions, 
dangerous not only to the vessel itself, but to all persons and prop- 
erty adjacent to it. 

Q). 10. Detine more particularly what you mean by the term 
“large vessel” in the foregoing answer. 

A. A vessel six feet in diameter I call a large vessel. 

Q). 11. State whether or not any process for making fat acids and 
a solution of glycerine requiring the high heat and enormous pressure 
stated in answer to question nine could be used practically and bene- 
ficially in manufacturing. 

A. In my opinion, the enormous pressure there spoken of would 
be dangerous to handle or control; of course that answers itself. If 
they were dangerous they wouldn’t be practical. 

Q). 12. State whether or not any such process, within your knowl- 
edge, requiring such high heat and pressure for manufacturing fat 
acids and a solution of glycerine is anywhere in use. 

A. I have never seen anything of the kind. I have read of state- 
ments and heard verbal statements where such pressures were in use, 
always combined with smallish vessels, but I have never seen any- 
thing of the kind. 

Q. 138. State whether or not there is any more danger to the 
operations in the manufactory from the bursting of a pipe by the 

compression of cold water by hydraulic power than there 
231 would be by the same pressure caused by a serew or lever, 

and is there any analogy between such risk and that caused 
by the expansion of fat and water in a close vessel by heat ? 

A. Water applied by a pump, as in the case of a hydraulic press, 
acts as a solid, and when the pressure internally roduced by re- 
peated discharges from said pump extends Samal the density of 
the material used to hold it, a fracture commences by the condens- 
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ing of the internal particles of said vessel, until the rupture con- 
tinues through the thickness of said vessel, in which case the water 
flows from it in a vapor, releasing the internal pressure, and the 
‘separation thus performed is harmless _ If the pressure of a screw or 
lever is applied to a pipe internally, whenever the pressure so ap- 
plied is greater than the strength of the material, a fracture com- 
mences, either by condensation or rupture. In such case the elas- 
ticity of the metals or apparatus so combined will extend beyond 
the mere fracture but a small distance. I suppose I have answered 
pretty clearly that there is no danger in either. 

(). 14. In a vessel containing fat and water into which steam is 
introduced until the pressure rises to and remains at about two 
hundred and fifty degrees, or three hundred pounds to the square inch, 
said vessel. being full of fat and water to within about three feet of 
of the top, state whether or not in such case the water is prevented 
from being converted into steam. 

A. When you fill a vessel with fat and water and introduce steam 
into said vessel amid the fat and water, the first action will be to 
condense the steam into water; and if you continue on the process 
until the entire mass of fat and water passes into temperatures above 
two hundred and twelve, then you commence to make steam and 
water and fat in combinations of distinct particles proportionate to 
your temperatures and pressures, and varying with such pressures 
and temperatures, the three properties, fat and its particles, water 
and its particles, and steam and its repellant particles. 


Cross-examination by Ricnarp A. TinguMan, Esq. : 


X 15. Please state whether you have ever had any practical ac- 
quaintance whatever with vessels containing water at a temperature 
of melting lead, and also when and how you have ascertained the 
pressure produced in such vessels under such circumstances. 

A. I have had no practical necessities to handle water under the 
temperature of melting lead. The results laid down by English and 
American experiments to ascertain the pressure under a variety of 
temperatures have, so far as I have followed them up, been nearly 
correct ; therefore, I conclude the statements made agreeing nearly 
with what I have had experience in would be nearly correct. 

X 16. How long have you been acquainted with and believed in 
the correctness of the results of the experiments you refer to? 

A. I should think likely in the neighborhood of fifteen years. 

X 17. State whether you were examined as a witness in the case 
of Tilghman vs. Werk, in 1860? 

A. Yes. 

X 18. State whether you then testified that the pressure in a ves- 
sel in which water was heated to the temperature of melting lead 
was about eight hundred pounds to the square inch ; and, if so, why 
you then considered such pressure to be only half as much as you 
now state it to be. 

A. I can’t say what I testified. I often, in reference to the subject, 
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have expressed myself that the temperature of melting lead 
232. =would produce as much as eight hundred pounds pressure. 

[ wish- then, as now, to refer to the fixed rules as laid down 
as the guide, in speaking then, as now, as agreeing with my own 
opinion. 

X 19. Please examine the printed copy of the testimony then given 
by you, and state whether you believe it to be a correct copy or not, 
and whether you therein refer to the existence of any such fixed rules 
as you now speak of. 

A. The copy, as examined, I can’t say but what agrees with what 
was then stated. I don’t refer to said rules; I have known them to 
exist long before that time. 

X 20. Then state why you then named a pressure entirely at vari- 
ance with that stated in such rules, with which you were then ac- 
quainted and believed to be correct. 

A. At that time 1 had not examined the rules for some time, 
neither have I any knowledge of having examined them from that 
day to this. 

X 21. If so, then what authority have you for doubling the press- 
ure you then asserted ? 

A. I believed then that that pressure was attainable at that tem- 
perature, and I believe now that the pressure now named is attain- 
able at that temperature. I may be in error. 

X 22. Question repe: ited. 

A. I said it was my opinion. 

X 23. Do you form and state and change opinions on such sub- 
jects without the authority derived from any experiments, either by 
yourself or others? 

A. The experiments as made and laid down have been my gen- 
eral guide. 

X 24. What is temperature of the water in a steam-boiler giving 
a pressure of ninety pounds to the inch? 

A. I cannot state positively, but I think it would be something 
above three hundred. 

X 25. How long have you had that opinion? 

A. Thirty-seven years. 

X 26. Then state why, within four years, you have testified, in 
case of Tilghman vs. Werk, that water in a boiler of ninety pounds 
pressure is but at two hundred and twelve degrees temperature. 

A. It is my opinion that when you add temperature to water a 
portion of it goes into the repellant state of steam, and that portion 
which remains in the water, having the accumulated temperature, 
has assumed a steam form, and if not held by pressure in contact 
within the water it would escape and the temperature of the water 
be left at only two hundred and twelve degrees. 

X 26. Question repeated. 

A. In replying to question twenty-four I intended to state that the 
steam at the temperature of ninety pounds pressure was in the neigh- 
borhood of three hundred degrees. I consider that the water in said 
boiler, together with the portion of steam of said boiler, occupy the 
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same space, and that is takes the two properties of steam and water 
combined to carry the temperature of three hundred degrees. 
X 27. Having now corrected your misunderstanding, please an- 


swer again what is the temperature of the liquid water in a steam- 


boiler giving a pressure of ninety pounds to the inch. Is it at two 
hundred and twelve degrees, at you stated in 1860, or at about three 
hundred degrees, as you stated to-day? 

A. My opinion is that the cubic inch of water carries the two hun- 

dred and twelve degrees, and the cubic inch of steam that is 
233 combined with the cubic inch of water carries the balance to 
~ make up the temperature. 

X 28. Question repeated. 

A. I have answered both of them. Haven’t I stated that the 
water carries two hundred and twelve degrees in a boiler at ninety 
pounds steam pressure ? 

X 29. Is this statement, that the water in a steam-boiler giving 
ninety pounds to the square inch of pressure is only at two hun- 
dred and twelve degrees, in accordance with the experiments of the 
American and foreign authorities which you have stated to be your 
guide on this subject ? 

A. I have given that statement as an individual opinion, and 
have given with it other explanations which, to my mind, will not 
materially conflict with the general known rules. 

X 30. State whether you consider the safety or danger of a steam 
apparatus to be dependent entirely on the relative strength of the 
apparatus used to resist the pressure used. If not, on what does it 
depend ? 

A. I think the reliance should be placed on the strength of the 
material. ? 

X 31. What proportion between the pressure used and the press- 
ure required to actually burst the boiler is generally adapted by 
steam engineers in the construction of steam-boilers ? 

A. In my own business I generally use six to one, or but one- 
sixth the pressure. 

X 32. Are you acquainted with the rules generally adopted by 
engineers for calculating the strength of cylindrical wrought-iron 
vessels? If yea, please calculate the bursting strength of a per- 
fectly welded iron tube one inch external diameter by half an inch 
internal diameter. 

A. I can’t say that I am. 

X 33. By your rules what would you calculate the strength of 
such a tube to be? 

A. I don’t feel able to answer further. Had I necessities for form- 
ing that strength I would look into the matter and form my opinion. 

X 34. Do I understand, then, at present that you have no specific 
idea of the strength of such tubes? 

A. As such tubes would be based upon a great — of modes 
of manufacture and the materials from which they would be manu- 
factured, it would be hard to say until the strength of the material 
was really known what pressure even the same form and size of 
tube would bear. 
30—S83 
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Re-examination by SamuEt T. Harris, counsel for defendant: 


Q. 35. How long have you been generally consulted by manufact- 
urers of star candles in this city in regard to steam-boilers, tanks, 
and other machinery used in said business ? 

A. From the commencement of the business; it must be nearly 
twenty years. All the first factories I built; some I built in part 
afterward. Werk had made a commencement, but never succeeded 


till I went to him. 
JABEZ REYNOLDS. 
STATE OF OHIO, 1) 
Hamilton County, § 


‘ &8& my 


[, A. R. Dutton, a notary public in and for said county, duly com- 
missioned, sworn, and qualified, and acting as such officer, do hereby 
certify that Jabez Reynolds was by me affirmed in the case named 

in the caption to the foreguing deposition to testify the truth, 
234 the whole truth, and nothing but the truth, and that the 

deposition by him subscribed, as above set forth, was, in the 
presence of said deponent, reduced to writing by me, as far as to the 
end of the fifth page thereof; that then, I having an engagement 
elsewhere, it was agreed between Samuel T. Harris, counsel for the 
defendant, and the plaintiff, who was present in person, that said 
Harris should take and reduce to writing the remainder of said 
deposition, and, accordingly, the same from the fifth page thereof to 
the close is in said Harris’s handwriting; that said deposition was 
not signed by the deponent in my presence, but I am familiar with 
his signature, and believe the name written at the end of said depo- 
sition to be in the handwriting of said deponent; that said deposi- 
tion was taken by agreement of counsel for the defendant, with the 
plaintiff in person, at my office, in the city of Cincinnati, Hamilton 
county, Ohio, on the eighteenth day of February, 1864, between the 
hours of ten o'clock a.m. and four o'clock p. m. of said day ; and, 
further, T certify that Tam not of counsel or attorney for either party 
to the said cause, nor In any way interested in the event thereof. 

Witness my hand and notarial seal this twenty-fourth day of Feb- 
ruary, A. D. 1S64. 

[us] A. R. DUTTON, 
Notary Public, Hamilton County, Ohio. 


Fee, $25; paid by the defendant. 
A. R. DUTTON. 
May 3p, 1864. 
Present: Mr. Goddard, counsel for defendant, and Mr. Harding, 
counsel for complainant. 
Testimony on Part of Defendant. 
WiLtiAM THOMAS, sworn on part of defendant, says: 


Q. 1. What is your name, age, residence, and occupation ? 
A. William Thomas; age, thirty-eight years; residence, New 
York city; am a machinist and engineer. 
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Q. 2. Have you recently put up a coil apparatus for operating on 
fats; if so, state when and where, and describe the apparatus. 

A. I have; in Mr. Van Horn’s shop, in Fifth street, between ave- 
nue D and Lewis street, last week or the week before. It was a coil 
composed of thirty-six feet of hydraulic pipe, one inside coil and 
one outside, all one piece of pipe. It was then sent to the foundry 
and cast iron round the coil, and it was all furnished with a safety- 
valve and lever and necessary weight attached to it, with an inlet 
and an outlet; it was also furnished with different holes for different 
metals to prove the heat; one of the four holes was for saltpetre. 

Q. 3. Where was it put up? 

A. At R. G. Mitchell & Co.’s factory in this city. 

Q. 4. Did you see to the putting of it up? 

A. I was not there at the putting of it up, but I saw it afterward 
and examined it. 

Q. 5. What fitting had it in the way of pumps? 

A. An ordinaryehydraulic pump at the inlet of the machine. 

(). 6. How about the vessel for containing the mixture of fat and 
water ? 

A. That was a tin vessel for holding the mixture of fat and water 

in; it was connected with a vessel underneath, where it took 
235 its suction from ; it was connected with the pipe. There was 

an agitator for keeping the fat and water mixed; there was 
an agitator similar to a churn-dash, filled with holes, to play up and 
down. | 

Q. 7. Where the pipe came out, was there any portion of it which 
was not exposed to the fire ? 

A. Yes, sir; that part that led into the condenser; it was coiled. 

Q. 8. In constructing this machine were you guided by any draw- 
ing; and, if so, what? 

A. I was, as near as possible, by the drawing I see there. (This is 
the drawing attached to Mr. Tilghman’s English specificatiqn.) 

Q. 9. Did you also, at the same time, for the same purpose, read 
the specification to which the drawing was attached ? 

A. I did; part of it; that is, the part that related to the coil. 

Q. 10. Did the apparatus you med differ in any respect, except as 
to size, from the coil apparatus described in said specification? And, 
if it did, state wherein it differed. 

A. It did. As I found it was almost impossible to build a coil 
like that I was compelled to put two turns in instead of three; it 
did not differ in any other way. 

Q. 11. What was the inner diameter of the pipe ? 

A, Half an inch—supposed to be. 

(). 12. Was it set up in brick-work at Mr. Mitchell’s factory ? 

A. It was; and there was a place for fire underneath. 

Q. 13. How long have you = a machinist and engineer? 

A. About as long as I can remember; that is, working at that 
line of business. 

Q. 14. Were you ever employed in the candle factory of Mr. 
Mitchell ? 
A. I was. 
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Q. 15. When, and how long, and in what capacity ? 
A. It is about four years ago since I was there steady. I was 
about ten years steady there as an engineer. 
| Q. 16. While there did you become familiar with the operations 
| carried on in making candles, preparing the fat, ete. ? 
A. Yes, sir. 
(). 17. Was you present, and, if so, when, at any experiments on 
fats for making fat acids in this coil apparatus which you made? 
A. I was; yesterday and a couple of days before that. 
| Q. 18. State how the experiment Was made, what fat was used, 
| and what was done? 
A. The fat was in a melted state, and also warm water. There 


nt Cpe eran = 


| | was two measures of fat and one measure of water from the same 
| measure. The fat and water were put into the tin vessel in which 
| the agitator was, and was agitated and pumped into the heated coil, 


one man agitating and one pumping. L believe there was a fire 
under the apparatus; it was heated up tothe melting point of tin 
and bismuth, and sometimes at the melting point of lead. 
Q. 19. Did the fat come out into the condenser after going through 
| the pipe? 
| A. It did. 
| Q. 20. Was there any smell from the product as it came out into 
the condenser; and, if so, what was it the smell of? 
A. There wasasmell from it. [t was the smell of burnt fat; very 
| sharp; it hurt vour eyes; acroleine, [ think. 
: Q. 21. Was there, during these experiments, a weight on the 
valve? 
A. Yes, sir. 
236 Q. 22. Were these experiments all about the same, or did 
they differ ? 
(Objected to as leading.) 


| A. They were all about the same. They differed a little some- 
| times in regard to the smell. 
, (). 23. Were any of them without the smell” 
A. They generally had a little smell when the tin was melted. 
Q. 24. How when the bismuth was melted as to smell ? 
| A. A little stronger. 
| Q. 25. Did you ever know such candle stock as this was made : 
| into candles in Mr. Mitchell’s factory ? 
| A. No, sir. 
| Q. 26. Was it better or poorer than Mr. Mitchell's? 

A. Poorer. 

(). 27. In the process which was carried on in Mr. Mitehell’s fac- 
tory, When you was in his employment, was sulphurie acid used on 
the fats’ 

A. Yes, sir; and lime. 
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Cross-examined : 


X 28. Who told you to call the thing which you smelt in) Mr. 
Tilghman’s apparatus “ acroleine ? ” 
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A. Nobody. 

X 29. How did you know what was the name of it ? 

A. From previous experiments, and then hearing it called so. 

X 30. Who did you hear so call it? 

A. Some years ago, in trying experiments, I heard Mr. Verdin 
call itso. Mr. Verdin, Sr., Mr. Mitchell’s vartner. 

X 31. What was the experiment which fe was trying ? 

A. Trying to distill fat. It might be five years ago; several 
times. 

X 32. Why did you call the coil at the end of the apparatus 
which you used a condenser ? 

A. We generally call in our*business anything which is put in 
water to cool the contents which passes through it a condenser. 

X 33. Do you know whether that coil in the apparatus which you 
used acted as a condenser or not in the ordinary sense in which en- 
vineers and machinists use the word condenser ? 

A. No, sir; it did not act so, 

X 34. What processes of treating fats have you been practically 
familiar with at Mr. Mitchell's works? 

A. Saponification and decomposing. I don’t mean to say that I 
am practically capable of doing these things myself; but have seen 
them done, and can tell a good piece of stuff when it is done. 

X 35. How was the decomposition of fats effected at Mr. Mitchell’s 
factory during the ten years which you were with him ? 

A. Fat was placed in a vessel with water; steam was turned into 
it, and got toa boiling point; next there was lime and water, or 
whitewash, as you may term it, was gradually sprinkled into it; 
next stirring it up with big sticks; then when » fn allowed to cool 
down, and the water run off from it. Next operation for decom 
ing was diluted sulphuric acid placed in a vessel; steam turned on 
to it and brought to a boiling point. Then the men got to work 
with shovels and shoveled this saponified fat into the sulphuric acid 
and water. Then it was allowed to settle, when the operation was 
finished and the fat run off, and the lime and the acid left in the 
bottom. 

X 36. Did Mr. Mitchell abandon this lime process of decomposing 

fats before you left ? 
237 A. No, sir; he did not. 

X 37. Did you ever see the process of decomposing fats by 
hot water alone without the use of lime practiced at Mr. Mitchell's 
factory ? 

A. I can’t say that I have ; I have only seen the apparatus ; it was 
introduced after I left. 

X 38. Who superintended the apparatus which you made, and 
which you saw tried yesterday at Mr. Mitchell’s factory ? 

A. I can’t say that there was any particular one; all seemed to 
take a hand in it that were there. 

X 39. Who all were there ? 

A. There was myself, Mr. Verdin, Sr., and Mr, Verdin, Jr., and 
two Germans—one of the engineers in Mr. Mitchell's factory, and the 
other attends the fires; also Mr. Thain, Mr. Goddard, Mr. Mitchell ; 
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I don’t know that Mr. Mitchell stopped through the whole; and 
there was one more gentleman. 

X 40. What did you do? 

A. I was sometimes a taster and smeller; [ also worked the force- 
pump sometimes, and went round the whole of it. 

X 41. Can’t you tell me who conducted the experiment ? 

A. I really cannot; I have told you before it was a general thing. 

X 42. Was there a uniform resistance to the pump during the 
Whole time vou worked it ? 

A. I did not work it long enough to try that. 

X 43. How loug did you see the apparatus work at any one time? 

A. It might be about three hours. 

X 44. Was it kept running all the time for three hours ; that is, 
did the materials run out at the exit-valve during the whole three 
hours ? 

A. It might have stopped running a couple of seconds or so, more 
or less, at a time. 

X 45. How long did you work the pump at a time ? 

A. Not more than a minute. 

X 46. Did the material come out of the exit-valve when the pump 
stopped working ? 

A. I don’t think I said that the pump stopped working; I don’t 
recollect seeing it stop. 

X 47. Then you never saw that apparatus filled with fat and water, 
and the heat applied to it while the pump was not working ? 

A. I think it would be impossible to fill it with fatand water when 
the pump was not working. 

X. 48. Were you there when the pump stopped working ? 

A. No, sir. 

X 49. How was the operation commenced when you were there ? 

A. It was filled with water, I think; then the fat, as I stated be- 
fore, Was in a melted state and a fire got up under the machine ; 
then the water was heated, all made ready, when the machine got 
the right temperature of heat. There were two measures of fat in a 
melted state, and one measure of hot water put into the churn or 
apparatus for mixing it. Sometimes I worked the churn and some- 
times another party. 

X 50. You have spoken of the right heat; what did you call the 
right heat ? 

A. Melted lead. 

X 51. Did you try the apparatus at any other heat ? 

A. Yes, sir. 

X 52. How did the heat at which you tried it affect the character 

of the product ? 
238 A. As I said before, it smelt a little at the melting point of 
the tin, and more at the melting of the bismuth. 

X 53. Was the appearance of the product obtained at the tem- 
perature of melted tin different from that obtained at that of melted 
bismuth ? 

A. I can’t say that I took notice of a material difference in the 
look of it. 
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X 54. Did you notice the product of any lower temperature than 
that of alia tin ? 

A. No, sir; I don’t think the machine was started at any lower 
than that. 

X 55. What was the objection to the product which you obtained 
at the temperature of the melting point of tin ? 

A. All that I could see was that it was not decomposed, in my 
opinion. 

X 56. What was the objection to it at the melting point of lead? 

A. A bad smell. 

X 57. How did you ascertain that the fat was not decomposed at 
the melting point of tin? 

A. By placing a small piece between my finger and thumb and 
squeezing it; the usual method to see if the oil would separate from 
the stearine. 

X 58 How long did you leave the mixture under the action of 
the tire when the temperature was at the melting point of tin? 

A. Sometimes we worked the pump for an experiment; it might 
be probably ten minutes perhaps, or it might be longer. I didn’t 
keep any account. 

X 59. Might it not have been less ? 

A. I can’t say. I kept no time. I had no watch. 

X 60. What experiment did you suppose you were trying ‘ 

A. An experiment to make stearine. 

X 61. Did any one tell you what experiment was to be tried ? 

A. I believe they did. 

X 62. What did they say, as near as you can state ? 

A. I believe they said it was a machine to try to make stearine to 
make candles. Also, I believe it was understood it was to make 
glycerine. 

X 63. Was that all that was told you? 

A. I think that was all except to experiment with. . 

X 64. Who was it told you this? 

A. Mr. Verdin, Sr. 

X 65. Who told you what to do with the apparatus when you got 
there ? 

A. I believe that the first thing that I know of was Mr. Verdin’s 
trying the metals. Then I tried myself afterward. 

X 66. How did you try the metals? 

A. With the rods or tap bars. 

X 67. How did you know how iong the material was to be ex- 
posed to the action of the heat? 

A. I believe I understood from Mr. Verdin that it was ten minutes. 

X 68. What means did you take to ascertain whether it had been 
exposed for ten minutes ? 

A. Some was counting, some was timing, and soon. They had 
watches. I had no watch myself. 

X 69. Did you try any experiment in starting the appa- 
239 ratus at low heat and ascertain by gradually increasing it the 
temperature which gave the products best fitted for making 


candles ? 
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A. It wasn’t started, as I stated before, to my knowledge, before 
melting tin. 

X 70. Was any experiment tried in retaining the fat under the 
action of the heat, at a temperature of melting tin, long enough to 
decompose it ? 

A. Not that I recollect. As I come to think of it, I think we did 
the first day. 

X 71. How long did it take to decompose the fat at the point of 
melting tin? 

A. I don’t believe it was decomposed at all. It might be partly. 

X 72. Was the fat decomposed at the point of melting lead ? 

A. I believe it was; partly burnt, I thought. 

X 73. Did this apparatus leak any ? 

A. It did through the mouth ; it was intended to. 

X 74. Whatdo you mean by saying it leaked through the mouth— 
it was intended to? 

A. That is the mouth we made for the fat to come out. That was 
the only place, with the exception of a very little in the safety-valve, 
Which was very hard to keep tight. 

X 75. Was it not at the safety-valve itself that this product came 
out? 

A. No, sir; it was a spout attached to the safety-valve or safety- 
valve chamber. 

X 76. Who loaded the safety-valve? 

A. I cannot say. 

X 77. Would the steam, generated at the melting point of lead, 
have suflicient pressure to open that safety-valve as it was loaded ? 

A. I don’t consider it would be steam any more, at the melting 
point of lead. I think it would be a gas. 

X 7S. Would the thing, whether it be gas or steam, generated at 
the melting point of lead, have suflicient pressure to open the exit- 
valve in the apparatus which you tried ? 

A. I didn’t load the valve, and therefore I cannot answer that 
question. 

X 79. Ilow many strokes a minute did this pump make? 

A. Fourteen a minute, T believe. 

X 80. What was the diameter of the piston, and how many inches 
did it move each stroke? 

A. Half inch diameter, and it moved three inches each stroke 

Adjourned to the 4th instant at 10 a.m 

May 4, 1N64 

Present: Oounsel for prospective parties 

A ST. Can vou swear that the apparatus which wou tried at de 
fondant’s Rectory Was constructed and worked in accordance with 
the spocitication of the complainants: RAL Tilghonan’s, letters pat 
wrt. 

A. Tecan swear to one part of it, but as to his letters patent | can- 
hot, 

AX S2. Question repeated. 
A. L dind’t read his letters patent. 
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X 83. Where were the apertures placed which contained the melted 
metals used as tests of temperature—on what part of the coil ? 
A. On one side of it. 
X 84. At the top or bottom ? 
240 A. They were not quite at the top. 
X 85. Mark on the drawing before you where they were 
put. 
A. I have marked it on the Exhibit, “Wm. Thomas, P.” 
X 86. In the apparatus described by you, was there any shield or 
fire arch, such as shown at “O,” on Exhibit “Wm. Thomas?” 
A. I didn’t take notice of that part of it. 


Redirect : 

Q. 87. You have said that you did not read plaintiff’s patent. 
State whether you read a part of the specification describing the coil 
apparatus ? 

A. I did. I stated that before. 

Recross : 

X 88. Did you read and understand the directions contained in 
the plaintiff's specifications for making and operating the coil appa- 
ratus ? 

A. I read enough to instruct me to construct one as near as | 
could to the drawing and specification. 

X 589. Question repeated. 

A. For making it, I did. For operating it, that I did not study. 

VILLIAM THOMAS. 


Subscribed and sworn to before me this 4th day of May, 1864. 
KENNETH G. WHITE, Examiner. 


Joseru T. Verprn, recalled on the part of the defendant, says: 


Q. 1 Will you state your knowledge as to the construction of a 
coll apparatus in which experiments were recently made in decom- 
posing fats in the factory of R. G. Mitchell & Co.? 

A. It was made of iron pipe, about one inch external and half 
inch internal diameter. This pipe was coiled up and down, there 
being one coil inside the other. The length was about thirty-six 
feet. It was then inclosed by casting cast iron around it. This 
gave a mass of metal, having a lange aperture in the center, This 
piece Was placed in brick-work, so as to hove fire under it, the heat 
of whieh passed all around it, and also through the hole in the 
contre, so as to equalize the temperature as much as possible. This 
coil was connected at its exit with another coil of similar pe, 
wissing through water, se as te cool down the contents te below two 
aoe! and twelve degrees. At the exit of this second coil or con- 
denser there was a satety-valve attached, This valve was so loaded 
as to resist the interual pressure when the pump should be stopped. 
The entrance of the first coil which I have mentioned was connected 
with one of our hydraulic pumps, which forced the mixture into 
the coil. The pump took its suction from another vessel, wherein 
J1—SSo 
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the fat and water was placed in the proportion of two measures of 
fut to one measure of water. In this vessel there was a perforated 
piston, kept in rapid motion up and down, so as to form an emul- 
sion, The coil, val dover the fire, was provided with four tubes, 
running into the east iron, in which were placed tin, bismuth, lead, 
and nitrate of potassa, oar saltpetre. There were four reds of equal 
length emploved to see when those metals were melted. 

Q). 2. Did this construction correspond with any, and if any, what, 
description and drawing ” 

A. It corresponded essentially with that connected with Mr. Tilgh- 

mans J citication, 
241 Q. 3. Were you present at any experiments on this ap- 
paratus? If so, deseribe them. State the operation and the 
result. 

A. L was present at three experiments on the apparatus; at the 
first two not the whole of the time; at the third one during the 
whole of the time, lasting over two hours. The fat and water were 
placed in the churn, for the purpose of forming an emulsion, in the 
proportions already stated. The vessel would hold about twenty 
pounds of fat. We didn’t fill it entirely, but we kept replenishing 
it with fat and water in the proper proportions. The perforated disk 
was set in rapid motion, and an emulsion formed. The pump was 
started and forced this mixture into the coil over the fire, which coil 
had been previously filled with hot water, and heated to the melting 
point of tin. The — was then kept continually in operation at 
the rate of fourteen strokes, of three inches each, per minute, so as 
to have the mixture of fat and water subjected to the heat for ten 
minutes, or about that—that is, it occupied about ten minutes In 
passing through. The temperature was allowed to rise a little, al- 
lowing the bismuth ¢4o melt, and for a short time also the lead, and 
kept working the most of the time with the bismuth melted, and not 
the lead. The saltpetre was never melted. The fat and water, after 
passing through the first coil, passed through the second coil or con- 
denser, and escaped through the loaded safety-valve into a vessel 
placed for its reception. The results were fat acids, some undecom- 
posed fat, glycerine in solution, and a sharp-smelling product called 
acroleine, Which gave the fat and the glycerine a very acrid smell 
and taste. The odor filled the whole building, which is about 
twenty-five feet square and forty feet high. It was very perceptible 
when you got to the rear of the building, so as to be felt in the eyes, 
irritating them. I have samples of the results, and another gentle- 
man, Mr. Thain, took another sample as it came from the exit of the 
apparatus. 

Q. 4. Will you produce the samples and describe them? 

A. “Exhibit A, May second, 1864,” is a sample of the original fat 
used in the operation. It is lard stearine, the same which we are 
using In our factory. “ Exhibit B, May second, 1864,” is a sample of 
the fats as they came cut of the exit of the machine, being afterward 
washed with diluted sulphuric acid, which is the process usually em- 
ployed to wash such fats. It consists principally of fat acids, though 
there is some little undecom posed fat in it. “Exhibit C, May second, 
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1S64,” is a sample of the water containing the glycerine in solution 
and tainted with this disagreeable odor and taste. “ Exhibit D, May 
second, 1864," is the water of the last sample after evaporating it 
down, 

Q. 5. Is “ Exhibit B, May second, 1864, 
odor? 

A. Tt is net; it would appear stronger if cut or opened. 

QQ. GO At what heat were these samples obtained ? 

A. About the melting point of bismuth. 

Q. 7 Was the lead melted during the operation from which these 
samples were obtained ? 

A. The samples “ Exhibits B and C, May second, 1864,” were taken 
from the whole mass of the products, the lead being melted fora 
couple of minutes only during the whole operation. There was an- 
other sample taken by a gentleman when the lead was not melted 
at all. 

Q). 8. State whether “ Exhibit B, May second, 1864,” is suitable 
stock for making candles; and if not, what is the objection to it, and 
whether it is like the stock made by R. G. Mitchell & Co. in their 
factory ; if not, how it differs. 

A. Candles can be made from it, but they will not be of 

242. such good quality as those made at Mitchell’s factory. The 

objection to it is its smell and not being well enough crystal- 

lized. This is owing to the smell arising from the destruction of the 

glycerine. It is not the same as that which we are making, the dif- 

ference being the want of thorough decomposition and the disagree- 
able ordor. 

Q. 9. Why was it not thoroughly decomposed, and how could it 
have been thoroughly decomposed, and what would have been the 
result to the glycerine? 

A. It was not thoroughly decomposed because the mixture of fat 
and water was not subjected to the heat long enough. It could be 
thoroughly decomposed either by increasing the time during which 
it is heated or increasing the heat during the same time. The effect 
of either of these modes would be to destroy more of the glycerine. 

Q. 10. Was the apparatus used for these experiments shown to Mr. 
Tilghman at Mr. Mitchell’s factory, yesterday, at his request ? 

A. It was. 

J. 11. State whether the metals used to test the heat were so placed 
or not as to give a correct index of the heat throughout the apparatus? 

A. The metals were placed at the side near the top, into the body 
of the cast iron, and they must have indicated the temperature as 
nearly correct as it could be done by these means. 

Q. 12. How far into the body of the cast iron did the tubes con- 
taining the metals extend ? 

A. About one inch. 

Q. 13. Was there a space between the brick-work and the cast iron? 

A. There was; and the heat passed into this space ; also through 
the centre of the casting. 

Q. 14. How thick was the casting over the coil on the outside? 
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free from the acroleine 
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A. I cannot state, of my own knowledge, as I was not present 
when it was cast. 

Q. 15. Were you present at Mr. Mitchell's factory recently when 
any experiments were tried in decomposing fats by steam? If so, 
describe them; state the operation and results, and describe the ap- 
paratus used. 

A. I was was present at fourexperiments. Stearn was taken from 
one of our steam-boilers through a one-quarter inch pipe, the pipe 
being coiled round in a charcoal furnace, which was heated in order 
to superheat the steam. This superheated steam was led into a cop- 
per vessel by a pipe descending to very near the bottom of it, and 
being pierced with small holes at the end of the pipe, which was 
closed. This vessel contained neutral or lard stearine—about eight 
pounds. ‘The vessel was a cylinder about twelve inches hig hand 
ten inches in diameter. Inthe top of it was another opening to 
which a pipe was connected, which pipe was coiled in the shape of 
a worm and placed in cold water so as to cool down or condense the 
products coming from the copper vessel. When the superheated 
steam was turned into the fat, the fat was gradually decomposed and 
the steam carried over the fat acids developed, and also the glycerine, 
mechanically. The steam condensing in the worm formed the water 
holding the glycerine in solution. The copper vessel was closed by 
acover. It had but the one outlet by which the products passed off. 
The temperature of the vessel was also ascertained by means of four 
alloys placed on the top, melting respectively at 329°, 338°, 350°, 
370°. 

Q. 16. Which were melted during the operation ? 

A. The first two, being alloys of tin and lead. 

Q. 17. Did you take samples of the product of these experiments ? 

If so, will you produce them. 
245 A. I have such samples which T have taken. 

Q. 18. After whose method or process were these experi- 
ments performed’ State whether it-is or not described in any of 
the exhibits in this case, and which. 

A. It was performed aceording to the process of Professor Scharl- 
ing, Which is deseribed in Defendant’s Exhibit No. 10 in this case. 

Q. 19. Will you produce and describe the samples taken by you? 

A. This is a sample of the fat acids coming from the operation 
after having been treated in the usual mode of washing by diluted 
sulphuric acid. Tt is marked “Exhibit A, Scharling, April, 1864.” 
After pressing these fat acids in a hydraulic press and rewashing in 
diluted sulphurie acid I obtained this sample, which is marked 
“Exhibit B, Scharling, April, 1864." This is the same substance we 
make our candles of. This is a sample of a part of the glycerine ob- 
tained upon evaporating the solution resulting from the operation; 
this is marked “ Exhibit C, Seharling, April, 1864.” 

Q. 20. What is the quality of the fat acids and glycerine of which 
you have just produced samples as compared with those produced 
by the process and apparatus used in defendant’s factory ? 

A. The products, as coming from the operation and contained in 
“TEexhibit Scharling, A, April, 1861,” ure not quite equal to those 
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made in defendant’s factory; by this I mean the fat is not so thor- 
oughly decomposéd, because the heat employed in making this sam- 
ple is less than that used in the digester of the factory. It took about 
four hours to decompose eight pounds of the fat of which Exhibit — 
is part of the products.. I mean it required four hours to convert 
eight pounds of the neutral fat contained in the copper vessel into 
the fat acids of which this exhibit isa sample by means of the super- 
heated steam. The glycerine obtained by this operation is fully 
equal to that made in Wright & Fouché's digester used in said fac- 
tory. 

Q. 21. Was any acroleine formed in this operation? 

A. Not the slightest trace. 

(). 22. How do the products of it compare with those from the coil 
apparatus? 

A. The fat acids are about equal to those of the coil apparatus, 
with this exception: Those from the coil apparatus have a disagree- 
able smell and these have none. The glycerine is, of course, far 
superior to that of the coil apparatus. That, in fact, can hardly be 
called glycerine. It is very acrid, as I can show by litmus paper 
and by the taste, while that from the Scharling process is entirely 
neutral. 

(). 25. You say it took four hours to decompose eight pounds. 
State whether the process of decomposition and of being carried over 
out of the vessel was going on in the early part of the operation. 

A. It took a little time, say a quarter of an hour, to heat the ves- 
sel before anything came over. Very soon after, the temperature 
arriving at three hundred and twenty-nine degrees Fahrenheit, some 
stuff came over; by this I mean water, fat, and glycerine. 

(). 24. When did fat acids begin to come over? 

A. When I said fat, in my previous answers, I meant fat acids. 

(). 25. When were these experiments tried? . 

A. Just about two weeks ago. The first two took place about that 
time, and the latter a couple of days after. 

(). 26. Which, in your judgment, is the better, more practical, 

more economical method of making fat acids for candles and 
244. glvcerine—that by the coil apparatus you have described, or 
that by the Scharling process you have described? 

A. That by the Scharling process—by far the best in every respect. 

(). 27. Give vour reasons for this opinion. 

A. In the first place glycerine can be obtained by this process and 
not by the coil process. I mean that it will be salable. In the see- 
ond place, the fat acids obtained from it are not tainted by any dis- 
agreeable smell. Then because there is no pressure it is more safe ; 
and, finally, there are no mechanical difficulties intervening which 
can limit the capacity of the vessel or the quantity operated upon. 


Cross-examined by Mr. HarpinG, counsel for the complain- 
ant: 


X 28. InScharling’s process, why is there an absence of pressure ? 
A. Because the outlet of the vessel is larger than the pipe convey- 
ing the steam into it. There may have been sotne little pressure 
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into the vessel, and especially so in one of the operations. When I 
placed the outlet of the condenser under water, there was a pressure 
under water corresponding to the height of that column of water, 
which was not much. 

X 20. Why is an absence of any material pressure required in the 
Scharling process ? 

A. I don’t know why the absence of pressure is required in the 
Scharling process. 

X 30. Does not every process of distillation require the absence of 
pressure ? 

A. Yes, sir; the distillation process requires the absence of press- 
ure; but I donot regard this Scharling process as a distillation of 
the fats. The heat used was insufficient to convert the fats into 
vapor; the fat acids was carried over by steam mechanically, as I 
stated before. 

X 31. Does not Scharling speak of it as a process of distillation ? 

A. I believe he does; but the word distillation is a word which 
“an be either broad or narrow, like the general term saponification, 
which he sometimes made to include the Scharling process and the 
one used in defendant’s factory, as well as that of saponification 
proper. I have read a work wherein Scharling’s process was called 
a saponification. 

X 32. You have said that pressure is not required in the Scharl- 
inge process; is pressure required in the Wright & Fouché apparatus, 
as used by the defendant? 

A. There is a pressure in the Wright & Fouche apparatus used 
by the defendant. 

X 33. Question repeated. 

A. It is required as we use it now, 

X 54. Is pressure required in the Wright & Fouche apparatus, as 
the defendant has been in the habit of using it in his regular busi- 
ness ? 

A. It is. 

X 30. Why is it required ? 

A. To get the heat which we are using. 

X 36. Cannot that heat on the fat alone be obtained without the 
use of pressure ? 

A. It can, and more too, if you have no water present. 

X37. Ifthen the mere production of the heat in the fat does not 
require pressure, Why was the pressure required at the defendant's 
factory, In the Wright & Fouche apparatus, as used by them ? 

A. In order to be able to heat the water and steam present in the 
a to the required temperature. 

A 38. Could not the fat and steam be heated to that tem- 
perature without the aid of pressure ? 

A. They could. 

X 39. Why, then, was pressure required in’ the Wright & Fouché 
apparatus if fat and steam could be heated to that temperature with- 
out pressure ? 

A. To prevent the vapor of water or steam escaping and carrying 
off with it the heat, and thus saving a large amount of fuel. 
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X 40. Do you mean by the last answer to say that the effect of the 
pressure which is required in the Wright & Fouche —— as 
used by the defendant is to preserve the water in a liquid state at a 
high temperature in the presence of fat? 

A. Yes, sir; I think that is about the effect of it. 

X 41. And do you mean to say that that effect of the pressure is 
to produce an economy in the decomposition of fats, as compared 
with the decomposition without the aid of pressure ? 

A. Yes, sir; the Wright & Fouché apparatus is more economical 
in respect to fuel than that without pressure. 

X 42. Can you give me any idea based on your experiments in 
decomposing fat by the use of water under pressure and by the use 
of steam not under pressure ? 

A. I cannot; my Leotinn apparatus in connection with the steam 
operation was imperfect in construction, and would give no basis for 
any calculation. 

X 43. Is not pressure required in Mr. Tilghman’s process ? 

A. It is. 

X 44. Is not the effect of that pressure to retain the water in a 
liquid state in the presence of fat at a high temperature? 

A. It is. 

X 45. In this respect do not Tilghman’s process and the process 
pursued by defendant in the Wright & Fouché apparatus agree ? 

A. They do; they are both carried on under pressure. 

X 46. In this respect do they not both differ from the process de- 
scribed by Scharling ? 

A, They do. 

X 47. Who was the first person who stated that, so far as vou have 
found by your researches, that it was of any importance in the de- 
compostion of fats into fat acids and glycerine to employ pressure 
to retain the water in a liquid state when heated to the tamperature 
required to effect the decomposition ? 

A. So far as 1 know, Chevreul was the first one to recommend 
pressure in the decomposition of fats. Of course, the effect of pressure 
would be to retain the water in its liquid state. 

XN 48. [low does the process carried on by the defendant in the 
Wright& Fouche apparatus differ from the process of Chevreul ? 

A. It differs in not using lime or other alkalies. 

X 4. Is that an important difference, and, if so, why is it an im- 
portant difference ? 

A. Itis because it dispenses with the use of chemicals; conse- 
quently a saving of cost or expense. 

X 50. Is not the highly-heated water retained in a liquid state at 
a high temperature the chemical agent which Wright & Fouché say 
is effective in decomposing the fat in their apparatus and process ? 

A. It is so long since I read that patent that I don’t remember 

what thev do say is the effective agent. 
pa X Ol. Is not that the effective agent in decomposing fat in 
the process that is pursued at the defendant’s works ? 

A. That, together with the steam which is necessarily present, are 
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the effective agents: we could not work the apparatus without hav- 
dng a Space lett for steam, 

XN O22. Ts it not due to the presence of the highly-heated water in 
a liquid state under pressure that defendant's process, in the tirst 
place, and in the absence of Time, in the cal place—that he ts 
enabled to elfeet the decom position of the fat with the economy 
with which he now etfects it, as compared with the process of Scharl- 
Ing and the process of Chevreul ? 

A. It is to those two things together, with the construction of the 
apparatus and the principle of its operation, that the economy over 
Chevreul’s process is due, but T have not said that it was more 
economical than the Scharling process on the whole, nor do T mean 
to say so. IT said that there was an economy of fuel over the Scharl- 
Ing process In my opinion. 

X.53. Who was the first person who stated that there would be 
an advantage in decomposing fats into fat acids and glycerine by 
the use of highly-heated water retained in a liquid state by pressure 
and in the absence of lime? 

A. I don’t know of any one who said there would be an advan- 
tage in that. 

X O4+. Who was the first person who stated that it was advisable 
to decompose fats In that way ? 

A. I think Mr. Tilghman was the first person to mention that 
fats would be decomposed by water or at about the melting point 
of lead; many before him have stated that water or its elements, 
Without specifying any particular temperatures, would do the same 
thing. 

X50. Which of them, before Mr. Tilghman, stated that highly- 
heated water under pressure, in absence of lime, would decompose 
fut into fat acid and glycerine? And quote the statement and give 
the name of the person who made such statement. 

A. IT don’t know of any one having stated it in that form. 

X56. When and where did you ever know of the Scharling pro- 
cess to be used ? 

A. I have read that a similar process was in use in England, the 
diflerence being that that in England used a temperature about 
sixty degrees higher. 

X.57. Whereabouts in England, by whom, and when? 

: A. If my memory serves me, by Mr. Wilson, some time between 
coe” 1854 and 1855. 

X 58. Did not Wilson claim that as a new discovery; and, if so, 
of what date was his patent? 

A. 1 believe he did; I have never seen the patent, and don’t know 
its date. 

X 59. Can you say that it was a prior date to Mr. Tilghman’s 
English patent for his process ? 

A. Of course not; I have never seen the patent. 

X 60. Did you Know of Scharling’s process ever being tried or 
attempted to be tried by any one prior to April, 1864? 

A. Not as to my personal ‘raced wr wl 

X61. On your former examination you referred to experiments 
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tried by vou and Mr. Van der Wevde, samples of which were made 

exhibits m this case; de vou not know of better results having been 
obtained in course of those experiments than these which 

M7 sowere produced and made exhibits in this case? I refer to 
the working of the Tilghman process in a simple digester. 

A. [ never made any experiments with Mr, Van der Weyde on 
the Tilghman process. I was absent from the city at the time he 
made his experiment. In the experiments which I made in a simple 
digester I never obtained any better results than those samples, and 
sometimes Worse. 

X 62. How was it in the gun-metal digester ? 

A. All about the same. 

X 63. Why is the experiment “ Exhibit B, May 2, 1864,” of a 
better color and appearance than the specimens produced on the 
former occasion ? 

A. It may be because we had made two operations before this 
specimen was made to clean out the pipe thoroughly, and also be- 
cause this specimen has been washed with diluted sulphuric acid. 

X 64. Did you try an experiment with a coil apparatus in which 
a mixture of fat and water was maintained ata serra heat 
for the space of ten minutes ? 

A. Yes, sir. 

X 65. Do you mean the experiment which you detailed in your 
examination-in-chief ? 

A. No, sir; I] mean in one of the two previous experiments which 
| have mentioned. 

X 66. In this experiment was the exit-valve loaded so as to pre- 
vent any escape when the pump was not in motion, the coil being 
entirely full and the temperature that of melting lead ? 

A. The exit-valve was so loaded, and the coil was entirely full. 
The lead was melted and not the saltpetre, which is about as near as 
you can work at the melting point of lead for about ten minutes. 

X 67. Was the decomposition of fat into fat acid more complete 
than in the experiment which you tried at a lower temperature ? 

A. Of course it was. I have already stated that a higher temper- 
ature will decompose more quickly and more sheveusile. 

X 68. How did the discharge take place from the exit-valve ? 

A. Sometimes in a constant stream ; at other times it would come 
with spirts. 

X 69. What was the consistency and appearance of the matter 
discharged ? 

A. When it run in a stream it was something like cream ; when 
spirting it was in lumps or clods. 

X 70. Was it an emulsion of fatty matter and water of various 
degrees of thickness ? 

A. It was. I happen to see a sample of it on the table. It is 
marked “ Exhibit E, May 2d, 1864” 

X 71. Does or does not Mr. Mitchell make a higher grade of 
candles than ordinarily produced by the stearic manufacturers of 
the country ? 

A. He makes the best candles in the country of that kind. 

3d2—883 
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X 72. Was Mr. Tilghman present at or notified of any of the ex- 
periments tried upon the coil apparatus at defendant’s factory ? 

A. Mr. Tilghman was not present; I did not notify him. I don’t 
know whether he was notified. 

X 73. In the lime process used at defendant’s prior to the adop- 
tion of the hot-water process, was the pressure carried on in open 

tubs or under pressure ? 
248 A. In open tubs, tightly closed with boards, so that the 
steam escaped through the crevices between the boards. 

X 74. Chevreul stated in his patent that there were advantages in 
carrying on the lime process under a pressure of several atmospheres. 
Do vou know wha it was not used by the defendant ? 

A. Tdo not. Thad nothing to do with the setting up of the fae- 
tory, 

X75. Do vou know of any factory where lime saponification 
under a pressure of several atmospheres was used prior to the date 
of Tilghman’s patent ? 

A. TL don’t know of my personal Knowledge. T have read that it 
has been used under a pressure of several atmospheres In’ France 
since about S31. 

X 76. Do you know how long that process continued in use, and 
whether the period of its use was before or after the practical success 
of lime saponification in open tubs ? 

A. It has continued in use to the present day, even after it was 
found that it could be done in open tubs, 

X 77. Where was it practiced under your knowledge under a press- 
ure of several atmospheres at any time prior to Tilghman’s petent? 

l ask of vour own knowledge. 

A. I think T have already said that I don’t know, of my own 
knowledge, where it was practiced prior to the date of Mr. Tilgh- 
man’s patent. T have al read of it. 

X 75. Can you, as an expert, give any reason why it was not used 
In any of the factories with which you have been acquainted ? 

A. I cannot, because it is certainly more economical under press- 
ure, and the best proot is, | believe, there is no factory how work- 
ing in open tubs mn the country. 


Redirect: 


Q. 79 In Mr. Mitehell’s factory issteam generated in large boilers 
for the various operations of completing the manufacture of candles, 
working the presses, ete, ? 

A. It ts. 

QQ. SO. Is this generally the case in the other manufactories of 
candles” 

A. It is so in all L have passed through. 

Q. Sl. You have stated that in trying the Scharling experiment 
you took the steam from the boiler, which was afterward super- 
heated. What objection or difticulty, if any, would there be in a 
large manutactory conducted after Scharling’s method in getting 
the supply of steam for the purpose of decomposing the fats from 
these boilers ” 
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A. None whatever. 

Q. 82. For what other purpose in decomposing fat on this method is 
fuel used ? 

A. Only to superheat the steam, and also, when starting the ope- 
ration, to help warm the vessel up to the required temperature. 

Q. 83. Would more fuel or less be used in the Scharling operation 
than in that practiced in Mr. Mitchell’s factory ? 

A. A great deal less would be required to do what I have just 
stated than that required by the digester. 


Adjourned to the fifth instant, at half-past ten a. m. 
249 May Stn, 1864. 
Present : Counsel for respective parties. 
Examination of same witness continued : 


Q. S4. In the Wright & Fouche process, as used at Mr. Mitchell's 
factory, state whether there is a fire under each vessel containing the 
fat and water. 

A. There is a tire under each apparatus. 

Q. SO. Is the apparatus of small dimensions or large? And, if 
the former, state whether there is any and what necessity for mak- 
ing it small. 

A. It is comparatively small in diameter (about twenty-one inches), 
and caunot well be made larger, on account of the pressure which it 
has to resist. 

Q. S86. Would there be any such necessity in the use of the Scharl- 
Ing process with steam ? 

A. No, sir; you could increase the size of the vessel up to any 
reasonable capacity. 

(Q. 87. In the practical operation of the method used at Mr. Miteh- 
ell’s factory and one constructed on Scharling’s plan, in which would 
the greater quantity of fuel be required ? : 

A. I think, taking it all in all, the Scharling method would re- 
quire a little more. 

Q. SS. If the digester deseribed in Mr. Tilghman’s specifications 
was used, and so far filled with water as to be entirely full when 
heated, and without any means for producing circulation, except so 
far as the application of heat might produce it, and the degree of 
heat used was the same as that used in the defendant’s factory, how 
long time would be requisite to decompose the fats in the digester 
into fat acids and glycerine ? 

A. T ean’t give the exact time, but it would take very much longer 
than we occupy, I should think, because I have kept it subjected to 
the heat for several hours longer than the time required in our di- 

ve ter without producing the same decomposition. 

(). 89. How much longer have you so tried it without your circu- 
lation 

A. Well, if I remember right, about five hours. I got tired of 
waiting till it got done. 

Q. 90. How many hours altogether? 
A. About fourteen hours under the heat. 
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Q. 91. How far were the fats decomposed into fat acids and glyce- 

rine? 

A. Judging by my usual methods, I should say between one-half 
and two-thirds. 

Q. 92. Would that be a practical operation for a manufacturer of 
candles ? 

A. No, sir; it would be a money-losing operation. 

(. 93. To what, then, is it due that the defendant’s manufacture 
is not a losing operation as connected with the method and appara- 
tus he employs? 

A. Tothe principle on which the apparatus is constructed, which 
is the automatic circulation. You cannot work the apparatus with- 
out having such circulation. The fat would not be Eectanead in 
any reasonable time. 

(). 94. Suppose, instead of water, fat was placed in the lower ves- 
sel in your apparatus and steam forced into it at the temperature 
you employ, and retained at that temperature a suitable length of 

time, what would be the effect? 
250) A. The effect would be to decompose the fat acid and gly- 
cerine in about the same time that it requires in the Wright 
& Fouché digester. 

Q. 95. In the Wright & Fouché process, as used by Mr. Mitchell, 
is the water so far under pressure as to prevent its conversion into 
steam 7 

A. A part of it is converted into steam. 

Q). 96. Could candles of the quality made at Mr. Mitechell’s factory 
be made by Mr. Tilghman’s process” And if not, state your reasons. 

A. No, sir; for I have pressed and washed some of the stock made 
in his coil apparatus, and still found that disagreeable odor sticking 
to it. Candles having such an odor would not bring the price Mr. 
Mitchell’s candles bring. 

Q. 97. Have you ever known acroleime to be produced in using 
the process of line saponification ? 

A. I have been in several factories where this process is carried 
on, but I never perceived a trace of it. 

Q. 9S. Do you know whether any superheated steam was used in 
any of them in that process ? 

A. Yes, sir; in three of them. 

Q. 99. Where were they ? 

A. In Cineinnati, Ohio. 

Q. 100. At work now on that process ? 

A. I believe they are at work at present. 

Q. 101. Can you refer to any publications now present in which 
fats are described as being treated under pressure at high tempera- 
tures with water or steam’? If so, refer to them, and read such ex- 
tracts as refer thereto, and state the dates of such publications. 


(Complainant’s counsel objects to the introduction of any new mat- 
ter at this stage of the case.) 


A. Tecan reter to the specifications of Mr. Dunn’s patent, dated A- 
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D. 1838, the title of which is the manufacture of soap. He states the 
nature of his invention to consist, “ first, in reference to—” 


(Mr. Harding objects to the witness quoting from the paper: 

First. Because the paper is not made an exhibit. 

Second. Because the paper is not evidence of itself for any pur- 
pose whatever, and therefore no quotations from it are evidence. 

Third. Because the witness has stated it to be Dunn’s patent, and 
it is not Dunn’s patent, and he has erroneously stated the date of 
the publication of the document. 


Counsel for defendant asks complainant’s counsel if the publica- 
tion produced is objected to on the ground that the publication of 
the patent appears to have been made in 1857, and whether he does 
not admit that the official printed copy of the patent is evidence of 
its date ? 

Mr. Harding, in reply, says the admission of this document, if it 
had been put in evidence at the proper time, would not have been 
objected to, but at the present he reserves the right to object to its 
admission at the hearing.) 


Witness continues: “Soaps generally, in boiling or heating the 
ingredients of which they are to be composed or manufactured, in 
close or covered steam-tight vessels, so that the saponifying process 
may be performed under steam pressure, and at temperatures exX- 
ceeding the ordinary boiling peints of the aforesaid ingredients, when 
they are mixed together and exposed to heat in open vessels, in the 
ordinary process of soap boiling.” Further on he states: “ The fire 

being lighted, the pressure on the valves should be such as to 
251 allow the temperature in the boiler to rise gradually to about 
three hundred and ten degrees Fahrenheit.” 

(). 102. Read the next paragraph to the words “ taken place.” 

A. “ When it has remained to this height for about one hour the 
ingredient may be discharged from the boilers into the pan or 
frame, when the process of saponification will be found to have taken 
place.” 

(Defendant’s counsel here puts in evidence this copy of said pat- 
entas Exhibit “ Dunn.”) 


Cross resumed : 


X 103. What wages do you receive from Mr. Mitchell, the defend- 
ant? 

A. I don’t receive any from Mr. Mitchell. 

X 104. What wages did you receive while acting as agent in 
attending upon the taking of testimony in this suit at Cincinnati ? 

A. My expenses were paid by the firm of R. G. Mitchell & Co. ; 
and T suppose my compensation went on as if I had not been absent 
from the factory of that firm, for I have not talked with any one 
about it. | 

X 105. What compensation do you receive ? 

A. Taking it in all, about six hundred dollars a year. 

X 106. What do you mean by the expression, “ taking it in all?” 
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A. Part of the compensation I take out in boarding with my 
uncle. 

X 107. What money compensation do you receive ? 

A. I don’t think that is any of your business. ° 

X 108. Question repeated. 

A. About one hundred and fifty dollars a year. 

X 109. Is Florence Verdin a partner of R. G. Mitchell, with whom 
you board ? 

A. Yes, sir. 

X 110. Do you mean to say that the Wright & Fouche method of 
decomposition can be worked without the presence of highly heated 
water In a liquid state under pressure ? 

A. I have said that by placing fat in the lower vessel of the appa- 
ratus, applying heat to that, and introducing steam over the fat at 
the same temperature as that which we generally employ, that the 
steam would decompose the fat in about the same time which it now 
tukes in the way we are now working it. 

X 111. Question repeated. 

A. I mean to say nothing but what I have just stated. 

X 112. Can the Wright & Fouche method of decomposing be 
worked without the presence of highly heated water in a liquid state 
under pressure in decomposing fat ? 

A. I don’t know as it can except so far as IT have just stated; we 
have not worked it without having water in it. 

X 113. Would the fat be decomposed by the Wright & Fouche 
method if fat alone was placed in the lower boiler and the steam 
thrown into ii, as stated by you in the ninety-fourth question and 
answer and in your one hundred and tenth answer ? 

A. Yes, sir; it would, as I should judge from an experiment I 
made wherein the fat was placed ina vessel and heated to about 
that temperature, and nothing but steam of that temperature en- 
tered the top of that vessel, the pressure in that vessel being about 
twelve atmospheres; after the end of a little over six hours the fat 
was found decomposed into fatty acids and glycerine, which I ob- 
tained. 

X 114. Where did the steam go to after it was thrown into the 

lower boiler ? 
252 A. It staid in the vessel. 
X 115. Did it condense in that vessel or did it pass.out in 
the form of steam ? 

A. Neither passed out nor condensed, because the vessel, as I have 
said, was maintained at the same temperature as that of the steam 
passing into it. 

X 116. Where was the fat acids and glycerine found ? 

A. In the vessel itself, of course; the glycerine was quite thick. 

X 117. Was it in solution ? 

A. As the vessel was partly filled with steam and I allowed it to 
cool down before taking the contents out, that steam, as much as is 
contained in the vessel, became condensed and formed water, which 
was mixed with the glycerine, but while the pressure and heat I have 
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mentioned was on there could have been no water present, for the 
reason I have already mentioned. 

X 118. What part of the Wright and Fouche process did you use 
in this operation ? 

A. I can hardly say. I suppose that part which generates steam. 
I did not have that patent in my hands when I made the opera- 
tion. 

X 119. Did you use the feature of circulation described in Wright 
& Fouche’s apparatus ? 

A. No, sir; I only used the Wright & Fouche patent to generate 
the steam which I used in the experiment. 

X 120. From what did you generate the steam in the Wright & 
Fouche apparatus if no water was introduced ? 

A. I said there was no water in the vessel containing fat, only 
steam. Of course the Wright & Fouche digester which generated 
the steam must have had water in it like any other boiler used for 
generating steam under pressure. 

X 121. Where did the steam pass to from the digester in the 
Wright & Fouche apparatus, as you term it? Please refer to the 
drawing of Wright & Fouche’s patent and describe the rationale of 
the process as you understood it. 

A. The lower vessel (a) was filled with water and fire applied to 
it; this generated steam, which went into the upper vessel ; this 
steam was taken by a pipe connected with the upper part of the 
upper vessel, and conveyed into the top of the vessel I have named 
as containing the fat. The vessel containing the fat had been pre- 
viously heated up to the temperature of the steam entering it, and 
was kept at that temperature. The temperature was three hundred 
and seventy-four degrees Fahrenheit,and the pressure twelve atmos- 
pheres, the pressure in all the vessels being equal. 

X 122. Do I understand, then, that in this experiment Wright & 
Fouche’s apparatus was only used as an ordinary steam boiler, and 
that the vessel in which the fat was decomposed had no relation to 
the Wright & Fouche apparatus? 

A. Yes, sir; it was mn used asa steam boiler to furnish the steam 
at the required temperature and pressure. The vessel containing 
the fat was only connected with the Wright & Fouche apparatus by 
a steam pipe. 

X 123. If Scharling’s process was published in 1850, can you give 
any reason why the defendant did not adopt it prior to the date of 
the introduction of the hot-water process by him, instead of contin- 
uing to use the lime process? 

A. I cannot. 

X 124. Can you give any reason why you did not intro- 
253 duce it as superintendent when rebuilding the defendant’s 
factory after the fire took place about a year ago? 

A. Because I had no authority to say what process should be em- 
ployed in the factory ; that was the business of the proprietors. 

X 125. Did you then propose the adoption of this plan to your 
employers? 

A. No, sir; nor of any other. 


256 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL, AND 

X 126. Did you not then know that it was a superior plan to the 
hot-water process as used by you at the time of the fire, under the 
Wright & Fouche patent ? 

A. I did then know that it was a good and practical plan from 
reading reports of scientific men who had seen it in operation ; but 
[ did not say that it was superior to the plan then employed in our 
factory, nor did I then think so. 

X 127. Do you think so now? 

A. No, sir; I think they are about even when equal temperatures 
are employed. 

X 128. What scientific book have you ever read which stated that 
Scharling’s process produced fat acids and solution of glycerine ? 

A. I cannot now name the book to which I have referred in one 
of my previous answers. The process,as was described in that book, 
was similar to that of Secharling, with the exception of using a little 
higher temperature. By this [ mean that superheated steam was 
passed through the fat, and, as was speci lally stated, carried over the 
fatty acids and glycerine at the same time pretty nearly pure. 

X 129. Where was it that you saw that book that contained that 
statement; where did you first see it, and in whose possession was it? 

A. I read it about two years ago in the Astor Library, in the course 
of my general reading. 

X 130. Give me, as near as you ean, the reference to that book— 
the name of the author. 

A. Lean give you nothing more particular than that it was one 
of those books on chemistry, of which there are many, containing a 
resumé of the history of fats. 

X 151. Did you give a reference of this book to any one? 

A. I think T gave an extract from it to Mr. Mitchell. 

X 1582. Was not that reference to Wilson’s process by name ” 

A. TL already stated yesterday that the process was carried on by 
Mr. Wilson, and that [think he claimed the discovery as his own. 

NX 183. Question repeated, 

It did not mention it as Wilson's process: it said it was carried 
on in Mr. Wilson’s factory 

XN 184. Did it say it was Scharling’s process * 

A. Ne, sir. 

XN 135. Did not the reference say that Wilson claimed it as his dis- 
covery, or that it was Wilson's discovery, or something to that eifeet ? 

A. I don’t remember. 

X 136, How, then, do you know that Wilson claimed that as his 
discovery ? 

A. By having read that he got a patent out for a similar thing ; 
but it was not in this work that I read it, nor was it in the E nglish 
publication of patents that I read it. 

XN 137. In what work did you read it ? 

A. As I have read so many I can’t remember; I took no reference 

to it. 
254 X 158. Will you swear that you ever read in any book that 
Scharling’s process by name was used anywhere, or that the 
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statement specifically that it would produce a solution of glycerine 
us well as fat acids; if so, in what book ? 

A. Berthelot, in one of his works, speaking of the decomposition 
of fats into fat acids and glycerine by water, makes a reference to 
Professor Scharling as having done the same thing by superheated 
steam. I have not read of Scharling’s process by name being used 
anywhere except as by himself. 

X 139. Have you ever seen Wilson’s patent ? 

A. I have not. 

X 140. Who owns the Wright & Fouche patent in this country ? 

A. I don’t know for certain. 

X 141. What do you mean by saying for certain ? 

A. Lam under the impression that it is owned by Mr. Mitchell 
and Messrs. Wright & Fouche together, but I am not certain. 

X 142. From whom did you derive that impression ? 

A. From no one in particular. I heard the gentlemen convers- 
ing while negotiating for the patent. 

X 143. When was that’? 

A. I think about May or June, 1859. 

X 144. Who were the gentlemen ? 

A. Mr. Wright and Mr. Mitchetl, Mr. F. Verdin, and a French 
gentleman whose name I do not recollect. 

X 145. What were you doing there? 

A. I was listening, being in the office at the time. 

X 146. Had the Wright and Fouche process been then tried in 
your works or exhibited ? 

A. It had not been in operation in our works, but it had been in 
operation over in Newark, and I saw samples of its products, and 
during the same summer we took that machine from Newark and 
set it up in our factory. 

X 147. What were the terms of purchase so far as you heard ” 

A. I did not hear, nor did I see the terms of purchase. , 

X 14s. Did you then know anything about Scharling’s process ” 

A. IT did not know of Scharling’s process. I knew that steam had 
been used on fats without any alkalies for the purpose of decompos- 
ing them into fat acids. 

NX 14% By whom? 

A. By Mr. F. Verdin. He told me of it before I ever heard any- 
thing of Mr. Tilghman. 

X 150. What did he tell you about it? 

A. He told ine that a German chemist had told him some fifteen 
years ago that steam alone would decompose the fats, and that he 
tried it, or attempted it, and could not make it work, because he did 
not carry it on long enough. That is all I know about it. 

X 151. Why did he not try it again and earry it on long enough ? 
Did he tell you that? 

A. He did not say. 

X 152. How ‘ong did he say he did carry it on? 

A. About six hours, if I remember right. I would not be sure. 

X 153. How did you explain your making the decomposition in 
dv—SS83 
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four hours by steam alone, when Mr. Verdin failed in six hours on 
account of the time being too short ? 

A. Because I kept my vessel and fat at a pretty high temperature 

the whole time, while he, as I understood, then let the steam 
255 from the ordinary steam boiler into his vessel containing the 

fat and nothing more. Of course this vessel must have 
grown colder and colder, there being no outlet for the water to escape 
or a fire under it to keep up the temperature. 

X 154. Why did you sueceed in decomposing fat by Scharling’s 
process entirely in four hours, while Scharling himself declares that 
the decomposition of tallow in the manner deseribed by him took 
place so slowly that it would not be economically practical to pre- 
pare the margaric acid by such process ? 

A. Scharling does not state the pressure under which the steam 
was In the vessel in which it was generated. [think it must have 
been under a comparatively low pressure. The steam I used was 
generated in boilers under a pressure of sixty pounds to the square 
inch, and the probability is I passed more steam through the same 
fat at the same time than Scharling did and therefore got done sooner. 

X 155. Scharling’s process, then, as deseribed by him, is defective 
in not stating that the steam must be used under such pressure as 
will secure the decomposition of the fat as — practical time. 

A. I don’t know as it is. He used steam and superheats it, and I 
used the steam we had in our factory and superheated that. He 
does not restrict any one to a particular pressure of steam. 

X 156. Does he advise any one that by using steam at a certain 
pressure, or of any pressure, that the decomposition of tallow, which 
he declares to take place so slowly that it would not be economically 
practiced to prepare margaric acid by his process, could be so in- 
creased as to connect it into an economically practical process for 
said purpose ? 

A. Ile does not. 

X 157. Would not a person reading his paper be induced to con- 
clude from the paper itself that he had better try some other mode 
of decomposing tallow than by using Secharling’s own process ” 

A. He would be induced to conclude that tallow decomposes too 
slowly by that method, as Mr. Scharling so states himself. 

X 105. (Question repeated.) 

A. L rather think ves. 

X 159. After Scharling had thus stated that the decomposition of 
tallow in this manner was not an economical practical process, who 
was the first person to contradict or correct that statement, so as to 
induce a person to believe it was economically practical—I mean in 
what book was any such statement made, and at what date, and by 
whom ? 

A. I don’t know. 

X 160, What was the earliest referenee which you can give me by 
your researches of such a correction of Scharling’s statement ? 

A. I have no reference. I don’t know of anybody who made such 
a correction Ina book. | wish to add that the slowness of the de- 
composition of the tallow is not very remarkable to any one know- 
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ing anything about the business, for tallow in any process decom- 
poses more slowly than lard or the other fats. 

X 161. Who was the first person that stated specifically that 
Scharling’s process, although not practical for tallow in an economi- 

cal point of view, could be used by lard by name? 

A. I don’t of any such person. 
X 162. Can you not inform me how it was that, after having read 
this passage in Scharling of 1850, that the decomposition of tallow 
was so slow by the : action of superhe ‘ated steam, as tried by him, as 
not to be an economically practical process, you came to the conclu- 
sion that this was an error, and that superheated steam could be 
economically practically used in decomposing ene ? 

256 A. 163. By trying it myself about two weeks a 

X 164. Would you have had any better result the van Scharl- 
ing obtained if you had tried it with the same pressure of steam as 
he did ? 

A. He does not mention his pressure; but I think it was lower 
than mine. If I had used a lower pressure I don’t think I would 
have got a better result. I mean a pressure of a little above the 
boiling point of water. 


Redirect: 


(). 165. What kind of fats are generally meee in this country in 
manufacturing fat acids for making candles ? 
A. Palm oil and lard. 


(‘ross resumed: 


X 166. Do you not use tallow and lard at your factory, and not 
palim- ol? 

A. We do, and about three times as such lard as tallow. We do 
not use palm-oil. 

X\. 167. low long does it take to decompose tallow by the Wright 
& Fouché process at your factory, and how long to decompose the 
lard under the same circumstances ? 

A. For the tallow from seven to ten hours under pressure, accord- 
ing to the kind; for the lard, from six to eight hours, according to 
what kind it is. 

X 168. From all your reading and your experience in factories, 

can you say that any mode of decom posing fats was practically em- 
ployed in a stearine-candle factory prior to the date of Mr. Tilgh- 
man’s patent, January, 1854, except the process of lime saponification 
or sulphuric acid distillation process ? 

A. I cannot. 


J. T. VERDIN. 


Sworn to before me on the days stated above. 
KENNETH G. WHITE, 


kraminer. 
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Davip THAIN, being duly affirmed on the part of defeudant, de- 
poseth and saith: 

Q. 1. What is your name, age, residence, and occupation ? 

A. David Thain; age, sixty-two vears; am a merchant, ex-candle 
manufacturer; residence, Philadelphia. 

Q. 2. Have vou been engaged in the business of candle manu- 
facturer? If yea, how long and where” 

A. Thave: about ten years in Philadelphia and one year on Staten 
Island; am not now ; left off nearly two years since. 

Q. 5. Were you recently present at the factory of Mr. Mitchell, in 
this city, when experiments were performed in making fat acids on 
an apparatus there? If so, describe the experiment, the apparatus, 
so far as you can, the result, and the products obtained. 

A. The first experiment was tried on an apparatus said to be Mr. 
Tilghman’s patent. When I arrived at the factory it was heated to 
about the melting-point of bismuth, having previously been filled 
with water. The operation was commenced by taking two measures 
full of fat and one of hot water, placed in a tin vessel, supplied with 
an agitator similar to a churn-dash. From this first tin vessel it 
passed into a second below it, after being thoroughly agitated. This 
second tin vessel was attached to a suction of a hydraulic 
pump, which was connected with the end of the pipe, which 
was said to be the commencement of the machine. The ma- 
chine was set in brick work, and, of course, was not visible. On the 
outlet I saw what is generally called a safety-valve and a coil in 
water for cooling or condensing. Immediately, when the fat and 
water were placed in the tin vessel and agitated, the pump was set 
going at the rate of about fourteen strokes per minute. Very soon 
afterward the fat and water began to emerge from theexitend. The 
heat, some part of the time, was up to the melting point of lead, but 
generally between the melting points of bismuth and lead. The 
material, fat and water, flowed from the exit end generally regularly, 
and occasionally it would stop for a short time, and then come sud- 
denly a rather harder substance. This operation was continued, [ 
should think;an hour or more after it commenced to run, and | took 
a sample from the pipe, Which has been made an exhibit in this case, 
and is marked “ Exhibit E, May 2d; 1864, K. G. W., examiner.” It 
appears to be decomposed fat, or nearly decomposed. I could not 
judge of it accurately without its being melted down to judge of the 
grain of it. 

Q. 4. Are you acquainted with the quality of the candles manu- 
factured by Mr. Mitchell in his factory? If so, please state whether 
candles of the same quality, or as good quality, could be made from 
the product of this experiment which you saw; and, if not, state your 
reasons. 

A. I am acquainted with the quality of Mr. Mitchell’s candles. 
Candles of the quality which he makes could not be made from the 
product of this experiment, for the reason that there is a very un- 
pleasant smell to this product, which I have never smelt in any 
product of Mr. Mitchell’s factory. 
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Q. 5. What would be the difference in value per pound of candles 
as made by Mr. Mitchell and candles made from the product of this 
experiment, and what the difference in the value of the oils extracted 
in the press? 

A. As near as T can tell, the difference in the value of the candles 
would be two cents per pound. In the oil, probably five to ten cents 
per gallon. 

Q. 6. About what portion of the stock is pressed out in oil? 

A. I should think about sixty per cent, the way Mr. Mitchell 
manufactures. 

(). 7. To what is the disagreeable smell you have mentioned 
owing? 

A. I am not familiar enough with chemistry to answer that ques- 
tion, but I always supposed it to be burnt. 

Q). 8. How does it compare with the smell in the distilling process 
used for making fat acids? 

A. Very similar, but not quite so sharp as when oil of vitriol is 
used, 

Q. 9. Did you witness any other experiments at the same place in 
which the fat was decomposed by steam? If so, please describe it 
and the product. 

A. I did. A portion of the same fat that was used in the former 
experiment was placed in a small copper still, with a small distrib- 
uter attached to a small copper pipe near the bottom of the still. 
The steam led from one of the large boilers through a coil of pipe, 
heated by a charcoal fire, into the still. From the still another pipe 
passed through a vessel containing water, generally called a con- 
denser, the outlet of which was in a vessel containing water. The 
still was heated by the operation of the steam to the point of melt- 

ing tin. About the time it was so heated the decomposed fat 
258 began to emerge from the pipe through the water, a sample 
of which I have here, and it is marked “Exhibit Thain, K. 
G. W.,examiner.” It appears to be about the same substance as the 
other experiment, except that it is free from the disagreeable smell. 

(). 10. How was the degree of heat ascertained ? 

A. By a lump of tin placed on top of the still. 

Q. 11. Do you know whether this which you speak of as tin was 
tin or an alloy of tin? 

A. I only know what Mr. Verdin told me—the last witness. There 
were three lumps of metal on top—two alloys and one tin. 

(). 12. Do you know what the alloys were ? 

A. One he called soft solder and the other, I think, hard solder, 
but the tin was the last that melted. 

Q. 13. What day was this experiment? 

A. On Monday last, May 2d, 1864. 


Cross-examined : 


X 14. Do you know whether the coil apparatus was entirely filled 
and free from steam ? 
A. I do not. I can only say that I saw no appearance of steam. 
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X 15. Did you know how to tell whether steam existed in the 


coil or not? 

No, sir. 

X 16. IHlave you read, and do you understand, all the directions 
given by Mr. Tilghman in his patent for working the coil apparatus ? 

A. I never read Mr. Tilghman’s patent till since the experiment. 

X17. Does not Mr. Mitchell double-press his stock; and do not 
most manufacturers press their stock but once? 

A. I have always understood that Mr. Mitchell did double-press 
his stock. Some others double-press and some press but once, ac- 
cording to the quality of the candle they wish to make. 

X 18. Have you ever seen a pound of candles which had been 
made up out of fat acids produced by the Tilghman coil apparatus 
and then double-pressed ? 

A. No, sir. 

X 19. Hlave vou ever seen a gallon of oil produced by the press- 
ing any stock obtained from the Tilghman coil apparatus ? 

A. Never did. 

X 20. How can you tell what would be the value of said products 
which you have never seen? 

A. Only judging from other products of similar smell. 

X 21. Please examine Plaintiff’s Exhibits Q? and Q®* and state 
what is your opinion of that fat acids as to its being injured by any 
acroleine smell. 

A. I do not discover any unpleasant smell in them, but the smell 
of tallow in Exhibit Q*, which shows that it is not wholly decom- 
posed. (The witness, being shown “ Exhibit Seharling, B, April, 
Is64, K. G. W., examiner,” says: “ I discover no smell in that. I 
discover no smell in Exhibit Q*.”) 

X 22. What would be your opinion as to the value of “Q*” as 
compared with the fat acids ordinarily made in the arts and sub- 
jected to a single pressing ? 

A. I would think that, for single pressing, it would be very good, 
but the quantity is so small that it is impossible to tell with cer- 
tainty. 

X 25. Was not the distillation witnessed by you at the melting 
point of tin performed in a copper vessel, and does not Mr. Mitchell 

decompose his fats in copper vessels ? 
259 A. The experiment which I witnessed by steam was in a 
copper vessel, and I believe Mr. Mitchell does use copper ves- 


. 


sels. 
DAVID THAIN. 
Sworn to before me this 5th day of May, 1864. 
KENNETH G. WHITE, 
Examiner. 


Adjourned to the sixth instant at half-past ten a.m! 
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Present: Counsel for respective parties. 


Henry Bower, sworn on the part of the defendant, says: 


[ reside in Philadelphia. 

(Q. 1. What is your occupation or business ? 

A. Am a manufacturing chemist. 

(). 2. How long have you been such ? 

A. About seven years. 

Q. 3. State whether in your business you purchase and purify 
glycerine, for sale when purified. 

A. I do. 

Q). 4. Extensively or otherwise ? 

A. Extensively. 

Q. 5. Do you know whether there is in the United States any per- 
son who deals more largely than you in that article? 

A. I do not know of any other person. 

Q. 6. Of whom do you purchase ? 

A. R. G. Mitehell & Co., of New York, and Hartman & Laist, of 
Cincinnati. Hartman & Laist, I believe, are chemists. 

Q. 7. State whether you purchase it as it comes from the manu- 
factory, and before it is purified for use. 

A. I do. 

Q. 8. Will you examine a specimen marked “ Exhibit C, May 2, 
1864, K. G. W., examiner,” and state what it is and what is its qual- 
ity ? 

A. It is a solution of glycerine of sweetish sour taste, and a taste 
and smell of acroleine. 

(Q). 9. Would that make a merchantable article of glycerine, re- 
duced and purified ? 

A. It would not. . 

Q. 10. Will you look at specimen marked “ Exhibit D, May 2, 
1864, K.G. W., examiner,” and state what it is and what quality ? 

A. It smells like crude glycerine and has a sour taste. 

Q. 11. Would that makea merchantable article of glycerine, when 
purified ? 

A. It would not; I could not purify it. 

Q. 12. Would you purchase it if offered you for sale? 

A. I would not. 

Q. 13. Will you look at specimen marked “ Exhibit, Scharling, C, 
K. G. W., examiner,” and state what it is and its quality ? 

A. It iserude glycerine, and good quality, judging from the taste 
and smell. 

QQ. 14. Is there any acroleine in it preceptible? 

A. None. 

Q. 15. State whether you examined specimens of crude glycerine 
or solution of glycerine, at Mr. Mitchell's factory yesterday. If so, 

state what was the quality and character of them. 
260 A. I did examine some solution of glycerine there, and it 
was of bad quality. 
(). 16. What was the matter with it? 
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A. It was sour and had a smell of acroleine. 

(QJ. 17. Who was present and who showed it to you? 

A. Mr. Verdin, Sr., and he was the only person present. 

(). 18. State whether, in the course of your business, you have pur- 
chased crude glycerine of other manufacturers besides Mitchell & 
Co., and whether you have received from any of them that which 
was tainted with acroleine or sour. 

A. I have purchased from other parties, but never had any that 
was sour or tainted with acroleine. 

Q. 19. Have you bought of those who manufactured by the lime 
process ? 

A. I have. 

(). 20. Have you, in experiments on glycerine, produced the same 
smell and taste of acroleine and the sour taste; and, if so, when and 
how? 

A. The smell of acrol-ine I have produced at various times by 
overheating the glycerine, and the sour taste, which “Exhibits C 
and D, May 2, 1864,” show, was produced in a large amount of solu- 
tion of glycerine which I had in a tank and which was exposed to 
the air and a summer's heat. This solution, after being evaporated, 
still retained its sour taste, and there was a great loss in the evapo- 
ration—that is, a portion of it must have been rendered volatile. 

Q). 21. At what temperature was the smell of acroleine produced 
in said experiments ? 

A. It was about the melting point of lead in one experiment 
which I performed recently. 

(). 22. State how you ascertained the temperature, and how you 
applied it to the glycerine. 

A. I melted some lead and allowed it to stand till it was near the 
point of congelation, and then poured it into a solution of pure glyce- 
rine In water, the solution standing five degrees Beaumé. The smell 
of acroleine was very apparent and the taste also. I then operated 
in the same way upon some concentrated pure glycerine. There 
was a slight smell of acroleine present. 

Q). 25. What was the temperature of the solution when the melt- 
ing lead was put into it? 7 

A. It was at the temperature of the air at that time, but I don’t 
remember what that was. 

(). 24. What do you infer from the fact that the acroleine was 
more striking in the experiment on the solution than on the con- 
centrated glycerine ” 

A. IT infer that the solution is more readily acted upon by such a 
heat. 

Q. 25. How did you account for the action of the summer heat on 
the solution of glycerine in the tank ? 

A. The heat and action of the air together oxydized the solution, 
forming acids. 

Q. 26. To what class of persons do you sell glycerine as prepared 
by you? 

A. Sell principally to wholesale druggists. 
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Q. 27. Look at the sample now produced and marked “ Exhibit H, 
Bower, K. G. W., examiner,” and state what it is. 
A. It is a pound bottle of pure and odorless glycerine manu- 
factured by me. 
261 Q. 28. From whom did you obtain the crude glycerine from 
which it was made ? 
A. From R. G. Mitchell & Co. 
Q. 29. Are you acquainted with Mr. Tilghman, the plaintiff; and, 
if so, where does he reside and what is his occupation or profession ? 
A. I have had a slight acquaintance with Mr. Tilghman. He re- 
sides, I believe, in Philadelphia. I have always considered him 
a gentleman in scientific avocations—more particularly chemical 
science. 


Cross-examined : 


X 30. How long have you been engaged in manufacturing and 
supplying druggists with glycerine ? 

A. I think about five years. 

X 31. Prior to that date whence did druggists obtain their sup- 
ply? 

A. The pure glycerine was supplied from Price’s Candle Com- 
pany in England, and the lower grades were manufactured in this 
country. 

X 32. How long had glycerine been sold to druggists in that state 
of purity in which Price & Co., of England, sold it? How long be- 
fore Price & Co. introduced it ? 

A. I don’t think it was sold in that state of purity before they in- 
troduced it. ; 

X 33. In what way was it obtained by druggists or manufactured 
by them prior to the introduction by Price & Co.? 

A. It was manufactured by druggists and chemists in the lead 
plastic process ; this was a process by which olive oil was decom- 
posed by oxide of lead, forming margerate of lead and glycerine. 

X 34. Do you know when and by whom it was first announced 
that glycerine could be distilled without decomposition ? 

A. I don’t know certainly, but the first I ever saw of it was by 
Mr. Wilson, of London, in a paper communicated to the Society of 
Arts of London. I think the paper was published in their jour- 
nal. 

X 35. Since the introduction of glycerine by Price & Co., to what 
extent has its use increased compared with what it was before their 
introduction ? 

A. It has increased very much. 

X 36. Do you not believe that one hundred bottles of it are now 
used where one was used before Price & Co. introduced it ? 

A. I think it very probable. 

X 37. Did you ever attempt to work or purify “ Exhibits C and 
D, May 2d, 1864?” 

A. I never did. 

X 38. Will you swear that it impossible to purify them ? 
d4—S83 
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purify them. 

X 39. Question repeated, 

A. | have no other answer to make. 

XN 40. Is it your practice to state that substances cannot be puritied 
by ehemieal means without trying. 

A. When IT form my judgment I do it upon my experience on a 
subject, 

XN 41. Will you swear that if that crude glycerine were neutral- 
ivod by an alkali and then distilled by the process of Wilson & 
Payne for purifving glycerine, that the same could not be brought 
Into wm comin rehal state ? 

A. LT don’t understand the process of Wilson & Payne pre- 
2u2 cisely, therefore can give noe opinion as to what effect their 
process Would have; but T would not attempt to add alkalies 

to that glycerine in hopes of rendering it valuable. 

XN 42. Is not the process of Wilson & Payne, for purifving glvce- 
rine, beheved by vou to be a process extensively employed in puri- 
fying crude glycerine ? 

A. ‘The process, as practised by Price & Co., if this is Wilson « 
Payne’s, must be largely used. 

NX 45. ‘Then you do not know how others purify glycerine besides 
yourself? 

A. Ido not, except from my own ideas of how they work—it is 
mere supposition, 

X 44. Do you not know that it has been patented in) England to 
use the steam process of distilling glycerine to obtain it in a pure 
state from the very impure spent levs of soap works? 

A. I do not know that there is such a patent as Wilson & Payne. 
The only process of distilling glycerine is the one described by Mr. 
Wilson in that paper, which I have before referred to. 

X 45. From whom have you ever obtained a supply of crude gly- 
eerine In Philadelphia? 

A. From C. IL. Grant & Co. 

X 46. For how long a time and in what quantity did you so obtain 
for manufacture ? 

A. IT think a year or more in large quantities. 

X 47. Do you know how Grant & Co. obtained such glycerine as 
as they sold you ? 

A. By decomposing the fat ina boiler which was under pressure, 
and with an agitator running through the boiler. There was water 
also in the boiler. 

XN 48. Did you not understand that Grant & Co. were working 
under Mr. ‘Tilghman’s license ? 


an 
“= 


(Objected to by defondant’s counsel as calling for hearsay.) 

A. Yes, sir; To understood they were working under Mr. Tilgh- 
man’s heense, 
X 4% Did you not meet Mr. Tilghman at their works” 
(Objected to.) 


A. To the best of my knowledge and belief it is impossible to 


to 


; 
, 
' 
‘ 
) 
4 
‘ 
’ 
4 
i 
- 
: 
? 
: 


WILLIAM PROCTOR ET AL. VS. RICHARD \. TILGHMAN. 267 


A. I did. 
X 50. In what vear was this? 
In 1859 or 1860, I think. 
X 51. Was not that the first glycerine that you worked on a large 
sc _ 
It was the first I worked on a large scale. 
x 52. Were vou not the first manufacturer of pure glycerine on 
:t —_ scale in the United States”? 
| believe | was. 
- 53, Do you m: ake good glycerine from the crude glycerine you 
obtained at Grant's‘ 
A. Very good, 


(Mr. Harding requests the defendant to give him the reference to 
the deseription of Wilson’s process, which Mr. Verdin, jr, furnished 
to Mr. Mitchell, 

The defendant, who is present, states that he has no recollection 
of having received such a reference, and if he did, he has no knowl- 
edge where it Is.) 

X Ot. Please examine the journal of the Society of Arts, vol. 4, 
p. 147, Exhibit G. F. Wilson, and state whether that is the paper of 
Wilson to which you have alluded ? 


2635 (Defendant’s counsel objects to the same as not competent 
evidence, and to the copy, unless the original is produced on 
the trial.) 
[t is. 
(Mr. Harding states he will produce the original at the trial.) 


Redirect 


Q). 55. Do you know whether C. H. Grant & Co. discontinued the 
use of that method of decomposing fats to which you have referred, 
and how long ago”? 

A. They ceased using the process, I think, two years ago. 

(). 56. Do you now what degree of heat they used in the process? 


A. I do not. 
HENRY BOWER. 


Sworn to before me this 6th day of May tees 
KENNETH G. WHITE, Examiner. 


Joun Hl. Sarru, sworn on part of the defendant, deposes and 
SUVs : 

(). 1. Where do you reside? Were you formerly engaged in 
making candles and fat acids? If vea, by what process and where ? 

| reside in Brooklyn, New York. T was formerly engaged in 

making candles and fat acids. Our process was by distillation, and 
earried on in Brooklyn. [| went out of the business about the first 
of last December. 
(). 2. Before the distillation is commenced in that process, state 
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whether the glycerine contained in the fat is previously destroyed 
or removed, and by what means ? 

A. We suppose it is destroyed by acidification of the fats by sul- 
phurie acid. 

Q. 3. State whether this is before the distilling part of the process 
COTMMCHCEs., 

A. It is. 

Q). 4. Have you been presently recently, and when, at the per- 
formance of any experiments on an apparatus for making fat acids 
at Mr. Mitchell's factory, said to be Mr. Tilghman’s coil apparatus ” 
If so, state how they were performed and what were the results. 

A. I was there recently, and saw an operation which IT was wholly 
unacquainted with. I saw the pumping of water and fats mixed into 
an apparatus, which was carried uptoagreat heat. The results or pro- ; 
ducts were unsatisfactory to me, from the fact that there was a very | 
strong smell to the fat as it came out of the apparatus, and very of- : 
fensive and pungent. | 

Q. 5. What day was this”? 

A. On Monday of this week, May second. , 

(). 6. Who was present in the room where the experiment was 
performed ? 

A. Mr. Thain, of Philadelphia. Mr. Verdin was there (the young 
man) and several workmen. 

Q. 7. Did you examine the fat acids which came out of the appa- | 
ratus ? | 

A. I did. | 
(). 8. Would they make a good quality of candles? 
A. I think not. 

Q. 9. What would be the objection to them ? | 
A. Color and pungent smell. : 
(). 10. Have you seen those made by R. G. Mitchell & Co.? 

) 


“ i ac ee 


A. I have. 

264 Q. 11. What difference in value in market wouid there be 
between candles made from such stock as you saw from the : 
experiment and those of R. G. Mitchell & Co. ? 

A. Five cents a pound at least.’ : 

Q. 12. What difference in the value of the oils from the two pro- 
cesses, obtained by pressing ? : 

A. Ten cents a gallon less than Mr. Mitchell's. | 

Q). 15. Did you observe at what degree of heat the apparatus was 
worked ? 

A. I should think about four hundred degrees. 

Q. 14. Did you particularly notice the metals used for testing 
the heat, so as to know which of them was melted during the opera- 
tion ? 

A. I noticed one of them appeared to be liquid. 

Q. 15. Do you know which that was ? 
| A. The further one from where I was standing. I was standing 

| in front of the apparatus. I should suppose it was tin. 
| Q. 16. State whether, on the same day, you saw an experiment at 
the same place in decomposing fats by steam. 
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A. I did. 
Q. 17. What was the quality of the fat acids produced in that ex- 
periment ? 
A. Very white and sweet. 
Q. 1S. Had they any of the bad smell you perceived in the other? 
A. None at all. 
(. 19. Who were present at this experiment? 
A. The same persons was present who were present at the other. 


Cross-examined by Mr. Harbin, counsel for complainant : 


X 20. Have you read and do you understand Mr. Tilghman’s 
patent * 

A. I have read it, and I think I understand it. 

X 21. When did you read it? 

A. Last week. 

X 22. Did you take any means to ascertain whether all the re- 
quisitions of that patent were carried out in the operation of the coil 
apparatus ? 

A. I thought they were. 

X 23. Can you say what tneans you took to ascertain if there was 
any steam in the coil; and if yea, what were the means ? 

A. I am lost how that was applied at the present moment. 

X 24. Can you say whether there was an arch between the fire 
and the part of the coil nearest to the fire, such as is shown at (0) on 
Exhibit W., Thomas, K. G. W.? 

A. There was something that resembled it, but not exactly like 
that. 

X 25. Could you see from the fire-door the fire ? 

A. I could. 

X 26. Could you, from the fire-door, see the bottom of the casting 
of the coil ? 

A. Ieould not. 

X 27. Did you stoop down and look upward through the fire-door 
to ascertain if the casting was visible from that door ? 

A. I did not. 

X 28. How, then, can you swear that there was an arch between 
the lower part of the casting and the fire? 

A. I saw brick-work there, but I did not know that it was an 
arch. 

X 29. Can you swear that that arch was sprung across the top of 
the fire, so as to prevent the direct radiation of heat from striking 

the bottom of the coil ? 
265 A. I thought it was. 
X 30. Question repeated. 

A. I don’t know as I can give any other answer. 

X 31. Did you stoop down and look up through the fire-door, so 
as to see what was interposed between the top of the fire and the 
bottom of the coil ? 

A. I did not look very particularly. I stooped down as far as I 
could. 
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X 32. Are you as certain that you saw an arch interposed between 
the top of the fire and the bottom of the coil as you are of anything 
else to which you have testified in this case ? 

A. I have not said that I had seen an arch ? 

X 33. Did you or did you not see an arch interposed between the 
top of the fire and the bottom of the coil? 

A. I did not see anything that looked like an arch there. 

X 34. Are you certain that the heat did not radiate from the fire 
directly upon the bottom of the coil? 

A. The fire was nearly out when I was there. 

X 35. Question repeated. 

A. Tam not certain. 

X 36. Was there not an intermediate vessel between the mixing 
vessel and the hydraulic pump? 

A. There were two vessels alongside each other. LT think one of 
them was between the mixing vessel and the pump. 

; 37. What was the use of that vessel ? 

[ suppose, to supply the material that was passing through the 
<_ 

XN 3S. Did the mixing vessel discharge into this vessel ” 

A. No, sir. 

X 39 What was the middle vessel used for? How did the ma- 
terial wet into it, and how did it get out? 

A. Fat and water were placed in a kind of reservoir, and it’ was 
pumped out by a kind of hand-pump into the iron pipe. 

X 40. How was the material put into this middle vessel ; by hand ? 

A. It was bailed in. 

X 41. How were the materials mixed in that middle vessel ? 

A. Two parts of fat and one of water. 

X 42. In what way were they commingled in that middle ves- 
sel? 

A. Taken with a bailer and poured out into the reservoir. 

X 45. Was there no apparatus in that middle vessel for producing 
a mechanical mixture or emulsion of fat and water ? 

A. I think not. 

X 44. Do you find any such middle vessel between the vessel 
which contains the agitator and the hydraulic pump in the drawing 
“Exhibit Wm. Thomas?” 

A. I do not. 

X 45. How many pounds of candles have you seen yourself made 
from the fat acids produced by the coil apparatus at the defendant's 
works? 

A. Seen none moulded. 

X 46. How many gallons of oil have you seen extracted by press- 
ing the product of the coil apparatus at the defendant’s works ? 

‘A. None; but have always been able to judge, from a long ex- 
perience in stocks in taking it from the blocks, what the quality 
would be of the oil and candles. 

X 47. How long, in all, did you stay at the defendant’s factory in 
looking at this apparatus in operation ? 


» 
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266 A. About three hours. 
X 48. Does not Mr. Mitchell manufacture his candle-stock 
in copper vessels ? 

A. | don't know. 

X 49. Describe the process of distillation as you used it and for 
how long a time you used it while in business. 

A. We charged a vessel we called an acidifier with about twelve 
thousand pounds of fats. We raised it to a heat by superheated 
steam injected into the fat, and carried the heat of the fat up toa 
heat of three hundred and fifty degrees to four hundred and fifty 
degrees. At about that point a supply of seven per cent. of sul- 
phurie acid is added through a very small pipe. The heat is then 
continued sufficiently long to expel all the bad vapors, which usually 
takes about six hours, I used this process for fifteen years, up to 
within three months past. 

X 50. Why was the sulphuric acid necessary ? 

A.. To expel, in the first place, all bad vapors, and to form a per- 
fect granulation, 

_ X 51. Was it not te decompose or remove the glycerine ? 
A. No, sir. 
X 52. Was not the glycerine destroyed by the acidification of the 
fat by the sulphuric acid? 
A. We suppose it was. 
X 53. Is it not to decompose the glycerine or remove it from the 
fat acid that the sulphuric acid is used ? 
f A. My impression has always been, to remove all the foul odors. 

X 54. What are these foul odors, and what product would you 
have obtained if you had not used sulphuric acid ? 

A. Foul odors arising from all bad fats. If we had not used sul- 
phurie acid we would probably have obtained seven to ten per cent. 
? more material. 

X 55. Did you ever work it without sulphuric acid ? 

A. I have. : 

X 56. State the circumstances under which you worked it, and 
what you obtained. 

A. We simply melted the fat, and then put it into the still with- 
out any other operation ; we then distilled it in the ordinary mode, 
and found the stock not sufficiently sweet, and abandoned the pro- 


- 


—_ 
cess, 

X 57. Did you employ superheated steam in distilling fat? 
pa A. I did not. 


X 58. Did you employ steam at all? 

A. Did not. 

X 59. Is that the way in which you are in the habit of distilling 
fats—that is, do you distill without steam ? 

A. Do not. : 

X 60. When did you first know that fat could be decomposed into 
fat acids and glycerine by steam distillation without the use of sul- 
phuric acid ? 

A. I have stated about fifteen years ago. 


+ 
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X 61. How do you know tha,,ou obtained fat acid and glycerine 
in said experiment which you abandoned ? 

A. We abandoned the process because it was not satisfactory; we 
supposed that the bad smell was from the destruction of —— 
not from any chemical knowledge at all. We had no chemical 
knowledge at all of the real value of glycerine. 

X 62. Did you obtain any glycerine which you knew to be such 

in that experiment which you tried fifteen years ago ? 
267 A. We did not. 

X 63. If you did not obtain glycerine then as well as fat 
acid in that experiment, state when you did first ascertain, by ex- 
periment or otherwise, that glycerine as well as fat acid could be ob- 
tained by distilling fat without a current of steam ? 

A. About five years ago. 

X 64. How did you ascertain it then? 

A. As we ascertain anything—by experiment. 

X 65. What induced you then to try the experiment again ? 

A. I can’t state, and Tam not inclined to either. 

X 66. Had you received any information after the date of your 
abandoning your first experiment which induced you — try the 
second experiment ? 

A. T presume we had. 

X 67, Can you state what that was” 

A, Teannot, 

XN 6. Why have vou not adopted this process of steam distillation 
without the use of sulphuric acid for obtaining ft acid and glvce- 
rine within the last five years” 

A. Because we thought it would cost too much money. 

X 69. Was that the conclusion of the result of experiment ” 

A. No, sir. 

X 70. Why did you think it would cost too much money ? 

A. From the representations of other manufacturers. 

X 71. What manufacturers ? 

A. I am not bound to state, I believe ; it was from a Boston gen- 
tleman. : 

X 72. Was he a manufacturer, and what was his name, and in 
what way did you deem it too expensive ? 

A. He was a manufacturer. His name was Hawes, 1 think. 1 
deemed it too expensive because the apparatus cost too much. 


JOHN H. SMITH. 


Sworn to before me this sixth day of May, 1864. 
KENNETH G. WHITE, Examiner. 
May 10rn, 1864. 
Present : Counsel for respective parties. 
Ifenry Bower, recalled by the defendant, says: 
I desire to correct a portion of my testimony in relation to the 


formation of acroleine by pouring lead, at the melting point, into a 
solution of glycerine. I wish to state, upon reflection, I made an 
error in stating that acroleine was produced in the way in which I 
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have stated. I thereupon performed the experiment as stated in 
my testimony and was convinced that my reflections were correct. 
I took some lead, melted it in a thin iron vessel, and then took it 
off the fire till some of it commenced to congeal. I then poured 
some of the lead into a solution of glycerine, and immediatel 
afterward poured a solution of glycerine into the vessel in whic 
the lead was melted. In the first there was no formation of 
acroleine, but in the other there was a considerable formation of 
acroleine. 

Q. 1. Which do you call the first experiment, in which you say 
there was no formation of acroleine ? 

- A. The one in which I poured the melted lead into the solution 
of glycerine. 

268 Q. 2. Will you state whether it is your answer to the 22d 

question that you wished to correct and have thus corrected ? 

A. Yes, sir. 

Q. 3. State whether it occurred to yourself in your own reflections 
that you had made an error, or whether it was suggested by any one 
else ? 

A. Tt occurred to myself alone. 

Q. 4. State whether, to vour best recollection, the mode of perform- 
ing that experiment which you now say produced acroleine was the 
way in which vou had made the expermment before giving your tes 
imeny in this case” 

A. 1 performed that experiment of producing acroleine in various 
wavs, and my attention not being particularly directed to the vessels 
in which the solutions were, I cannot state certainly that this was 
the way in which the acroleine was formed, but I believe it was. 

Q. 5. What led vou, after your examination as a witness, on re- 
flection, to suppose you might be in error in your testimony as you 
had given it ? 

A. I ran over the testimony as I had given it in my mind, and as 
in the course of that examination. Mr. Goddard asked me the ques- 
tion about the temperature of the solution into which the molten 
lead had been poured. Upon thinking upon the great difference be- 
tween the degree of heat, between the lead and the solution, and the 
loss of heat, that there would be in pouring a stream of lead through 
the air into a solution at the temperature of the air, I thought that 
by the time any action between the two would ensue that the lead 
would be much below its melting point. 

Q. 6. What is your opinion now, from the experiments made by 
you on the question, whether acroleine is produced on subjecting so- 

ution of glycerine to the temperature of the melting point of lod 
or below it ? 

A. In the experiment which I have detailed acroleine was cer- 
tainly formed at us near the melting point of lead as I could get at 
the temperature. How much below the temperature of the melting 
point of lead, in an experiment performed in this way, acroleine 
would be formed, I cannot say. 
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Cross-examined : 

X 7. What is the quality of “Exhibit O No.1,” supposing it to be 
crude glycerine ? 

A. That has a smell new to me for crude glycerine. I cannot say 
what it is. The taste is sweet, a little action upon the fauces, and 
upon rubbing it upon the hand I get the smell of crude glycerine. 

X &. Has it the smell and taste of acroleine? 

A. It has not the smell of acroleine, nor has it the taste. 

X 9. Examine “ Exhibit L 5,” and say whether, apart from the 
taste of the iron derived from the coil, it has the taste or smeil of 
acroleine ? 

A. It has not the taste of acroleine, but has a peculiar smell. It 
has not the smell of acroleine. 

X 10. In your twenty-second answer in chief two experiments are 
detailed both producing aeroleine ; one from a weak solution of gly- 
cerine, and the other from a strong solution: were both those re- 
ports of experiments incorrect ? 

A. They were as stated there. 

X 11. Prior to giving your testimony in that answer had 
269 you ever tried the experiment of pouring melted lead into a 
solution of glycerine at all? 

A. I had. 

X 12. What was vour object in trying that experiment ? 

A. The object was to produce acroleine. 

XN 15. For what purpose ? 

A. ‘To ascertain whether acroleine was formed at that temperature, 
and for trying to purify the glycerine afterward. 

XN 14. TL understand you to say that you found no acroleine to be 
formed in that experiment of pouring melted lead into a solution of 
glycerine ? 

A. It could not have been formed in that wav. 

X15. From your experiment would you think that acroleine 
would be formed by submitting a solution of glycerine to a temper- 
ature of melting tin? 

A. From this experiment I would conclude that the heat of 
melting tin would not form aeroleine.  — 

X 16. What would you conelude as to the effect on the solution 
of glycerine of a temperature of melting bismuth ? 

A. Same conclusion that it would not form aeroleine. 

X17. If the solution of glyecrine exposed to the temperature of 
melting lead by which you obtained acroleine, as detailed in to-day’s 
examination, had been under a pressure of two thousand pounds to 
the square inch, so as to prevent the formation of steam, ean you 
swear that acroleine would have been formed ? : 

A. I cannot. 

X 18. Was not the experiment in which you produced acroleine 
by pouring a solution of glycerine into melting lead performed in 
an open vessel without pressure t 
A. It was. HENRY BOWER. 
Sworn to before me this 10th day of May, 1864. 


KENNETH G. WHITE, Examiner. 


+-~ 4—-—__.--+--f ? E 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN, é 


FLORENCE VERDIN recalled on part of defendant : 


Q. 1. State whether since your examination as a witness in this 
‘ase you have performed or been present at the performance of some 
experiments on fats in a coil apparatus; and, if so, state according 
to whose method said coil apparatus was constructed, the degree of 
heat used, when the experiments were made, and the results. 

A. I have since my examination performed by myself, in presence 
of the workmen, several experiments in a coil apparatus of the 
plaintiff. The coil apparatus was constructed according to the 
plaintiff's specification in his letters patent, only in smaller propor- 
tion. I had a pipe of thirty-six feet long, half inch diameter inside, 
and the outside one inch. It was coiled up in oblong coils, one in- 
side the other, and one-quarter inch space between them, and then 
filled up with cast-iron between the coils. On the outside of the 
pipe the pattern was ordered to be three-quarter inch thick for the 
cast-iron, and so likewise on the inside of the inner coil,and also on 
top and bottom; and the cast-iron between the coils was as near 
one-quarter inch as possibly could be made. Tais was walled up 
in a brick wall over a furnace. The upper part of the fire was 

twelve inches from the lower part of the coil apparatus. On 
270 ~~ one end we had a condenser made of the same pipe as the cojl, 

bent in the shape of a worm-pipe the same as distillers gen- 
erally use. On the outer end we had a valve loaded with twenty- 
four hundred to the square inch, Lsuppose. I did not make the caleu- 
lation. I left that to the mechanics. The outer end had a hydraulic 
force-pump, by which we injected the fat and water through the coil 
apparatus. We had four tubes going from the top down into the 
side of the coil apparatus, which were for the purpose of testing the 
heat of the different melting points of the metals used; that is, tin, 
bismuth, lead, and saltpetre. I commenced at the melting point of 
tin, and went upward to the melting point of lead. At the melting 
point of tin [ observed small traces of acroleine, and the higher the 
heat the more that smell increased; and at the melting point of bis- 
muth IT perceived it freely, and before we got to the melting point 
of lead the acroleine was very strong. I never had the saltpetre 
melted. When the acroleine was not strong at the melting point be- 
tween tin and bismuth the fats were not decomposed, only partially 
decomposed. 

(). 2. How long was each charged exposed to the heat, and of what 
was the charge composed ; how was it charged ? 

A. For ten minutes; the charge was composed of two pints of fat 
and one of water. This was put in a vessel made in the shape of an 
ordinary butter-churn. The disk was perforated with one-eighth inch 
holes, as many as we could get into it, and worked up and down 
while the operation coutinued, so as to make an emulsion of the fat 
and water. 

(). 3. About how many times was the coil apparatus charged ? 

A. We kept working it fora whole afternoon ; couldn't tell exactly 
how many times it was charged. 

(). 4. Did this coil apparatus differ in its construction in any re- 
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spect from that described in Mr. Tllghman’s specification, except 1 
size; if so, wherein ? 

A. Only in size. It wasn’t as large as his, and in his drawing he 
has an arch marked under the coil apparatus over the fire which he 
did not specify in his specification, so I didn’t put it in because I 
didn’t know how it was constructed. 

Q. 5. Where and how in said operation did the acroleine show it- 
self ? 

A. In every operation from the melting point of tin up to the melt- 
ing point of lead. I had the same results in all. 

Q. 6. State whether the acroleine was perceptible in the fat acids 
produced. j 

A. It was more perceptible after it stood in the barrel some time 
tham when it first came out. I suppose that is owing to being more 
confined. 

Q). 7. State whether you washed and treated the fat acids so pro- 
duced, as you do those in your manufacture, and whether the smell 
of acroleine continued or not after such treatment. 

A. I treated them exactly as I usually treat mine, and pressed 
them through both presses, cold and hot, and the acroleine was in 
the stearic acid after it came out of the hot press. 

Q. 8. What was the value asa merchantable article of the glycerine 
produced in these experiments ? 

A. I think the glycerine was worthless. 

Q. 9. State whether you afterward placed an arch or shield between 
the fire and the bottom of the casting, after hearing that the want of 
said arch was objected to, and whether you repeated said experiments 
thereafter, and how the results differed, if at all. 

A. IT have built a strong sheet-iron arch right over the fire within 
three inches from the bottom of the coil apparatus, so that the action 

of the fire would not operate teo much on the bottom of the 
271 = coilapparatus. The heat went up on the two ends of the arch 

and heated the coil on the two sides; and the result was it 
took a great deal more fuel, and the result was not any better than 
the previous operations. 


Cross-examined : 


X 10. When did you first see neutral fat decom posed into fat acids 
and a solution of glycerine by the use of highly-heated water under 
pressure, knowing at the time that such a mode of decomposition 
could be used without the aid of chemicals ? 

A. I believe it was in 1859; but [ knew that fat could be decom- 
posed long before that, because I have tried experiments myself in 
1845 and 1844, T believe, if Tam not mistaken in the year. 

X 11. When did you first employ highly-heated water under 
pressure at the defendant's factory to decompose neutral fat into fat 
acids and glycerine without the aid of chemicals ? 

A. I believe it was in 1860. 

X 12. Down to that time what agency had you employed to effect 
that which the decomposing power of highly-heated water under 
pressure has since effected at your factory ? 
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A. We have used lime diluted with water. 

X 13. Did you at the defendant’s factory use pressure in carry- 
ing on that lime process at the defendant’s factory ; if so, what 
was it? 

A. We used it to some extent. Wecovered the vats in which the 
saponification was performed with a board cover, so-as to retain as 
much steam heat inside the vat—as much as possibly can be ob- 
tained—and I have always found the hotter we kept the steam in the 
vat the quicker and the more perfect the saponification was performed. 
We had a pressure of the weight of, the cover; the boards were one 
and a half inch thick. The tank was about twelve feet in di- 
ameter. 

X 14. Why did vou not, during all that time from 1843 to 1860, 
dispense with the use of lime and substitute the decomposing power 
of highly-heated water under pressure ? 

A. If I had known that a circulation was necessary for to decom- 
pose fats under pressure and highly-heated water I should have de- 
composed fats ever since 1843 and 1844. 

X 15. Question repeated. 

A. Because it ns have taken too long a time to decompose fats 
without a circulation. 

X 16. How long did you find that it did take in 1843 or 1844? 

A. I never carried it out and finished the operation. I had it 
twenty-four hours under pressure at about sixty pounds pressure to 
the square inch, and the result was not satisfactory. 

X 17. After you tried this unsatisfactory experiment in 1843 or 
1844 at a pressure of sixty pounds, when was it that you next ob- 
tained any information to lead you to conclude that highly-heated 
water under pressure would, without the aid of chemicals, decom- 
pose neutral fat into fat acid and glycerine? 

A. I couldn’t say for certain. I believe it was somewhere about 
1856 or 1857. 

X 18. Where did you obtain that information then? 

A. The first I heard of was from a machinist who went over to 
Austria from the Morgan works to put upsome machinery, and then 
the next wasa Frenchman who came from South America. 

X 19. How long have you used Wilson’s tank for rendering fats 
or known of its use? 

A. I believe I have used it from 1844, and have rendered all my 

tallow with it. 
272 X 20. Did you decompose neutral fats into fat acids and a 
solution of glycerine in the coil apparatus which you tried 
and which you stated was like Mr. Tilghman’s ? 

A. I did decompose fat in the coil apparatus into fat acids and 
partially glycerine and acroleine. 

X 21. How would you ascertain in working the coil apparatus 
whether the coil was entirely full of liquid water and fat, or whether 
it had steam in the coil? 

A. I don’t suppose I could unless I had a glass tube to look into 
it. The only way that you could ascertain is to watch it that there 
isno more going out than you puwp in at the other end. 
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X 22. When did you first see it stated in a book or document that 
highly-heated water under pressure would without the aid of chem- 
icals decompose neutral fat into fat acid anda solution of glyce- 
rine ? 

A. [I don’t know when. 

X 23. Can you swear you ever saw that statement prior to the date 
of Mr. Tilghman’s patent, January, 1854? 

A. I cannot. 

X 24. What are the terms under which the firm of R. G. Mitchell 
& Co., of which you are a partner, use the Wright & Fouche appa- 
ratus ? 

(Objected to as irrelevant.) 


A. ' don’t think Tam obliged to tell that. [tis prying too much 
Into our private business. 

X 25. lave vou not some arrangement by which you are guar- 
anteed in case Wright & Fouche’s apparatus as used by you shall 
be adjudged to be an infringment of Tilghman’s patent? 

A. We have had an arrangement of that kind, but the name of 
Tilghman was never mentioned. I believe it was made so that it 
should be decided by the court before we pric for the patent, but | 
believe it has been decided as a valid patent, 

X 26. Have you paid for the Wright & Fouche patent, and does 
vour firm own it entirely ? 

A. Yes, sir; we have pari for the prrtent, We don’t own it en- 
tirely. We own it for the State of New York and all over the States 
in part. 

X 27. Who owns the other part jointly with you ? 

A. Wright & Fouche. 

X 28. When was this contract made with Wright & Fouche ? 

A. Am not sure whether it was in 1860 or 1859 without referring 
to the papers. 

X 29. What did your firm pay Wright & Fouche for the interest 
which you purchased ? 

A. We paid them $20,000. 

X 30. What saving is effected by this process over the old process 
that induced you to pay this price ? 

A. About three-fourths of a cent per pound. 

X 31. At the time you paid this price were you aware that neutral 
fat could be decomposed on a practical seale into fat acids and a so- 
lution of glycerine by distilling it in a current of steam ? 

A. Yes; I believe TI have heard that fat could be decomposed at a 
temperature lower than the distilling point, but I can’t say how long 
before that date. It was before that date. 

X 32. Why, then, did you not adopt that process of decompos- 
ing fat by distillation in a current of steam instead of paying that 
price for a patent for an apparatus which employed highly-heated 
water under pressure as the material to effect the decomposition ? 

A. Beeause T had no practical expericnee in decomposing fat by 
superheated steam. 
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278 X 33. Had you, prior to that time, ny experience in de- 
pene-_asoen. neutral fat into fat acid and glycerine by highly- 
heated water under pressure ? 

A. I had not. 

Redirect: 

(). 34. Have your firm now any guarantee from anybody against 
Mr. Tilghman’s patent? 

A. We have not. 

(). 35. Was the guarantee of which you have spoken anything 
more than an agreement that, before you susshaaia or paid for the 
Wright & Fouche’s patent, it should be established in an action 
before a proper court that it was a valid patent? 

A. It was nothing but an agreement to that effect, and we held 
the money in our hands until it was decided. 

F. VERDIN. 


Sworn to before me this tenth day of May, 1864. 
KENNETH G. WHITE, Evaminer. 


No. 22765. 


The United States of America to all to whom these letters patent 
shall come: 

Whereas Robert Alfred Wright and Louis Jules Fouche, of Paris, 
France, have alleged that they have invented new and useful im- 
provements in process for decomposing fats, which they state have 
not been known or used before their application, have made oath— 
said Wright that he is a subject of the Queen of Great Britain and 
said Fouche that he is a subject of the Empire of France—that they 
do verily believe that they are the original and first inventors or dis- 
coverers of the said improvement, and that the same have not,,to the 
best of their knowledge and belief been previously known or used, 
have paid into the Treasury of the United States the sum of five 
hundred dollars, and presented a petition to the Commissioner of 
Patents signifying a desire of obtaining an exclusive property in the 
said improvements, and praying that a patent may be granted for 
that purpose: 

These are, therefore, to grant, according to law, to the said Robert 
Alfred Wright and Louis Jules Fouche, their heirs, administrators, 
or assigns, for the term of fourteen years from the twenty-fifth day 
of January, one thousand eight hundred and fifty-nine, the full and 
exclusive 1 ‘ight and liberty of making, constructing, using, and vend- 
ing to others to be used the said improvements, a description whereof 
is given, in the words of the said Robert Alfred W right and Louis 
Jules Fouche, in the schedule hereunto annexed, and 1s made a part 
of these prese nts. 

In testimony whereof I have caused these letters to be made patent 
and the seal of the Patent Office has been hereunto affixed. Given 
under my hand, at the city of Washington, this twenty-fifth day of 
January, in the year of our Lord one thousand eight hundred and 
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fifty-nine, and of the Independence of the United States of America 
the eighty-third. 
[L. s.] JACOB THOMPSON, 
Secretary of the Interior. 


Countersigned and sealed with the seal of the Patent Office. 
J. HOLT, 


Commissioner of Patents. 


274 The Schedule Referred to in these Letters Patent and Making 
Part of the Same. 


To all whom it may concern: 

Be it known that we, Robert Alfred Wright, civil engineer, and 
Louis Jules Fouche, steam-boiler maker, of Paris, in the Empire of 
France, have invented “a new apparatus destined to produced chem- 
ical decompositions by means of superheated steam and water ;” and 
we do hereby declare that the following is a full, clear, and exact de- 
description of the same, reference being had to the annexed sheet of 
drawings making a part of the same. 

The apparatus which is the object of the present patent to secure 
is susceptible of several industrial applications, but, as it is chiefly 
intended for the decomposition of fatty substances into fatty acids 
and glycerine, we will describe it as applied to that purpose. 

This invention is represented in the annexed drawings, where— 

Fig. 1 shows the elevation of the apparatus complete. | 

ig. 2 the vertical section of a part of the apparatus modified. 

lig. 3 the vertical section of a part of the apparatus in a modified 
form. 

Lastly, Fig. 4, the horizontal section of the same modified appa- 
ratus., , 

The dimensions of the appar-tus may vary with the various pur- 
poses to which it may be applied. 

In these figures the same letters indicate the same parts when 
they recur. 

A is a metal (iron or copper) boiler of any form whatever, placed 
in a furnace in order to be heated by a naked tire; this boiler has 
sides sufliciently strong to resist a pressure of from ten to twenty 
atmospheres; it is of variable capacity, according to the require- 
ments of the manufacture, and it may have its interior lined with 
lead or by any other metal which will not be attacked by the fatty 
bodies which are to be introduced and produced therein; 6, hearth ; 
e,ash-pit; d, dipping-pipe, furnished with a cock to empty the appa- 
ratus by pressure ; ¢, man-hole, serving for cleaning the cylindrical 
vessel a, and for the introduction of substances if required ; f, metal 
tube (of iron or copper) connecting the bottom of the boiler a with 
the bottom of cylinder h; g, metal tube of ascension conducting the 
superheated water from the boiler a to the upper part of evlinder h. 
This tube is terminated in the interior of the cylinder h by a rose 
jet, or, more simply, holes are made in the extremity so as to dis- 
tribute the water uniformly in the cylinder h and to insure a 


| 
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molecular or finely subdivised contact between the superheated 
water and the substance submitted to the operation; h, iron or 
copper upper cylinder, which should, like boiler a, be able to resist 
a pressure of from ten -— twenty atmospheres. The cylinder h re- 
ceives the substances to be treated ; i, funnel furnished with a tube 
and with a cock serving for the introduction of the substances to be 
treated into the cylinder h—that is, when this substance is of such 
a nature as to be introduced through a small aperture; &, man-hole, 
serving for cleaning the cylinder / and for the introduction of sub- 
stances to be treated which cannot pass through the funnel i; J, 
safety-valve ; m, manometer or pressure-gauge, indicating the press- 
ure in the whole of the apparatus ; n, n, cocks serving to indicate the 
height and level of the iiatenes and of the water in cylinder h; 0, 
cock serving to empty the cylinder when the operation is com- 
pleted. 


275 Action of the Apparatus. 


Supposing everything arranged as shown in the drawing, then, in 
order to decompose fatty substances into fatty acids and into glyce- 
rine, the boiler a is completely filled with water; the cylinder h is 
filled with water up to one-third of its height, and it is then filled 
up to the level of the upper cock with the fatty bodies to be decom- 
posed ; the introduction of the fatty bodies takes place, as we have 
said, either through the funnel i or by the man-hole &. The boiler 
ais then gradually heated till the pressure-guage indicates a press- 
ure of from ten to twenty atmospheres, according to the nature of 
the substances submitted to the operation, when the following takes 
place : 

The superheated water in the boiler @ acquires an ascending 
motion on account of the difference in the temperature of the two 
apacities a and h; a current is thus created, whence it results that 
the heated water in boiler a ascends through the tube g into the cyl- 
inder A, and, being forcibly driven out through the holes in the rose 
jet, passes through the fatty bodies and descends again through the 
tube f to the boiler a, where it 1s again warmed, in order to recom- 
mence its ascending motion, and so on. 

When this operation has been thus continued during a length of 
time which may vary from five to eight hours, according to the 
nature of the fatty bodies operated on, and also according to the 
variation of pressure (varying from ten to twenty atmospheres), the 
fatty bodies are decomposed into glycerine, which remains dissolved 
in the water and into fatty acids, which float in the cylinder h. The 
contents are now euytied out and separated from each other at the 
same time. 

In Figs. 2, 3,4 we have represented modifications of the heating 
boiler a. Thus, in Fig. 2, the boiler is heated by a continuous cur- 
rent of steam. For this purpose p is a double casing receiving the 
steam ; r and q are the entering and exit pipes. 

This same apparatus, having a double casing, may be placed on a 
furnace with a naked fire, so to form a water bath at high tempera- 
ture. It is furnished with a man-hole and safety-valve, not repre- 
36—883 
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sented in the drawings. In Fig.3 the water in the boiler @ is heated 
by a worm, s, having one branch leading from any generator what- 
ever, and returning to the same generating by the other branch. 
In Fig. 4 the water in boiler a is heated by a horizontal worm, ¢, 
having one branch coming from any suitable generator and return- 
ing to this same generator by the other branch. 

In conclusion, we would remark that we are aware that, firstly, the 
decomposition of fatty bodies by water * * * under the influ- 
ence of heat and of pressure is a well-known scientific fact. “ Water 
is substituted for the organic basis; it forms a perfect and fixed com- 
bination with the fattv acids, while the glycirine is dissolved in the 
excess of water.” Secondly, that as this chemical action takes place 
under the influence of a weak affinity, it is necessary, in addition to 
the above-named physical and chemical conditions, to insure a per- 
fect molecular agitation of the whole mass, and that we wish it to be 
understood that what we wish to claim and establish as of our inven- 
tion consists of an apparatus wherein the water and the fatty mat- 
ters are heated separately in two different boilers; the first boiler is 
heated by the source of heat, while the second boiler is heated by 

the first boiler. 
276 In these boilers the agitation necessary for the chemical 

action and combination is produced by the pressure of the 
heated water in the first boiler; this water circulates continuously 
from this first boiler to the second boiler, and from the second boiler 
to the first, in a continuous and self-acting or automatic manner, 
without interruption. The characteristics of our apparatus are that 
it produces agitation by circulation alone, and a continuous and 
automatic circulation produced by the pressure of water. 

Lastly, our apparatus effects its chemical action in a continuous 
manner without the aid of any manual or other assistance. 

Claims.—llaving described the nature of our invention and the 
manner in which the same is to be performed, we do not claim the 
application of superheated water for decomposing fatty bodies, nor 
the form of the apparatus above described, which may vary some- 
what according to conditions and circumstances; but what we claim 
as our Invention Is, producing a continuous automatic circulation of 
highly-heated water, in a very finely divided state, through the 
bodies under treatment, by means of an apparatus constructed and 
employed substantially as herein shown and described. 

ROBERT A. WRIGHT. 
L. FOUCHE. 


1. GARDESSAL, 
2. Z MILLION, 


Witnesses. 


Exhibit patent, Wright & Fouche. K.G. W., examiner. 


amen!) 


’ 
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Exuisit No. 1. 


Annals of Chemisty and Physics. Vol. 3, pages 22 and 23. Paris 
1830. 


Page 22. 


Hlenee I think that I have established: First. That the simulta- 
neous action of the air and of the vapor of water carries off the odor 


of the oils, bleaches them, and disposes them to saponification. * 
* * . 


Page 23. 


Third. That water is absolutely necessary in the formation of 
soaps, because the lime itself will not combine with the oils without its 
mediation ; and Mr. Chaptal had made the observation in his Chem- 
istry Applied that it is sometimes necessary to add a fresh quantity 
of water to boils of soap, in order that the combination should take 


well. 
K. G. W., Examiner. 
Exuipit No. 2. 


Treatise on Elementary, Theoretical, and Practical Chemistry. By 
Mr. the Baron L I. Thenard. Paris, 1835. Vol. 4, pages 154 


and 155. 


2093. Soaps are compounds which are obtained by treating the fatty 
vegetable or animal oils, and all the fats in general, by the powerful 
salifiable bases. The fatty bodies, by the reaction of its elements, 
and by the fixation of the principles of a small quantity of water, is 

then transformed, as we have previously shown, according to 
277 ~=the experiments of Mr. Chevreul, into glycerine, and into 
various: acids, which are margaric acid,and * * * 
K. G. W., Examiner. 


Exuipit No. 3. 


Treatise on Chemistry Applied to the Arts. By Mr. Dumas. Paris, 
1835. Vol. 5, poge 271. 


According to this, and by taking the stearine for example, the 
theory of saponification is easily established. We have, in fact, 
stearine==-C! H!4 + O5C%H6O? which becomes stearic acid,C'* H™ 
(Y+H40?, glycerine, C°H®O?+ H?0—that is to say, that under 
the prolonged influence of the water and of a base the fat or oil 
tixes water, which serves to hydrate the glycerine, while the fatty 
acids are changed into salts which are called soaps. 

It is to be well under understood that when the acids thus formed 
are isolated they in turn take the water necessary for their hydra- 


tion. 
K. G. W., Examiner. 
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Exuisit No. 4. 


Description of the certificates of invention. Vol. 88, pages 330. 
336, 387, 3358, 539, and 340. Paris, 1857. 


Page 330. 


12066. Certificate of invention for fifteen years from date of 25th 
of August, 1841. To Mr. Dubrunfaut (Pierre) of Paris. 


Page 336. 


Fourth of March, 1842. Certificate of addition and of improvement. 


‘>= 


*) 
| ie eed. 


Upon submitting a fatty acid, heated to from two hundred to three 
hundred and thirty degrees, to a divided current of the vapor of 
water, there is a distillation of the fatty body as much more abun- 
dant as the temperature is more elevated, and the distillation 1s 
achieved almost without residue when the fatty acid is free from 
non-acidified matter: then also there is no trace of acroleine nor of 
carbonated hydrogen. 

When operating with a coil of platina or of silver the distilled 
fatty acids are perfectly white and pure, and can immediately be 
used for burning. When operating at two hundred degrees, the 
proportion of the vapor of water which passes over in the distilla- 
tion to the fatty acid is nearly as five is toone. When operating 
at three hundred and twenty-five or three hundred and_ thirty de- 
grees, these two bodies pass in equal volumes. Hence, in this re- 
lation, economy assigns the superiority to the temperature of three 
hundred and twenty-five to three hundred and thirty degrees 
* * * 

Upon submitting palm oil at the temperature of ebullition to a 
current of divided vapor of water, there is a distillation of the de- 
veloped fatty acid; then, when the temperature has been carried to 

three hundred and thirty degress, the distillation can be con- 
278 tinued by a current of the vapor of water, even at an inferior 
temperature, as we have explained it for the oil of tallow. 

The distillation thus eliminates all the fatty acid which the oil 
“an produce, and there remains in the still.a blackish, svrupy, or 
viscid residue, which appears to be nothing but glycerine or an 
altered product of this substance. Palm oil furnishes five to six per 
cent. of this residue. 

Page 338. 

The fatty acid is often disengaged in combination with water, and 
this product when condensed is presented in the form of a soapy 
emulsion. This emulsion, the production of which varies with the 
temperature, resolves itself, in the air, into fatty acid and into water. 
Its decomposition is facilitated and hastened by heating it to one 
hundred degrees, and, if necessary, by heating it with the addition 
Ta. ~ * * 

The reaction produced by the vapor of water upon the fatty body 


“a 


— i 
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is favored by the division of the vapor; hence it is necessary to use 
apparati which give this vapor in small jets into the fatty body, and 
it is further necessary to dispose the apparati in such a manner that 
the vapor takes the temperature necessary for the reaction before 
passing into gurgling jets. 

These conditions are fulfilled in a model of an apparatus which 
we will describe below. 

All the fatty bodies previously heated to the temperature which 
we have indicated as the temperature of disinfection—that is to say, 
three hundred and thirty degrees about—placed in a current of vapor 
of water heated to from two hundred to three hundred and thirty 
degrees, furnish all of their fatty aeids without producing carbon- 
ated hydrogen. As to the acroleine which is here produced, it is no 
longer an incommoding obstacle to the distillation. It is either 
produced in a less quantity than in the ordinary distillation or the 
water of condensation by dissolving it lessens its inconveniences. 

All the fatty bodies which, like tallow, furnish much of solid 
acids can be usefully treated by this process, which has the advan- 
tage of being more economical than saponification, and which at the 
same time furnishes fatty acids of a perfectly great purity. 


Page 339. 


Nearly all the fatty bodies can be usefully acidified by this pro- 
cess, and can furnish pure products. * * * 


Page 340. 


Palm oil heated in a close vessel, under a pressure of from four 
to five atmospheres, can attain the temperature of three hundred 
and twenty-live degrees. It is then found without color and disin- 
Reted. * * 

K. G. W., Examiner. 


Exuipir No. 5, 
Philosophical Magazine, 1845. London. Pages 505, 506, 508, 509. 
Page 505. 

XLII. On the spontaneous change of fats. By W. Beetz, Esq. 
ITY Page 506. 

It cannot be supposed that this fat came into the mine in the form 
of stearine, but most probably it had been a miner’s candle, and had 
probably been changed into stearine by the continued action of 
water, for the composition of stearine differs from that of tallow in 
its containing a greater percentage of carbon. * * * 

So that this change can be accounted for by supposing that the 
tullow had combined with water at the same time that it lost car- 


bonic acid. The conditions necessary to this process are always found 
in mines; water is present, and the admittance of air is not required. 
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Page OOS, 


The change of fats into stearine has many analogies In the manu- 
facture of candles. The manufacturer of stearine candles prefers 
using tallow from one to two veurs old, because it vields a larger 
profit, and the fat looks a little whiter than fresh tallow. *  *  * 

Another occurrence that vave rise to i product quite resembling 


the described fats must here be mentioned. In a manufactory of 


m“andles in Berlin the tallow was poured into a large box ; the door 
of this, by which the fat was taken out, was one day not well closed ; 
some of the fat consequently ran out and remained under the box 
during ten years. 

Page 509. 

After this time the box was taken away, and the fat was now found 
quite hard and brittle. * * * * ‘Phe conditions necessary to 
the above-mentioned change are the same in the mine as in the cel- 
lar where the box stood ; In both water was present, but not a free 
passage of alr. 

K. G. W., Examiner. 
Mxuipir No. 6. 


Treatise on Chemistry Applied to the Arts. Volume 6. Paris, 1845. 
By Mr. Dumas. 
Page 569. 

The fats are in themselves without taste and without odor; but 
they often take a disagreeable taste and a penetrating odor. These 
results are always due to the destruction of a glyeerie compound 
containing volatile acids, which onee placed at liberty manifest their 
presence by the odor and taste which characterize them. In many 
cases these acids become free in consequence of a real fermentation, 
under the influence of water and of an animal substance acting as a 
ferment. The glycerical salts produced by these volatile acids are 
destroyed. The glycerine becomes free by its hydration. The acids 
are also hydrated and become free on their part. The presence of 
an animal substance alone would not suflice to produce this action ; 
it requires the presence of the water and of the air, as we have already 
seen ; the water to hydrate the products; the air to transform the 
animal matter into a ferment. 


, 


kK. G. W., Exvaminer. 
250 exuiprr No. 7. 
Treatise on Chemistry Applied to the Arts. By Mr. Dumas. Paris, 
S45. Volume 6, pages 576, 577, and 70S. 
Page 70S, 

The fixed oils and the fats ean be considered as mixtures in vari- 
able proportions of eoertain substances, Which, taken in reference to 
their composition or constitution, appear to resemble the compound 
ethers; in fact, stearine, margarine, oleine, claidine, ete, ean be re- 
garded as definite combinations resulting from the union of ter- 
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nary acids with a base also ternary, perfectly assimilable to ether; 
but now it is known that when os or soda is made to act upon 
a compound ether, acetic ether, for instance, the elements of the lat- 
ter are disunited, the acid is carried to the mineral base to form a 
sult, while the ether, placed at liberty, hydrates itself to produce 
alcohol. Entirely similar phenomena appear in the reaction of the 
alkalies upon the neutral fatty bodies. The action, which is noth- 
ing, or but very slow when cold, is, on the contrary, easily accom- 
plished at a temperature of one hundred degrees; the fatty acid 
unites with a mineral base and gives birth to a soap, while the glycer- 
ine ether, placed at liberty, is hydrated for its conversion inte glycer- 
ine. Hence saponification is a most simple operation, by whose 
means we separate the two organic elements which compose the 
neutral fatty bodies. 


Page 576. 


5720. The classic researches of Mr. Chevreul have shown that 
nearly all the fatty bodies consist of veritable salts, wherein the acid 
has the general properties of the fatty matters, and in which the base 
is transformed into glycerine by its appropriation of the water. 

Page 577. 

The fatty acids which, united to the glyceric ether, form the natural 
fatty bodies, nearly all belong to a series which serves to characterize 
all by exactly indicating the numberless and important discoveries 
which their study yet promises. 

K. G. W., Examiner. 


Exuinit No. 8. 


Journal for Practical Chemistry. By O. L. Erdman.  Leipsie, 1844. 
Vol. 31, page 422. . 


3. Opiammon. * * *~ It is entirely insoluble in water. But 
when it is heated with water up to one hundred and fifty degrees a 
clear solution is obtained, and, upon cooling, opianic acid will erystal- 
lize in asolution of opianate of ammonia. Upon heating, the opiam- 
mon melts readily, and creeps up the sides without being volatilized. 

K. G. W., Examiner. 


Exuipit No. 9. 
Baudrimont’s Treatise on Chemistry. Paris, 1846. Vol. 2, page 567. 


Acroleine, C°H*O0?. When the fatty bodies are distilled there is 
disengaged a volatile product of a sharp and insupportable odor. 
This product is due to the destruction of the glycerine. * * * 


K. G. W., Examiner. 
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281 Exuipir No. 10. 


Journal for Practical Chemistry. Leipsic, 1850. Vol. 50, pages 375, 
376, 377. 


41. Upon the application of the superheated vapors of water. By 

Prof. I. A. Scharling. 
Page 376. 

Of far greater importance is the use made of the superheated vapors 
of water, in England, in the purification of palm oil. As nearly all 
the previously applied methods of bleaching the palm oil are difti- 
cult and expensive, it attracted my attention in the greatest degree, 
when I learned that in England the superheated vapors of water were 
applied to the production of the free acids of a oil, and that 
the products were bleached at the same time. In an experiment 
in the laboratory, two pounds of fresh palm oil were put in a small 
copper kettle, with a well-closing cover, and superheated vapors of 
water passed through it for the space of two hours; one pound of 
the fatty acids, which were nearly colorless, and whose point of fusion 
was near 54° centigrade, obtained. The superheating of the vapors 
was accomplished by passing them through a spirally-bent copper 
tube nine ells in length. The inner diameter of the pipes was one- 
third of an inch. The tube was heated with charcoal in an ordinary 
stove so highly that the palm oil attained a temperature of about 
160° centigrade, by means of vapors passing through it. The kettle 
was maintained at this temperature by means of a coal fire. 

The closer investigation, partly of the over distilled acids, partly 
of the remaining parts of the palm oil, I have not had time to un- 
dertake; but that, after the elimination of the more liquid portion 
by pressing, the remaining harder portion would give an excellent 
material for candles, is placed beyond all doubt. From a theoretical 
point of view, it appears to me to beof particular importance to learn, 
whether the other glycerides (fatty bodies which give glycerine or 
sweet principle of oils by saponification) are also decomposed in a 
similar manner. | 

By treating castor oil ina similar manner a mixture of fatty acids 
was obtained in the distiilment which left, when brought upon blot- 
ting paper, mother-of-pearl-like scales, which were very similar to 
castor oil stearic acid, while the greatest part of the distillment was 
absorbed by the paper. 

By treating tallow with superheated vapors of water a hard crys- 
talline mass was obtained which consisted principally of margaric 
acid. But the decomposition of the tallow in this manner took place 
so slowly that it will not be advantageous to obtain the margaric 
acid for practical use in this manner. 

In all these distillations not even the slightest trace of acryl com- 
binations were observed ; neither did I find pyrelaic or sebacie acid 
in the over-distilled water. 

After it was thus proved that the various glycerides, though with 
unequal facility, are decomposed by the superheated vapors of water 
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alone in a similar manner as by the strong bases, I proceeded to test 
the reaction of the superheated vapors of water upon spermaceti, 
dolphin oil, and wax. 
As the closer investigation of the products obtained from these 
substances is not yet concluded, I only mention here that the 
282. _—s three above-named substances are decomposed in a similar 
manner as by the strong basis. Brodie’s cerotic acid was 
found in the distillment of the wax. 
K. G. W., Examiner. 


Exurpit No. 11. 


Treatise on Chemistry. By J. J. Berzelius. Paris, 1850. Vol. 6, 
pages 422, 526, and 441, 500, 511, and 512. 


Page 422. 


The combinations of the lipylic oxide, when exposed to the air 
and to moisture, undergo an insensible (gradual) and permanent de- 
composition. There is a glycerine developed, and the hydrated vol- 
atile acids are set at liberty. The latter are then disengaged, with 
their characteristic odor, which can serve to distinguish the fatty 
matters from one another. It is thus that rancid butter acquires a 
disagreeable odor arising from the butyric acid. 

Page 426. 

We have already said that combinations of the lipylic oxide with 
the fatty acids constitute the oils and the fats, and that the lipylic 
oxide, conforming to the bases of the halides cannot be isolated nor 
obtained in the form of a simple hydrate, because it immediately 
combines with the elements of the water to form a new body—the 
glycerine. 

Page 441. 

Glycerine.—It is obtained by saponifying with heated oil or fat by 
the oxide of lead. There is a little water added, which is continu- 
ally replaced as fast as it is evaporated. The oxide of lead com- 
bines with the fatty acids to form salts of lead, while the lipylie 
oxide unites with the water to produce the glycerine. The addition 
of the water is for the double purpose of aiding the transformation 
of the lipylic oxide and of opposing a too great elevation of tem- 
perature. 

Page 500. 

reamed. * * * 

In its fresh state it melts, according to Pelouze and Hondet, at 
+ 27°; but when kept longer it melts at a temperature gradually 
more elevated, while its color pales in proportion. It thus under- 
goes an alteration—the lipylic oxide is changed into glycerine, while 
the palmistearic and oleic acids are set free. When the point — 
fusion has risen to + 31°, and about one-half of the oil is found thus 
altered ; and if it melts at 36°, it is an indication that four-fifths 
of it are decomposed. The water in which this palm oil is then 
vi —883 
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caused to melt dissolves the free glycerine and the alkaline carbon- 
ates take hold of the fatty acids. 


Page 511. 


Soap of the oxide of lead and insoluble soaps. * * * 


The water must never be permitted to evaporate entirely, and it 
is necessary to add a fresh quantity of boiling water as soon 
283 as that previously added is greatly diminished, and this is for 
the purpose of moderating heat and to furnish to the lipylic 
oxide the water necessary to change it Into glycerine. 
Page 512. 

The water employed in the preparation of lead plaster acts in 
two manners. In the first place, by its evaporation its serves to 
moderate the temperature and to guard against the alteration of the 
mass by the fire; and in the second place it is by its mediation that 
the oxide combines with the fatty acids, because we have already 
seen that without the presence of the water the fatty acids, though 
entirely formed, do not combine by fusion with more than enough 
of oxide of lead necessary to give a neutral salt. 

Kk. G. W., Examiner. 
Exuipit No, 12. 
Reports rendered weekly of the sessions of the Academy of Sciences. 
Tome 34. Paris, 1852. Pages 795 and 799. 
Page 795. 

Chemistry.—The action of water at a high temperature and 
under a strong pressure upon the pyrophosphates, metophosphates, 
cyanides, ete., by Mr. Alvara Reynoso. * * * 

The experiments which form the subject of this communication 
have been performed under the following conditions: The substance, 
together with water, is placed in a glass tube strongly closed at one 
end. The other end is then sealed with the lamp, and the tube is 
then placed in a gun-barrel, of which one end is closed by welding, 
and the other by an iron screw. 

This gun-barrel is placed in an oil bath, which is heated from two 
hundred and eighty - tne to three hundred degrees during five or 
six hours. 

Page 709. 


Organic bases—I have not studied all the organic bases from 
this point of view; but, according to several experiments which | 
have made, | think myself justified in concluding that all the or- 
ganic bases, when heated with water to two hundred and_ forty 
degrees or two hundred and sixty degrees, produce the same vola- 
tile bases as when heated with potassa. Thus I have obtained 
metacetamine from narcotine, and quinoleine from quinine. 

It will be remembered that the latter base has been obtained by 
Mr. Gerhardt by heating the caustic alkalies with quinine. 

K. G. W., Examiner. 
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Exuipbit No. 13. 


Weekly reports of the sessions of the Academy of Sciences. Vol 
37, page 403. Paris, 1853. 


B. Volatile fatty acids —Such are the combinations which 

284 I have obtained between the glycerine and the fixed fatty acids. 
The volatile fatty acids equally unite with the glycerine 

under the same conditions for to give, by direct way, various liquid 
neutral and odorous combinations. These liquids are susceptible 
of being decomposed by the alkalies by the aqueous chlorohydric 
acid and also by the acetic acid or by water into acids and glycerine, 

K. G. W., Evaminer. 


Exuinit No. 14. 


Geeler’s Dictionary of Physics. Leipsic, 1826. Vol. 2, pages 544, 
545, 546, 547, and 550. 


Page 544. 


Digester —This apparatus has never been entirely lost from view, 
since the time when it was first made known by Papinus, and pro- 
posals for improvement and further use of the same have from time 
to time been made. 


Page 545. 


Since the whole apparatus is based upon the principle that the 
leat of the water can rise to infinity as soon as every egress of the 
vapors is closed, and hence their latent heat does not escape, it is 
only necessary in the construction of the same to pay attention to 
two points: First, that the digester is sufficiently well closed in order 
to allow no vapors to escape; and, second, that a sufficient st#tength 
of the sides is herewith joined in order to guard against the dan- 
gerous effects of a bursting. 


Pages 546 and 547. 


* * * Pleischel is also perfectly right when he recommends 
the same for the Hospitium upon St. Bernard, where the water can- 
not attain the ordinary boiling heat on account of the diminished 
atmospheric pressure. * * * Should the construction and use 
of Papin’s digester be generally investigated the physico-scientific 
purpose must be well separated from the economical and practical 
use. In regard to the scientific purpose, it is not to be doubted that 
the investigation of the vapors, their elasticity, their destiny, and 
dissolving power is of great importance. It is especially in regard 
to the last that the digester deserves pre-eminent attention—that 
is to say, it is sufliciently proved how greatly the dissolving power 
of the water, for example, increases by increased temperature. * * * 


Page 550. 


When the digester is applied to economical and practical pur- 
poses, the individual destination will of itself give the rules to be 
observed in regard to the latter. 

K. G. W., Examiner. 
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Specification of N. H. Manicler for Preparing and Applying Fatty Matters. 


My new preparation of fatty substances consists of the most con- 
crete and solid matter of the fat of animals, or of tallow, when the 
oily and more liquid matters are separated therefrom, by the fol- 
lowing process: ‘Take four hundred pounds of tallow or raw fat, to- 
gether with ten or fifteen gallons of water, into a digester or strong 
boiler of a suitable capacity, and which is fitted with a close cover 
capable of retaining steam, the cover being also a with a a 
safety-valve loaded with a weight, acting to press the valve down, 
and keep it shut so long as the pressure Is not greater than one at- 
mosphere in addition to the natural pressure of the atmosphere ; 
apply fire to this digester to melt and digest the contained tallow 
or fat and water, and keep up a rapid ebullition during about six 
hours; then remove the fire and pour out the digested tallow or fat ; 
from the digester, and when it is cooled to the temperature of ninety , 
or one hundred degrees of Fahrenheit’s thermometer, spread out the 
said tallow or fat in layers of about half an ineh thick upon the 
middle of pieces of close and thick woolen cloth or of felt, and then 
turn up all the edges or borders of the cloths on every side over the 
tallow or fat, so as to wrap up and inelose the same in small parcels ‘ 
within the cloths, in the same manner as is practiced with almonds, 
in order to express oil therefrom. L 

kK. G. W., Examiner. 


-Exutrpit No. 16. 


Annals of Chemistry and Physics. Third series. Vol 41. Paris, 
1854. Pages 216, 248, 257, 267, 308, 310, 311, 315, 316. 


Page 216.- 


A memoir upon the combinations of glycerine with the acids, and 
upon the synthesis of the immediate principles of animal fats, by 
Mr. Marcellin Berthelot, manipulator of chemistry at the College 
of France. Memoirs presented to the Academy of Sciences on the 
fifth of September, 1853, and on the thied of April, 1854. 


Page 24S. 


7. Under the intluence of the air, and, without doubt, of the hu- 
midity of the air, the monoleine takes an acid reaction at the end of 
woVveral Wooks, 

The aeroleme (see below) presonts the same phonomenon, It is 
known that thas PROpOPEV wp yN rains to the natural oleine : this latter 
Dard AW ws OX Fos SPOVTAMOVASTA AS hax long lewd) Low »». (i \ 

y PAR. Thos spottanoots aeration appears to be owing pyran 
CHAAley to the almosphore Tawdity. T hawe made several expert 
Seay gyia VAP WN Litt ANG ARR Wea daR Wand « AWPNRRAR DDE ADD braatroyel wtb bade’ 

tlere ok what PT have olsen vad: When 18 ot “A SSH RNNNNRNE GAR Raaderneal 
tere are heated wath t ss Poadeadhhe Gk Water Fo 'Wer hurtin wr TW 


om 


oe SPE ARNIS! A Re Be me we ‘ a 
oe ritinstnthe te te ee ee ee ee 
. - r is — , 


> 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 293 


hundred and twenty-five degrees during six hours there is a decom- 
position of the greater part of the oleine into oleic acid and glycerine; 
the latter is found abounding in the water; it is of a remarkable 
purity. The oleine which has resisted—extracted by lime and cold 
ether—appears to possess the same properties as the primitive oleine. 
The addition of a trace of benzoic acid to the water does not seem to 
augment the decomposition. 

286 Page 257. 

6. Water. acetic acid, and especially aqueous chlorohydric acid, 
heated with olivalerine during sixty-three hours, to one hundred 
degrees, determine the regeneration of the valeric acid ; a regenera- 
tion which is feeble with the water, but very decided with the hy- 
drochloriec acid. 


Page 267. 


S.-1.2 of a gramme of dibutyrine having been heated with ono 
gramme of water to two hundred and twenty degrees, during six 
hours, were decom posed with the liberation of ubout two-thirs Ss of 
their butyric acid. The addition of a trace of benzoic acid in a simi- 
liar and simultaneous experiment produced no change in the action. 

This decomposing action of the water seems to be exercised at the 
ordinary temperature. In fact, the butyrines, placed in contact 
with the air, are very rapidly acidified, very easily, in truth. This 
acidification is not owing to a phenomenon of oxydation. 

Page 308. 

$ 2. Upon the decomposition of the artificial glyceric combina- 
tions. 

All these compounds, produced by synthesis, are decomposed, in 
the most varied circumstances, into acids and glycerine with the 
fixation of the elements of water. This decomposition operates with 
especial facility when it takes place with the compounds formed by 
the volatile fatty acids; the compounds formed by the fixed fatty 
acids resist to a greater degree, but none offers a stability compara- 
ble to the oleines and the monochlorhydrine. 

These facts are in accordance with the observations relative to the 
natural fatty bodies. 


Page 310. 


3. Water produces, at two hundred and twenty degrees, in close 
vessels, the same decomposition (of didatyrine, natural eleine) At 
one hundred dlegrees, even the olivalerine commences to decompose. 

This phenomenon has been made use of under slightly varying 
conditions. Tn faet (1) the fatty acids have been prepared, in man: 
vivehariag, be eausing Ure vapor of water, supeorheates tw) a temper 
atare miweh Mowe elevated Than Ure preceding oes, to nawel Upon 
the Rats 

& Ldad, mrotwower, whee the glveatie compounds aeatiral and 
Daap rated, WIV 4 \panest te the contact wt the airy amd af the PLT pel ay 
BOUT REN, Ueno Doxtios especially those whieh Rana the volatile acids, 
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are Considerably aciditied at the cud of several Weeks ‘Thos aghon, 
im the cause of the butxrines, and of the monodbenzvicme, Ik REL Ac 
companicd with any sensible absurption of oxygen. tn this case, 
and without doubt im the others, it results from a gentle action ex- 
ercised by the atmosplieric moisture; the equilibrium of the ele- 
ments of the combination is slowly moditited at the ordinary tem- 
perature, under the same influence which destroys it so rapidly at 
two hundred and twenty degrees. A decomposition of the same 
kind is produced at the expense of the other, as has long been (2) 
known. 
287 (1.) Upon the saponification by the vapor of water. Pelouze 
& Fremy’s Treatise on Chemistry, vol. 3, page 62%). 
Professor Scharling, Jahresbericht von J. Leibig, for 1550, page 
406. 
(2.) Professor Berzelius’s Treatise on Chemistry (French transla- 
tion), vol. 6 (154%), acetic, oxalic, nitric ethers, ete. 


Pages 310, 511. 


The presence of glycerine in palm oil is no doubt to be attributed 
to the same cause, and the spontaneous decomposition of this oil 
(3), as well as the rancidness of tallow (1), of butter (2), and of the 
oils, must all be attributed to the same cause. In the last case the 
phenomenon, often hastened by the presence of various matters (3), 
is complicated by the oxydation of the oleic acid. 

(3.) Rendered Reports of the Academy of Sciences, vol. 7, page 
665. Pelouze & Boudet. This presence of glycerine in the fresh 
oil, and an analogous observation of Mr. Garibourt, can explain the 
manner in which Fourcroy regarded the glycerine. 

(1.) Mr. Braunnot writes, according to his experiments upon tal- 
low (Annals of Chemistry, vol. 95, pages 273-276), “the fat suffers, 
in the course of time, almost the same alteration as that which the 
acids and the alkalies cause it to undergo.” Here is one part of the 
ideas of Foureroy upon adipocire. 

Professor Chevreul’s Action of the Air Upon Lard. Researches 
Upon the Fatty Bodies, page 453. 

(2.) Boussingault’s Rural Economy, vol. 2, page 425, second edi- 
tion. 

(3.) Upon the fermentation of fatty bodies, see Fourcroy’s System 
of Chemical Knowledge, vol. 9, page 181; Boussingault’s Rural 
Keonomy, vol. 1, page 300; Dumas’s Treatise on Chemistry, vol. 6, 
page 373; Leibig’s Treatise on Chemistry, Organic, French transla- 
tion, vol. 2d, page 254, ete., ete. Upon the Spontaneous Decomposi- 
tion of Human Fat, Heintz’s Yearly Report, by J. Liebig, for 1851, 
page 449, action of the cerebral albumine upon oleine; Fremy’s 
Annals of Chemistry and Physies, 5d series, tome 2, page 463. Also 
see Researches Upon the Fatty Bodies, by Chevreul, page 303. 


Page- 515, 316. 


§ 4. Upon the constitution of the glyceric compounds, the combi- 
nations which I have studied are neutral; treated by the potassa, 
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Ler “ure cOunged lily Ne wureal sab iss, wial the ey i alent proacdion 
of a body identical m the whole, givcermme. ft is this same bok 
which, by uniting directly with the acid, had produced the primitave 
combination, and it remains susceptible of being regenerated in the 
sume manner. When the glycerine unites with an acid, water is 
eliminated, and the properties of the acid become latent; when it 
is separated from it, water is fixed upon the elements of the com- 
bination, and the properties of the acid reappear. 

These conditions, these phenomena, these products are precisely 
the same which accompany the decomposition of the natural fatty 
bodies, as the labors of Mr. Chevreul have shown forty years ago. 
These facts establish, as he has remarked (1) a similarity between 
the neutral fatty bodies and the ethers. In fact, the latter a 

precisely the same properties formed on the one hand by the 
288 direct or indirect union of alcohol with an acid, with separa- 

tion of the elements of water; these bodies are neutral, and 
the properties of the acid which they contain are marked. On the 
other hand they produce, by the most varied processes, the acid and 
the alcohol, by fixing the elements of water. 

The equivalent action of the alkalies, the action of the acids, that 
of water either rapidly, at two hundred and twenty degrees, or slowly, 
at the ordinary temperature, resolve in the same manner and with 
the same phenomena the neutral fatty bodies into acids and glycer- 
ine, and the ethers into acid and alcohol. 

The action of ammonia also changes these two classes of bodies 
into amides, 

(1.) Researches Upon the Fatty Bodies, page 395; Professor Du- 
mas’ Treatise on Chemistry, vol. 6, page 577 ; Berzelius, tome 6, pages 
304, 306, 426 (1849); Professor Berzelius, vol. 5, page 330 (French 
translation), (1831.) 

K. G. W., Examiner. 


SxHipit No. 17. 


Weekly Reports of the Sessions of the Academy of Sciences. Vol. 
38, page 671. Paris, 1854. 


These conditions, these phenomena, these products are precisely 
the same as those which accompany the decomposition of the neu- 
tral fatty bodies, as the labors of Mr. Chevreul have shown forty 
years ago. 

2. These fa-ts establish, as he has remarked, a similarity between 
the fatty bodies and the ethers. On the one hand the ethers, like 
the fatty bodies, are formed by the direct or mediate union of an 
acid with an alcohol ; this union takes place with the separation of 
the elements of water and with the disappearance of the properties 
of the acid. On the other hand the neutral compounds thus formed 
reproduce, by the most varied processes, the acid and the alcohol by 
fixing the elements of the water. The action of the alkalies, that 
of the concentrated acids, that of water, either rapidly, at two hun- 
dred and twenty degrees, or slowly, at the ordinary temperature, 
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equally resolve the neutral fatty bodies into acids and glycerine; 
the ethers into acids and alcohol. 


K. G. W., Examiner. 
Exuipit No, 18, 
Certificates of inventions. Paris. Volume 41, pages 392-393. 
4325. 
JANUARY StH, 1825. 
Certificate of invention for fifteen years to Messrs. Gay Sussac and 

Chevreul, of Paris, for the application of the stearic and margaric 

acids to illuminating purposes. * * * 

We saponify the fatty bodies destined for illumination, or which 
we will allow to remain in the state of soap, either at the ordinary 
temperature of ebullition with the sole pressure of the atmosphere 
or at a more elevated temperature with a pressure of several atmos- 

pheres. We have found that the saponification executed in 
289 the latter manner presents greater advantages over that which 

is commonly practiced with the sole pressure of the atmos- 
phere. 

The saponification having been operated with the smallest pos- 
sible quantity of alkali we separate the acids, ete. * * * 

kK. G. W., Evaminer. 


Exurpit No. 19. 


A Course of General Chemistry. By J. Pelouze and E. Fremy. Paris, 
Iso0, Vol. 3, pages 570 and O71, 


But as stearic acid is bibasic the stearine itself could be regarded 
usa stearate In which two equivalent. of base are replaced by one 
equivalent of anhydrous glycerine, CSHMO®, and by one equivalent 
of water, HO. Stearine CSH OS CTPO®, HO would then come 
to be placed at the side of the compound ethers and of the stearic 
ether itself By representing the stearic acid by S T we should 
have : 


i _.C HO? HOST. 
OS CROP Sikes wie cincin ne cken-eweinneu eee. 
Stearate of methylene _- Veen eam eee ee ee C21PO.HOST. 
Stearates of i ee cee @MO,HOS’ v 


In this hypothesis the alkalies should act upon the stearine by 
taking up the anhydrous acids which it contains, and by hydrating 
the glycerine. The soap afterward decomposed by an acid should 
give one equivalent of hydrated stearic acid, C°H®O°2HO. 

In conclusion, the saponification of the stearine, upon supposing 
that it can be effected by the simple action of the water, should be 
expressed by the following equation, in which ST represents one 
equivalent of anhydrous stearic acid, CH®O5, and G!., one equiva- 
lent of glycerine, also anhydrous, C*H?0°%. 

ST,.G!.+HO+2HO=ST,2HO+G',,HO 


Stearine. Hydrated Glycerine. 
stearic acid, 


_— pte seae rae sane 
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Exuibit No. 19. 


A Course of General Chemistry. By J. Pelouze and E. Fremy. Paris, 
1850. Vol. 3, page 631. 


The vapor does not act solely in a mechanical manner for carry- 
ing off the exceedingly dense vapors of the fatty acids ; it acts chemi- 
ally, according to Mr. Tribouillet, in separating the glycerine from 


the fatty bodies. 
K. G. W., Examiner. 


Exuisit No 20. 


An Elementary Course of Chemistry. By M. V. Regnault. Paris, 
1850. Vol. 4, page 806. 


Those chemical operations by which the natural fatty matters are 
transformed into glycerine and into fatty acids bear the general 
name of sgponification. They are of various natures; in effect, the 
saponificatiog of the fats can be effected either by the alkalies or by 
the strong acids, or even by the action of heat alone. 

When the fats are heated to a temperature of three hundred de- 

grees in an apparatus which is traversed by a current of 
2%) vapor of water under a pressure more feeble than that of the 

atmosphere, the glycerine is destroyed into several products 
soluble in water, and the fatty acids, having been liberated, distill 
Without alteration; hence we have thus obtained a saponification by 
heat alone. 

When the hot alkaline solutions are made to act on the fats they 
are decomposed into glycerine, which is dissolved in the watery 
liguor,and into fatty acids, which combine with the alkali and form 


salts, Vulgarly called soaps. * * = * 
K. G. W., Examiner. 


The chemical points involved in the process of saponification are 
as follows : 

1. Natural oils and fats are, for the most part, to be regarded as 
compounds or oxide of lypil or glyceril, C°H®O®, with three equiva- 
lents of a fatty acid. The fats most used in the arts are tri-stearatcs, 
tri-palmitates, and tri-oleates, and may be comprised under the gen- 
eral formula, C°H'O?+3 equiv. acid. Saponification, in the more 
general sense of the term, consists— 

First. In substituting three equivalents of water for the three of 
acid, so as to form glycerine—C*H®O*+3HO. 

Second. In causing at the same time the three equivalents of fatty 
acids to unite with three equivalents of a base a2 than oxide of 
glyceril or lypil. This base may be water lime, soda, potash, or 
almost any other oxide. 

2. Hence it is clear that, to decompose or saponify a natural fat 
or oil, in general six equivalents of base will be needed. All of 
these may be water. Then we shall have simply glycerine, C0H5O*+ 
HO, and three equivalents of a compound of fatty acid and water— 
such, for instance, as three (C*H*O*+HO)—formed. This is what 
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takes place in Tilghman’s process, so called, when no lime or alkali 
is used. 
Or only three equivalents of water may be necessary. Then the 


other three equivalents of the six necessary must be some other 


base, such as lime, soda,or potash. In this case, also, we have glyc- 
erine formed, C°H§O*%+3 HO, and with this three equivalents of a 
soap—that is, of a compound of a fatty acid with a fixed base, such 
for instance, as stearate of potash, C®H*O*+H0. 

3. We cannot in this process employ six equivalents of a fixed 
base, because the temperature required to decompose the oil or fat 
will be so high as to decompose the oxide of lypil—C*H®O*—or the 
fatty acid, or both. 

Her.ce it is clear that practically at least three equivalents of water 
must be present in order to effect saponification. ‘Tilghman’s process 
requires six. Chemically, the difference between Tilghman’s process, 
so called, and the old process consists in the amount or quantity of 
water required, which, in Tilghman’s process, so called, is twice as 
great as in the old or common process, and in the absence of fixed 
base, which, in the old or common process, is necessary in conse- 
quence of the low temperature, comparatively speaking, at which 
the saponification is effected. 

4. In the saponification by sulphuric acid introduced by Fremy 
the sulphuric acid first unites with the stearine and oleine of the neu- 
tral fat. Cold water then separates glycerine, sulphuric acid, and 
compounds of the fatty acids with sulphuric acids, which are de- 
composed by water into free sulphuric acid and free fatty acid. 

5. Berthelot (1)‘has shown that steam at two hundred and 
201 twenty degrees centigrade very slowly decomposes neutral 
fats into glycerine and fatty acids. Wilson (2) found that this 
decomposition takes place very rapidly at two hundred and ninety- 
three degrees C. Sharling (5) also observed the decomposition of 
fats by steam at a high temperature. Pelouze (4) found that steam 
decomposes fats at one hundred and sixty degrees to one hundred 
aml sixty-five degrees C., in the presence of small quantities of lime. 
Bones (5) found that in this case only one-fifth or one-sixth of the 
lime necessary in saponification by the ordinary process is required. 
DeMilly uses the decomposition by steam with one-third the usual 
quantity of lime under a pressure of five or six atmospheres, and at 
a temperature of one hundred and sixty-five degrees C. at most. In 
these cases the neutral fat yields only a neutral lime salt, free fat 
acid, and glycerine. The influence of a small quantity of lime in 
facilitating the decomposition is very remarkable. Pelouze (7) finds 
that already-formed lime soap acts in the same manner. Pelouze (8) 
further showed that the presence of water is not indispensible for 
saponification of lime. Caustic lime (lime free from water) decom- 
poses fats completely at two hundred and fifty degrees C.; but in 
this case there is probably decomposition either of glycerine or of 
fatty acid. 

6. I do not find that any one before Tilghman used water heated 
to a high temperature in a close vessel or boiler to decompose fats. 
I find that steam heated to a high temperature with and without 
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lime has been used for this purpose, but that distillation in a current 
of steam at a high temperature is employed. 

So far as the mere act of decom position is concerned, I consider 
saponification by steam to be identical with saponification by water; 
but, on the other hand, I hold that decomposing fats by water in a 
close boiler at a high temperature is not, as a process, the same as 
distilling the fat in a current of high steam, even though the chem- 
ical actions are the same in both cases. 

This, perhaps, is a point of law rather than of science. 
WOLCOTT GIBBS, 
Professor of Chemistry and Physics in New York Free Academy. 


CHARLES M. KELLER. 
(Exhibit 40.) K.G. W., examiner. 


No. 28315. 


The United States of America to all to whom these letters patent 
shall come: 


Whereas Richard A. Tilghman, of Philadelphia, Pennsylvania, 
has alleged that he has invented a new and useful improvement in 
method of decomposisg fats into fatty acids and glycerine, which he 
states has not been known or used before his application, has made 
oath that he is a citizen of the United States; that he does verily be- 
lieve that he is the original and first inventor or discoverer of the 
said improvement; and that the same hath not, to the best of his 
knowledge and belief, been previously known or used; has paid into 
the Treasury of the United States the sum of thirty dollars, and pre- 
sented a petition to the Commissioner of Patents, signifying a desire 
of obtaining an exclusive property in the said improvement, and 
praying that a patent may be granted for that purpose : 

These are, therefore, to grant, according to law, to the said Richard 

A. Tilghman, his heirs, administrators, or asstgns, for the term 
22 of fourteen years from the fifteenth day of May, one thou- 

sand eight hundred and sixty, the full and exclusive right 
and liberty of muking, constructing, using, and vending to others to 
be used, the said improvement, a description whereof is given in the 
words of the said Richard A. Tilghman in the schedule hereunto 
annexed, and is made part of these presents. 

In testimony whereof | have caused these letters to be made 
patent, and the seal of the Patent Office has been hereunto affixed. 

Given under my hand, at the city of Washington, this fifteenth 
day of May, in the year of our Lord one thousand eight hundred 
and sixty, and of the Independence of the United States of America 
the eighty-fourth. 

[L. s.] JACOB THOMPSON, 
Secretary of the Interior. 


Countersigned and sealed with the seal of the Patent Office. 
PHILIP S. THOMAS, 
Commissioner of Patents. 
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The Schedule Referred to in These Letters Patent and Making Part of the 
Same. 


To all whom it may concern: 

Be it known that I, Richard Albert Tilghman, of Philadelphia, 
Pennsylvania, have invented a certain new and improved method 
of decomposing fatiy and oily substances, and I do hereby declare 
that the following is a full and exact description thereof: es 

My invention relates to the process of obtaining free fat acids and 
solution of glycerine from fatty substances by the action of water at 
high temperatures and pressures, and it is applicable either when 
water alone is used or when, in addition to the water, a portion of 
alkali is used to aid the chemical action. I have observed in work- 
ing this process that though the action of the water in extracting 
the glycerine from the fat is rapid at first when the water is fresh 
and the fat contains all its glycerine, yet, as the decomposition ad- 
vances and the fat gradually loses, and the water takes up the gly- 
cerine, that the decomposition becomes slower and slower, so that 
to extract the last portion of glycerine from the fat with a moderate w 
quantity of water requires a considerable time when the lower range 
of pressures are used. 

Now, if we use a large proportion of water to a given quantity of 
fat, the decomposition may be made sutliciently complete in a mod- 
erate time; but this has the inconvenience of occupying a consider- 
able portion of the vessel or apparatus used, and thereby diminishes <- 
the quantity of fat that can be treated therein. 

Now, my Invention consists in applying the water to the fat in 
several successive portions. I remove the first portion as soon as it 
becomes partly saturated with glycerine, and I add successive por- 
tions of fresh water to the partly decomposed fat, which fresh water 
is more active in taking up the last remaining glycerine of the fat, = 
and thereby I render the decomposition more rapid and complete, 
and can treat a larger quantity of fat in a given apparatus. 

My invention can be applied to any of the different forms of 
boilers or tanks used for the decomposition of fats by water at a 
high temperature or pressure, either with or without lime, which 
are now well known and need no detailed description. Instead of 
putting nearly an equal or more than an equal bulk of water to the “ 

fat, | put in, say, only one-third of the bulk of the fat, and a 
203 after this has been stirred up with the fat, and exposed to a 

high temperature and pressure during some time (say from 
two to three hours, if working at one hundred and twenty to one 
hundred and fifty pounds per square inch), I allow the water to set- 
tle and blow it out of the tank. A similar quantity of water, which 
has been previously heated up to the working temperature of the 
apparatus In a separate close iron vessel, is then forced into the tank 
by steam pressure, and is stirred up with the fat and, after two or 
three hours’ mixture, is settled and blown out as before ; and this is 
repeated until samples show that all the glycerine has been extracted 
and that the fat is well decomposed. 

I will now describe another method of applying my invention to 
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practice, whereby the operation is made continuous ; that is, the raw 
or neutral fat, either by itself or previously mixed with a small 
quantity of alkali, is introduced in a continuous stream, or nearly 
so, at one end of the apparatus, and the decom posed fat or fatty acids 
issue continuously, or nearly so, from the other end of the apparatus, 
while at the same time the water enters where the fat acids issue, 
and following the opposite route to that taken by the fat issues as a 
solution of glycerine from that part of the apparatus where the raw 
fat enters. By this method the fat, which has lost nearly all its 
glycerine, is brought in contact with fresh water containing no glyc- 
erine, and the water partly charged with glycerine comes in contact 
with raw fat containing all its natural glycerine. 

In the arrangement ofthis form of apparatus there are two features 
which-form distinct parts of my invention. As fat and water dis- 
solve each other to a very slight extent, their action upon each other 
is much accelerated by large surface of contact. This large surface 
of contact has generally been produced by a mechanical agitation 
and mixture of the two liquids; but as this mixture is almost in- 
compatible with a perfectly continuous form of apparatus, I have 
devised plans whereby these advantages of large contact and re- 
newal of the water may be obtained by other means, either in con- 
tinuous or intermittent forms of apparatus. 

1. I arrange the fat and water in numerous shallow layers, so as 
to obtain large surface of contact. 

2. I cause the fat and water, arranged in shallow layers, to flow 
i Opposite directions, so as to bring fresh water in contact with partly 
decomposed fat. 

The following is a description of the apparatus, it being under- 
stood that if any alkali is used (which is generally in but small pro- 
portions, say one-half to one per cent. of the fat) it should previously 
be combined with the fat. 

(a a a) in the annexed drawing is a suitably strong iron vessel, 
placed vertically and supplied with steam in any convenient man- 
ner, to head the contained copper vessel (B B), in which the decom- 
position of the fat is effected. The higher the pressure at which the 
steam is kept in (a a) the more rapid 1s the decomposition of the fat. 
(B B) isa cylindrical vessel of copper, closed at the bottom and hav- 
ing arranged in it at short intervals a vertical series of shallow cop- 
per dishes or trays (ccc). These trays (shown separately in Fig 2) 
tit closely against the sides of the cylinder at all parts of their cir- 
cumference, except at the flat side (d), where a broad lip or overflow 
is left; the depth of the tray is much less at this part than else- 
where. The trays are placed with the lip alternately on one side 
and the other of the cylinder (B B), so that the water overflowing 
from the lip of one tray would be caught by the next tray be- 

low and then have to traverse its entire breadth before it 
204 could reach its lip and so continue its course to the bottom of 
the series. These trays remain always full of water, though 
the water in them is constantly changing during an operation, en- 
tering fresh at the top and escaping charged with glycerine at the 
bottom of the apparatus. The oil fills all the space between the 
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is constantly changing its place, but in the reverse direction, enter- 
Ing at the bottom and escaping at the top of (BB). 

Separate force-pumps are used to supply the oil and water to the 
“apparatus, the oil entering the bottom of the vessel (B B) by the 
copper tube (¢ ¢), while the water enters at the top by the copper tube 
(ff), but in each case the fluid has to pass through a coil of copper 
tube sufliciently long to allow it to acquire the temperature of the 
surrounding steam before it enters the larger part of the apparatus. 
The decomposed fat (fat acid) is drawn off near the top of (BB) by 
the tube (¢’ ¢’), and the water containing the glycerine of the fat is 
drawn off from the bottom of (B 13) by the tube (f f); both these 
exist-tubes pass through cooling tubes (¢” /’’), so that their contents 
may notescape into the atmosphere at an injuriously high temper- 
ature. Both tubes terminate in screw valves (e f*%), by which the 
rate of discharge ean be graduated. 

The mode of working the apparatus is as follows: The steam 
being at the desired pressure in the vessel (a a), set on the oil-pump 
and open slightly the fat-acid escape-cock (¢*). Steam. or water will 
CSCUPC from this cock till the vessel (B) is filled with oil to the level of 
the end of the fat-acid escape-tube (e’), and then oil will flow out at 
(7). Then start the water-pump, and partly open the glycerine- 
cock (f*). Oil will escape from it at first, until the water, entering at 
the top tray by the tube (f) and falling down through the oil by 
its greater density, las overflowed all the trays in succession, till it 
reaches the bottom of the apparatus and escapes by the tube (f") 
through the glycerine-cock (1"). 

It then remains to setthe the best rate of working for the appa- 
ratus. If the coil at the oil-exit (e*) does not appear sufliciently well 
decomposed, the speed of the otl-pumip should be gradually decreased , 
so as to allow the oil to be long enough in passing through the ap- 
paratus to effect its perfect decomposition, An increase in the sup- 
ply of water will have a similar effeet in producing better decom- 
position of the fat, but it produces a weaker solution of giyeerine, so 
that each manufacturer may vary his rate of working and the pro- 
portions of oil to water used according to the particular result. he 
aims at. The exit-valves should be so adjusted that there should 
be always a few vlobules of ol escaping along with the solution of 
glycerine at (f*), and in the same way there should be always eseap- 
Ing afew globules of water along with the fat acids from (e*). If 
these precautions as to keeping a sufficient exit for the oil and water 
pumped into the vessel (BB) are neglected, it would at last overflow 
into the iron vessel (a a), tending in time to injure it or the boiler 
to which the condensed steam may tlow back. 

The same principle of using successive charges of water and ex- 
posing it in thin layers of great surface can be employed in various 
ways. It may be used in intermittent apparatus, where a large 
quantity of fat is operated on at one time, and kept in till the whole 
is perfectly decomposed, a mode of working preferred by some 
manufacturers. A series of shallow copper water-trays, arranged to 
overflow from one to the other, yet allowing free circulation of the 


trays in (B B) which is not occupied by the water; like the water, it 
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oil between them, is placed in the middle of large copper (or copper- 

lined) boiler, nearly filled with fat, and heated by any means 
295 to the desired temperature. The water is admitted continu- 

ously or at intervals to the top tray, and in similar manner 
drawn off from the bottom of the boiler, where the lowest tray dis- 
charges it; the water may thus be changed as much as is desirable, 
without changing the charge of fat until perfectly decomposed. In 
this form of apparatus a mechanical agitation can be used between 
the different water-trays. | 

The extensive surface of contact of the oil and water can be ob- 
tained by other means than the shallow copper water-trays above 
mentioned. A mass of water-soaked coke or other inert body can 
be used, producing a very extensive surface to be moistened by the 
water, which, being admitted at the top, slowly trickles down through 
it to escape below, while the oil is gradually foreed up from the bot- 
tom to the top in a continuous apparatus, or freely circulates among 
the wet surfaces In an intermittent apparatus. 

What I claim as my invention, and desire to secure by letters pat- 
ent, is— 

In the process of decomposing fats into fat acids and glycerine by 
means of water at a high temperature or pressure, either with or 
without the presence of an alkali— 

Ist. Applying the water in several successive portions, and remov- 
ing those portions when partly saturated with glycerine. 

2d. Arranging the fat and water in shallow layers, so as to give an 
increased surface of permanent contact between them. 

sd. Causing the fat and water arranged in shallow layers to flow 
in opposite directions, so as to bring fresh water in contact with the 


partly decomposed fat. 
R. A. TILGHMAN. 
W. M. TILGHMAN, 
KATHARINE TILGHMAN, 


Witnesses. 


Exuipit 41. K.G. W., examiner. 


20) Testimony on the Part of Complainant, before G. K. White, Esq., 
Master. 


United States Circuit Court, Southern District of New York. 
RicHARD A. TILGHMAN vs. Rotanp G. MITCHELL. 


WEDNESDAY, April 209th, 1868. 
Present: Complainant and Bb. C. Tilghman, Esq., his counsel, and 
defendant and 8S. D. Law, of counsel. 
James C. Boorn, of Philadelphia, a witness produced and sworn 
as a witness on the part of complainant, testified as follows : 
207 My age is 57; I reside in Philadelphia; I am a manu- 
facturing and analytical chemist; I am now engaged in re- 
fining precious metals in the United States Mint, and preparing 
them for coining. 
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1. Please look at the drawing marked “A, W. B. Dayton.” now 
shown and referred to in the testimony of C. H. Grant in this case, as 
used by himself and N. Ropes & Co., Cincinnati, and state whether 
you have read the testimony of N. Ropes in this case and under- 
stand his method of working. 

Ans. I have, and understand his method of working, as described 
in the testimony. 

2. Are you acquainted with any form of apparatus commonly 
known and used in the arts prior to the date of Tilghman’s patent, 
Jan. 9, 1854, which resemble the apparatus used by Ropes? If aye, 
produce the publications, and state how those apparatus compare 
with Ropes’ apparatus, in their mode of producing mixture or circu- 
lation of the fat and water. 

Ans. I am acquainted with several, some from inspecting publi- 
cations in which they are described, and some from inspection of the 
apparatus and trial. One is contained in Morfit’s Chemistry, applied 
to the manufacture of soap and candles, published in Philadelphia, 
S47. On page 231 is a similar arrangement, consisting of paddles 
on a horizontal shaft revolving in a cylinder. I refer also to the 
apparatus described in Radley & Meyer’s English patent No. 15081, 
dated May 25, 1850. I refer also to De Milley’s patent, 1854, de- 
scribed in Roret’s Encyclopedia, Paris, 1849, page 114, consisting of 
cross-pieces at the end of the vertical plunger, termed an agitator ; 
also, to the common barrel-churn with revolving wings. 

3. Could or could not the decomposition of fat into fat acids and 
glycerine by the action of water at high temperature and pressure to 
be performed in any and which of said commonly-known apparatus 
if made of suitable strength and materials, as well as in the apparatus 
used by Ropes ? 


(Objected to.) 


Ans. It could in each of them. 

4. If the manufacture of fat acids and glycerine were performed in 
any cf said commonly-known forms of apparatus would the same 
saving of lime and sulphuric acid be realized as with Ropes’ ap- 
paratus ? 

Ans. It would. 

5. Look at the drawing now shown, marked “ B, W. B. Dayton,” 
referred to in the testimony of C. H. Grant as the apparatus used by 
(. 'T. Jones, and state whether you have read the testimony of C. T. 
Jones in this case and understand his method of working. 


(Objected to.) 


Ans. I have read it and understand it from his testimony. 

6. Are you acquainted with any forms of apparatus commonly 
known and used in the arts prior to the date of Tilghman’s patent, 
which resemble Jones’ apparatus in the method of causing a mix- 
ture or circulation of water with other substances? If so, produce 
the books and explain the points of resemblance. 


(Objected to.) 
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Ans. I am acquainted with several. In Berthollet on Dyeing, 
London, 1824, vol. 1, second plate, circulation produced by a pump 
inside of a vertical boiler; also in Ure’s Dictionary, ed. 1839, p. 138, 
a pump similarly arranged outside of the boiler; Alliott’s patent, 

No. 13490, February 3, 1851, a revolving centrifugal pump, 
298 drawing water from below and spreading it above, which, by 
descending, again produced circulation. 

7. Have you compared the extract now produced, marked Exhibit 
“A & B,” J. A. S., April 29, 1868, with the printed copy of Alliott’s 
English patent, and is it a correct extract? 

Ans. I have so compared it, and it is correct. 

8. Supposing the several apparatus you have just described to be 
made of suitable strength and materials to resist the requisite heat 
and pressure, could the manufacture of fat acids and glycerine by 
the action of water on fat at a high temperature and pressure be 
carried on in said apparatus ? 


(Objection.) 


Ans. It could. 

9. In that case would the same saving of lime and sulphuric acid 
be effected as in operating with Jones’ apparatus? 

(Objection.) 


Ans. It would. 

10. Have you read and do you understand the patent to Wright 
& Fouche, dated Jan. 29, 1859, No. 22765, and do you understand 
the method of working under said patent used by the defendant, as 
described by the testimony of J. T. Verdin, Florence Verdin, and 
R. G. Mitchell in this case? 


(Objection.) 


Ans. I have, and understand it and the method of working under 
it, as described. 

11. Are you acquainted with any forms of apparatus commonly 
known and used in the arts before the year 1857 which resemble 
Wright & Fouche’s apparatus in the method of causing a continu- 
ous automatic circulation of water? If aye, produce the books or 
publications. 


(Objection.) 


Ans. I am acquainted with several. I produce Exhibits C & D, 
J. A.S., April 29, 1868; extract from Floyd’s patent for a Bucking- 
tub, No. 2073, of the year 1795, English patent, which I have veri- 
tied by comparison with the official publication of the English pat- 
ents. Also Ure’s Dictionary of 1839, page 139, article, Bleaching. 
Also Dictionaire de Industrie, Paris, 1834, vol. 2, page 320, article, 
Bleaching. Also Exhibit E & F, J. A. S., April 29, 1868, being 
Mather’s English patent, No. 1045, of the date 29th April, 1859, for 
bleaching, which I have veritied by comparison with the official 
uublication. Also Melsen’s English patent, No. 2666, of the date 
Jecember 18, 1854, for processes of saponification. All of which 
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produce circulation of water and other materials by heated columns 
rising to the top, descending again when cooled, except Melsen’s. 


Adjourned to April 30th, at 103 o'clock. 
Tuurspay, April 50th. 
Present: Counsel for respective parties. 


Examination resumed: 


Counsel for complainants puts in evidence the English patent of 
Melsen’s, referred to for processes of saponification, No, 2666, of 1854, 
Dec. 18th, marked Exhibit G, April 30, 1868, 8. D. L. 


12. Examine the sheet of drawings now produced, marked Ex- 
hibit H, April 30, 1868, S. D. L., and state whether you have veri- 
fied the substantia: accuracy of the said drawings and of the 
209 descriptions and dates thereto appended by comparing them 
with the original publications referred to. 
Ans. I have done so with the exception of figure 4,and find them 
all correct. 
13. Explain how figure 1 on such exhibit compares in its method 
of operation with figures 2, 3, 4 and 5. 


(Objected to.) 


Ans. They all consist in agitating a mixture of water and fatty 
matters; Nos. 1, 2,3 and 5, with a view toa more intimate mixture, 
and No. 5 requires the use of a high temperature and pressure. 

14. Explain how figure 6 compares with figures 7, 8, and 9 in their 
method of operation. 


(Objected to.) 


Ans. They all consist in raising a liquid from the bottom to the 
top of a vessel by an ordinary pump or centrifugal pump, there to 
distribute it, and let it descend to the bottom, to be again raised up. 

15. Explain how figure 10 compares with figures 11, 12, 15 and 
14 in their method of operation. 


(Objected to.) 


Ans. They all consist in raising a heated column of water and 
steam from the bottom to the top by a fire applied below, or in num- 
ber 14 by the entrance of a steam-pipe below—the raised column to 
descend again, to be similarly raised. 

16. Supposing the apparatus designated as figures 2, 3, 4, 5, 7, 8, 
11, 12, 15, and L4 to be made of suitable strength and materials, 
could or could not the manufacture of fat acids and glycerine, by 
the action of water on fat at high temperatures and pressure, be 
carried on In any of said apparatus ? 

(Objected to.) 

Ans. It could be conducted in any one of them. 


17. In that case, would or would not the saving of lime and acid 
be the same as if the manufacture had been carried on in the Wright 
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& Fouché apparatus, or in the apparatus used by Ropes, or by 
Jones? 

(Objection.) 

Ans. The saving would be the same. 

18. Have you read the testimony of J.T. Verdin and Florence 
Verdin in this case, and do you understand the process of manufac- 
ture described by them as being used by defendant in his factory 
immediately before he began to use the Wright & Fouché appara- 
tus 7 


(Objected to.) 


Ans. I have read it, and do understand the process so described by 
that testimony. 

19. Car vou point out any specific articles saved or economized by 
defendant bv his use of the process of manufacturing fat acids and 
glycerine from fatty bodies by the action of water at a high temper- 
ature and pressure, as now carried on by him inthe Wright & Fou- 
che apparatus ? 

(Objected to.) 


Ans. As compared with his process formerly pursued, his present 
process saves the use of lime and sulphuric ma 

20. Is the saving of these articles produced by the use of the pe- 
culiar method of heating and mixing the fat and water known as 
the Wright & Fouché apparatus ? 


(Objected to.) 


300 Ans. No, sir; it is produced exclusively by the high tem- 
perature and pressure of water used in the Wright & Fouché 
apparatus, ; 


21. In the oes of lime saponification, described as formerly 
used by defendant, was there not a large quantity of sulphate of lime 
formed, which was thown away as a useless residue? 

(Objection.) 

Ans. There was. 

22. In that process was not a quantity of fat acids lost by being 
entangled in the sulphate of lime and thrown away with it? 


(Objection.) 


Ans. I cannot conceive how all the fat acids could be practically 
extracted from the sulphate of lime formed, and, from the testimony 
of J. T. Verdin in this case, some was lost. 

23. Would this loss of fat acids take place in the process now used 
by defendant in the Wright & Fouché apparatus? And state your 
revsons, 


(Objected to.) 


Ans. This loss would not take place, because, lime not being used, 
no sulphate of lime could be formed to entangle some of the fatty 
acids, 
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24. If, in the manufacture of fat. acids, only one-half pound of 
lime was used to one hundred pounds of fat, instead of fourteen 
= to one hundred pounds of fat, would not the loss of fat acid 
y entanglement in the sulphate of lime be reduced proportionally? 


(Objected to.) 


Ans. At least in that proportion. 

25. In the operation with the coil apparatus witnessed by you was 
the manufacture of the fat acids and glycerine effected with the same 
saving of lime and acid as takes place in defendant’s (Wright «& 
Fouché) apparatus? 

(Objected to.) 

Ans. It was. 

26. In the operation carried on by defendant, in the Wright & 
Fouché apparatus, can you point out any distinction between the 
profits arising from the use of plaintiff’s process and those arising 
from the use of the peculiar apparatus of Wright & Fouché, as dis- 
tinguished from other forms of digestive apparatus? 

(Objected to.) 

Ans. There is,on the one hand, asaving of lime and acid formerly 
used by defendant, which is exclusively due to the use of plaintiff's 
process; and on the other there is, or may be, a saving, an economy, 
in labor and fuel employed in the use of the Wright & Fouche ap- 
paratus, as compared with other apparatus commonly used, but I 
cannot form an opinion as to the amount of this saving. The former 
saving is a chemical saving by the use of the chemical process of 
plaintiff, and the latter may be termed a mechanical saving, as dis- | 
tinguished from the former. 

27. Will or will not this chemical saving be realized in any form 
of apparatus whatever in which fats are decomposed into fat acids 
and glycerine by the action of water at high temperatures and press- 
ures? 

(Objected to.) 

Ans. It will. 


Cross-examined: 
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X 28. State for what purposes the several apparatus mentioned by 
you in your answer to the second interrogatory were designed, and 
to what uses they were applied. 
301 Ans. The apparatus in Morfit’s Chemistry is used for in- 
corporating fatty matter and watery solution of alkali with a : 
view to “produce an intimate admixture and minute division of the ) 
tallow for the purpose of saponification. The apparatus in Radley ; 
& Meyer’s patent is for “the treatment of oils and fats in their de- 
puration and defecation for the saponification thereof.” The appa- 
ratus described in Roret’s Encyclopedia is for the saponification of 
fats. The other is the barrel-churn for making butter. 
X 20. State which of these several apparatus you are acquainted 
with from actual inspection and trial. 
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Ans. Besides the barrel-churn with Radley & Meyer’s apparatus. 

X 30. For what purposes did you make such trial with Radley & 
Meyer's apparatus ? 

Ans. To ascertain how their process would work, in which case I 
operated on over seven pounds of lard oil. 

X 31. Have you ever seen the other apparatus beside the churn, 
and Radley & Meyer’s worked or tried for any purpose ? 

Ans. No; I have not. 

X 32. State more particularly and fully wherein the said several 
apparatus national by you in answer to question two resemble 
that described by Grant in his testimony as used by Ropes, and how 
far the action of the parts in such apparatus considered by you to 
resemble the apparatus described by Grant is like, and how far it 
differs from the action of the said apparatus described by Grant. 

Ans. Nos. 2and3, Morfit’s and Radley & Meyer’s, resemble Ropes’ 
in agitating a mixture of fat and water with rotating paddles. No. 
5, Roret’s, produces the same effect by an agitator that moves up 
und down. There is no essential difference in the action of the parts 
of said apparatus and that of Ropes. 

X 33. Were any of these several apparatus referred to by you, 
and if so, which, claimed or intended to be full when in use so as to 
prevent the conversion of the water into steam ? 

Ans. I do not find it expressed that they were designed to be filled, 
but Radley & Meyer’s was to be heated above the ordinary pressure, 
and consequently above 212° F. 

X 34. In the operation and action of these several apparatus, does 
itmake any difference whether water or steam is used in them for 
the puposes intended ? 

Ans. For the purposes described in the publication, I do not find 
that steam is intended to be used in any of them. 

X 35. Please state why pressure is necessary in the process of 
complainant. 

Ans. To obtain a higher temperature than can be given to water 
heated in the open air. 

X 36. In his, the complainant’s, process, is or is not the pressure re- 
quired to prevent the formation of steam in his apparatus ? 

Ans. It is exclusively required to raise the temperature of the 
water. 

X 37. Look at your answer, now shown you, to question 12 in the 
printed record in the case of Tilghman vs. Werk, and state whether 
you did not therein assign as a reason for the pressure used or re- 
quired in complainant’s apparatus or process that it was to prevent 
the formation of steam; and whether this statement made In your 
answer to such question was not substantially repeated in your an- 
swer to the 101st interrogatory in the same case, and is not again 
substantially repeated in answer to question 12 on page 81 of such 

record. 
302 Ans. I state, in answer to question 12, page 19, of that 
record, that the object is to retain the water in a liquid state 
in order to heat it above its boiling point. To heat water above its 
boiling point it is therefore necessary that it should be prevented 
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from passing into steam. Ilence the expressions “to prevent the 
conversion of water into steam, and to heat water above its boiling 
point,” are so far identical, both these expressions being used as 
kdentical in answers to question 101, page 39, and to question 12, 
page SI. 

X 38. In your answer to question 12, page 19, of that recard, do 
you not state as one reason for such pressure that you consider steam 
and water different? 

Ans. I do not make any such statement. In that answer I re- 
mark that I consider steam and water different things. 

X 39. In the process described by complainant and in his patent, 
is it not required that the vessel should be closed so that the requi- 
site amount of pressure may be applied to prevent the conversion 
of the water Into steam ” 

Ans. It is, the words being “ closed and of great strength.” 

X 40. Look at your statement as to Exhibit 18, on page 50 of the 
complainant’s record in this case, and state if your testimony as fol- 
lows is true: “ Plaintiff’s process has nothing to do whatever with 
the making of soap from fats, but makes fat acids and glycerine 
from fats from the direct action of water?” 

Ans. It is. 

X 41. If neither heat nor pressure were applied to fats with water, 
what, if any change, would be produced in the fat ? 

Ans. I am aware of no change by water under such cirecum- 
stances. 

X 42. If under such conditions glycerine was generated, would it 
not necessarily follow that the fat was acidified, and why? 

Ans. I can’t imagine its generation under such circumstances. 

X 43. In the decomposition of fats into fat acids and glycerine, 
is it not necessary that moisture of some kind should be used; and 
if glycerine is generated in the presence of moisture, is not the re- 
maining part of the fat fat acids? 

Ans. It is; if glycerine is generated the residue produces fat acids 
ut the same time. 

Adjourned to May 1, at 103 oclock. 


Fripay, May 1, 1868. 
Present: Counsel for respective parties. 


Examination resumed: 


XN 44. You have stated that with the several apparatus shown in 
figures 2, 3,4, 5, 7, 8, 0 11, 12, 13, and 14, if made of suitable 
strength and materials, the decomposition of fats into fat acids and 
glycerine could be effected by the action of water at high tempera- 
ture and pressure. Were any of such apparatus designed or intended 
for such a use ? 

Ans. They are not stated to have been so designed. 

XN 45. Have you ever known of either of such apparatus being 
made use of to so decompose fats; and, if so, which, and when, and 
where? 

Ans. I do not know them to have been so used. 
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X 46. From what do you found your opinion that if such several 
“apparatus were used for the manufacture of fat acids and glycerine 
there would be the same saving of lime and sulphuric acid as if the 

manufacture was carried on in the Wright & Fouche appa- 
303 ratus or in the apparatus used by Ropes or by Jones, from 

actual knowledge of such working of such several apparatus, 
or from what? 

Ans. I know from the testimony in this case, and in that of Tilgh- 
man vs. Werk, that the apparatus marked on Exhibit H, April 30, 
1S68, S. D. L., Nos. 1, 6, and 10, have been used for the manufacture 
of fat acids and glycerine, with the use of little or no lime, and I 
have in experiments, mentioned in the same cases, decomposed fats 
into fat acids and glycerine by water at high temperature and press- 
ure without the use of lime, or with a minute quantity, not over a 
half a pound of lime to the hundred pounds of fat, and since agita- 
tion shortens the time of such decomposition, I infer that any other 
apparatus named on the said exhibit, from 2 to 14, inclusive, being 
made of sufficient strength and materials and practically filled with 
water and fat, the water would, at high temperature and pressure, 
decompose the fats into fat acids and glycerine, there being no essen- 
tial difference otherwise between sae apparatus and those which I 
employed in experiments. Therefore the amount of saving in the 
use of such apparatus would be the difference between the amount 
of lime and acid used in such apparatus and in the ordinary process 
of making fat acids by the use of lime and sulphuric acid, the prac- 
tice usually being to employ fourteen pounds of lime to the hundred 
pounds of fat. And since I have stated the grounds of my opinion 
why the apparatus Nos. 2 and 14, properly constructed, could be 
used the same as Nos. 1, 6, and 10, the amount of saving in these 
apparatus, Nos. 2 and 14, would be the same as compared with the 
common process formerly used, as in the employment of apparatus 
Nos. 1,6,and 10. I have no practical experience in the use Of appa- 
ratus Nos. 2 to 14, my opinion being inferential on the grounds 
above stated. 

X 47. What do vou mean, in your last answer, by “ practically 
tilled,” in the working of the apparatus referred to in your answer? 

Ans. Filled with water and fat, so that the water can be retained 
ina liquid state to effect the decomposition of the fat at a high 
temperature and pressure and yet leaving such space in the appa: 
ratus, if necessary, as that, by the expansion of the water and fat 
at a high temperature, the apparatus shall not be lable to burst. 

X 48. You state, in answer to the 46th X question, that agitation 
hastens decomposition. When did you first ascertain that fact? 

Ans. The original patent of Mr. Tilghman, of October 3, 1854, 
mentions continually the mixture of fat and water no less than 
thirteen or fourteen times, and expressly states “it is important, for 
the quickness and perfection of the decomposition, that the oil and 
water during their entire passage through the heating tubes should 
remain in the same state of intimate mixture in which they enter 
them.” I ascertained that fact on first reading Mr. Tilghman’s 
patent, as quoted above, and subsequently by actual experiment. I 
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first became acquainted with Mr. Tilghman’s patent some months 
prior to July 25, 1860; how many I cannot say. The experiments 
referred to are detailed first in my answer to question 9, complain- 
ant’s testimony, page 38, of the present case, and were made in the 
summer of 1860. 

X 49. You state, in your last answer, that plaintiff’s patent of 
1854 states in several places the necessity of intimate admixture of 
fat and water, and you have quoted a passage from the specification 
in which the patentee states that it is important for the quickness 
and perfection of the decomposition that the oil and water during 
their entire passage through the heating tubes should remain in the 

same state of intimate mixture in which they enter. Is not 
304 the admixture named in the patent to be effected before the 

fat and water are introduced into the apparatus, and does 
not the passage which you have quoted from the specification, and 
to which I have referred, relate to the working of the process in the 
coil apparatus ? 

Ans. An arrangement is described in the patent for forming an 
emulsion or intimate mechanical mixture of fat and water, which 
emulsion is then pumped into the coil; the passage quoted relates 
to the working of the process in the coil apparatus. 

X 50. Do you find anywhere stated in the patent that during the 
working of the process the water is to be caused tocirculate through 
the charge of fat ? 

Ans. It is stated that the patentee prefers placing the tubes in a 
vertical position as one means of preventing the separation of the 
fat and water, and as another means, that it might be found useful 
to insert in the heating tubes perforated diaphragms so that liquids 
in being forced through these obstructions with great velocity may 
be thoroughly mixed together. I understand the formation of an 
emulsion or thorough mixing together of fat and water, or intimate 
mechanical mixture of the same, to be the most perfect circulation 
of water through fat imaginable. | 

X 51. Is that the best answer you can give to the question ? 

Ans. The word circulation is not used in the patent, so far as [am 
aware, but the more perfect equivalents, emulsion, thorough mix- 
ture, and intimate mixture, as maintained throughout the process, 
even to the material as it escapes from the coil. . 

X 52. If the intimate admixture in preparing the emulsion and 
the continued preservation of that intimate admixture during the 
working of the process are equivalent to circulation, please state why 
it is that you have testified that circulation quickens the process, and 
that it has continued to be used wherever introduced ? 

Ans. I have given no testimony about circulation. 

X 53. How long, if you know, does it take to decompose the fats 
into fat acids and glycerine by the several apparatus represented by 
figures 1, 6, and 10? 

Ans. My knowledge of the time is derived from the testimony 
given in this case and that of Tilghman vs. Werk. 

XN O4. Asa chemist do you not know that in many instances 
where one agent is used to effect the decom position of a substance it 
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is important to cause the decomposing agent to circulate through 
the substance to be decomposed ? 

Ans. In all cases of decomposition between two bodies they mu- 
tually react, and the more minute the mechanical division the more 
-rapid the chemical action, whether decomposition or otherwise. 
Hence agitation of liquids, however produced, promotes decomposi- 
tion by bringing a larger surface of the substance together in a given 
time. The idea expressed to my mind by circulation is that of an 
inferior grade or a less degree of agitation. 

X 55. Which, in your opinion, would effect the decom position in 
the least space of time, the apparatus represented in figure 1 of Ex- 
hibit I], or the Wright & Fouché apparatus, both working at the 
same temperature and with like charges? 

Ans. My opinion is that the mechanical mixture produced by No. 
1 would effect the decomposition in a shorter time than the so-called 
circulation in No. 10; but this is a question rather for the manu- 
facturer than for me. 

X 56. Do you consider that the several apparatus described 

305 by plaintiff in his patent of 1854 can be practically and suc- 
cessfully applied to the manufacture of fat acids and glycer- 

ine in factories carrving on that business by water, heat, sat eu 
ure only ? 

Ans. I believe it can be so conducted in the coil apparatus or in. 
anv other convenient vessel, as stated in the patent, under the sole 
conditions of high temperature and pressure and a mixture of fat 
and water. 

X 57. Is this belief founded on any knowledge of apparatus, as 
described in that patent, being used in any factory; and, if so, 
where ? 

Ans. I am not aware of the coil apparatus being used in any fac- 
tory; but under the term “any convenient vessel” may be embraced 
the figures 1, 6, and 10 of Exhibit H. 

X 58. Do not the figures 1, 6, and 10 provide means for the ad- 
mixture of the fat and water, while the process is being carried on, 
different from that described in Tilghman’s patent ? 

Ans. They are different in their mechanical arrangement, but not 
in their effects. : 

X 59. Are the diaphragms mentioned in Tilghman’s patent de- 
clared to be or made necessary part of his coil apparatus ? 

Ans. They are not declared to be necessary. 

X 60. Is there mentioned in this patent of 1854 any device or ar- 
rangement to continue and keep up the intimate admixture of the 
fat and water through the coil, except the placing the coil in a ver- 
tical position ? 

Ans. There is no other, and in my use of it it was found unneces- 
sary to have any other, because the decomposed fat and water came 
out as a perfect emulsive mixture of fat acids and glycerine solution, 
so complete an emulsion that it required careful rendering to sepa- 
rate the glycerine solution from the fat acid. 

X 61. You have mentioned an experiment made by you with the 
40—SS3 
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coil apparatus of Tilghman, and described in his patent. Have you 
ever seen such apparatus in use except in that experiment? 

Ans. I have only seen it used in that experiment. 

X 62. Have you ever known or heard of such coil apparatus being 
in actual practical use continuously in the manufacture of fat acids 
and glycerine; and, if so, where ? 

Ans. I have not known or heard of any such use. 

X 63. Have you ever known or heard of the use in the manufact- 
ure of fat acids and glycerine of any other convenient vessel with- 
out some provision, other than the particular position of such ves- 
sel, for the purpose of continual admixture of the fat and water dur- 
ing the operation ; and, if so, where ” 

Ans. I have neither known or heard of any other. 

X 64. How are you able to determine that the saving of lime and 
sulphurie acid, effected in the Wright & Fouche apparatus, is exclus- 
ively produced by the high temperature and pressure of water, and 
is not affected by or due to the circulation of the water through the 
fat during the decomposition of the latter? 

Ans. In my testimony in the present case, cross-question 70 to 74, 
page 59, of complainant’s testimony, I state the result of an experi- 
ment of the decomposition of fat with water into fat acids and gly- 
cerine, at the temperature of 320° F., without agitation, when the de- 
composition was complete, but more than eleven hours were required 
to effect it. [therefore infer that simply water, at a high tempera- 

ture and pressure, effects the decomposition. But as in all 
306 chemical operations agitation of liquids increases the surface 

of contact, | infer that the same decompositions by water 
alone, of fat into fat acids and glycerine, would have occurred in a 
proportionable shorter time by agitation. I am confirmed in this 
by two experiments made by me, one made March 23, 1864, in 
which a mixture of fat and water, encased in a tube and heated to 
about 600° F., temperature of melting lead, without agitation, was 
converted into fat acids and glycerine in 40 minutes, and the other 
experiment made by me, of date August, 1860, in which fat and 
water were heated to the same temperature, with agitation for five 
minutes, when the fat was wholly resolved into fat acids and gly- 
cerine. These three experiments made by me conclusively prove 
that the decomposition of fats is effected exclusively by water at 
high temperature and pressure, and that agitation merely shortened 
the time required for the decomposition. Since the decompositions 
were effected exclusively by water at high temperature and pressure, 
the saving of lime and sulphuric acid is entirely due to such de- 
composition of fat by water at high temperature and pressure, which 
renders their use unnecessary. 

X 65. Is this experiment, which you have first referred to in your 
last answer, that which is fully deseribed and set forth at page 79, 
Complainant’s Record, in Tilghman vs. Werk ? 

Ans. It is the same in which it is stated that more than four- 
fifths was resolved during the eleven hours into fat acids and gly- 
cerine. 

(Last part of answer objected to.) 
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X 66. Please refer to question 38 and the answer thereto, in your 
examination in Tilghman vs. Werk, taken on the 25th of July, 1860 
(Complainant’s Record in that case, p. 25), and state when you be- 
came aware of or learned the facts detailed on page 79 of that record, 
in the first paragraph on that page? 

Ans. I must have become acquainted with them by my own ex- 
emer ye subsequent to the 25th of July, 1860, although I had 
veard of such results before. 

X 67. I believe that you have never been engaged in manufactur- 
ing candles, or fat acids, or glycerine, either as proprietor or super- 
intendent, or subordinate. Am I correct? 

Ans. You are correct. 

Redirect: 

Complainant offers in evidence papers marked Exhibit J and K, 
May 1, 1868, 8. D. L. 

And also Morfit’s Chemistry of Soap and Candles, Philadelphia 
ed., 1847, pp. 100, 101, 108, 194, 195, 196, 200, 201, 215, 216, 218, 221, 
222, 224, 229, 230, 231, 232, 235, 243, 278 8, 282, 283, 291, 345, 396, 431, 
433, 434, 435, 508, and 509. 


Examination continued: 


X 68. Please look at Exhibits J and K, May 1, 1868, S. D. L., and 
state whether you have compared them with the originals, and 
whether they are correct translations thereof. 

Ans. I have compared them and they are correct translations 


thereof. 
JAMES C. BOOTH. 


Subscribed and sworn to before me this Ist day of May, 1868. 


KENNETH G. WHITE, Master, &c. 


307 Complainant offers in evidence Wright & Fouche’s English 
mutent, dated April Ist, 1857, No. 894, an extract from which 
is marked Exhibit L, May 1, 1868,8. D. L. 
Also an extract from Engineering, London, May 24, 1857, page 
526, marked Exhibit M, May 1, 1868, 8S. D. L. 
Also De Milly’s English patent of 19th November, 1856, No. 2740, 
an extract from which is marked Exhibit N, May 1, 1868, 8. D. L. 
Also an extract from Richardson and Watt’s Chemical Technology, 
London, 1863, vol I, pt. 3, page 731, marked Exhibit O, May 1, 1868, 
S. D. L. 
Also an extract from Muspratt’s Chemistry, London, article Gly- 
cerine, vol I], page 252, coniel Exhibit P, May 1, 1868, 8. D. L. 
\lso an extract from Watt's Dictionary of Chemistry, London, 
ISG4, vol. I], page 886, article Glycerine, marked Exhibit Q, May 1, 
1868, S. D. L. 
Also English patent, William Hawes, June 12, 1839, No. 810i. 


RicHarp A. TinGHMAN, the complainant, being called as witness 
in his own behalf, being duly sworn, testified as follows : 


Q. Please look at the papers here produced, marked Exhibits L, 
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M, N, O, P, and Q, May 1, 1868,S. D. L., and state whether you have 
compared them with the original publications and whether they are 
correct copies thereof. 

Ans. I have compared them and they are correct copies. 


R. A. TILGHMAN. 


Subscribed and sworn to before me this Ist day of May, 1868. 
RICHARD E. STILWELL, Examiner, &c. 


308 Exuipirs A anp B. Alliott’s patent, February 3, 1851, No. 
15400. 


* * * The action of the apparatus will be as follows: The 
materials being placed in a pan, and heat applied to it, the pump is 
made to revolve by turning the pulley 4°, when the liquid will be 
drawn from the bottom part, by means of which a thorough mixing 
of the material will take place, thus assisting the saponification of 
the futty matters. * * * 


Exuipits C anp D. Floyd’s patent, November 3, 1795. No. 2073. 


* * * When the cloth, yarn, or other thing is placed in the 
bucking-tub or cistern, in order to be bucked, lye must be poured 
thereon till both bucking-tub or cistern and the furnace are so full 
that it just communicates through the spout H. Then fire must be 
given to the furnace; so soon as the lye therein becomes warm it 
will begin to run through the spout H, passing through the cloth, 
yarn, or other thing so placed in the bucking-tub or cistern, and re- 
turn through the pipe G into the furnace till the whole body of the 
lye is nearly boiling hot. 

When it begins to boil in the furnace the lye will run faster, and 
the cloth, yarn, or other thing may be bucked as long and forced to 
what degree of heat as may be thought proper. 

Both the bucking-tub or cistern and the furnace must be kept 
closed covered during the process. _* * * 


Exuipits E axnp F. Mather’s patent, April 29, 1858, No. 1045. 


* * * Heretofore the liquor used for bleaching has been forced 
from the space below the false bottom upa pipe which passes through 
the cloth and falls into a vessel containing the cloth; the liquor is 
mostly forced up this pipe by the pressure of steam, but this arrange- 
ment does notact till the liquor boils. Now the object of this invention 
is to cause the liquor to flow up the “ puffer-pipe” assoon as the steam 
is turned on, and I accomplish this by having a jet or jets of steam 
passing up the “puffer-pipe,” by which the liquor, flowing after the 
steam, rises to the desired level, and falls over into the vessel contain- 

ing the cloth. * * * a@ashows the form of vessel preferred, 
309 but the shape may be varied. 0% is the “ puffer-pipe,” up 
which the liquor is caused to flow, the cloth being placed in 
the vessel a, around this pipe. cis a false bottom, perforated with 
nuimerous holes to allow of the bleaching liquor flowing through 
into the lower part a! of the vessel a. The liquor, as it flows up the 
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pipe 5, is caused tospread by the plate d, and to distribute itself over 
the cloth in the vessel a. The bleaching liquor is caused to flow 
over the top of the pipe 6, when steam is turned on through the jet- 
pipe e; and the advantage will be that the liquer will commence to 
How immediately, without waiting till the liquor becomes hot and 
boiling, and the liquor will pass through and amongst the cloth, and 
through the perforated false bottom, and will progressively become 
heated, which will be found very advantageous. * * * 


Exnisit G. Melsen’s patent, 18th December, 1854, No. 2666. 


My invention consists in the employment of water, either alone 
or slightly acidulated, in a boiler, heated from 340° to 400° Fahren- 
heit, for the saponification of animal and vegetable fatty bodies; that 
is to say, for the separation of the glycerine and the fatty acids from 
the said bodies. 

By my process natural fatty bodies of all kinds are decomposed 
into fatty acids and glycerine by being exposed during a certain 
length of time to a temperature of 340° to 400° Fahrenheit with the 
following liquids: Ist, with water acidulated with a few hundredth 
parts of sulphuric or other powerful acids; 2d, with water saturated 
with boric or other weak acids ; 3d, with common water. By these 
means the decomposition is either partial or complete, according to 
ihe conditions or duration of contact with the common or acidulated 
water. When the fatty acids are separated they may be subjected 
tu the press, and be transformed into candles by the ordinary pro- 
cesses; they can also be employed to simplify the manufacture of 
soap by well-known processes. Water, cuiee the influence of a tem- 
perature from 340° to 400° Fahrenheit, is sufficient for obtaining 
the above-stated results. * * * 

The boilers are united by means of four pipes, C D E F, having 
each of them a tap,ec d ¢ f, serving to produce the result hereinafter 
described. The working of the taps ec, d, e, f, v, and q, which are 
moved by the hand, constitutes the whole mechanism of the appa- 
ratus. The tube D is connected with a horizontal tube, d d, whieh 
extends over the whole of the upper part of the boiler; this tube is 
pierced over the whole of its length to insure a better division of the 
substances passing through it. 

In order to complete the description of the apparatus and explain 
the mode of working, I will describe an operation on tallow in the 
crude state. Having introduced water into the boiler A A, up to the 
level vn n', and tallow up to m m!, the whole is gradually heated un- 
til the thermometer marks about 400° Fahrenheit, when the reaction 
of the water on the fatty body begins and continues. Aftera certain 
length of time,in order to increase that reaction by multiplying and 
renewing the surfaces of contact, I operate by means of the four pipes, 
C D EF, and tap U, as follows: 

The cock d being opened, the steam escapes from it into the boiler 
Bb B, and, by opening the cock V, that steam escapes into the atmos- 
phere at this moment from all the points of the boiler A A. A 
tumultuous current of steam charged with water is formed, which 
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passes through the laver of tallow m m!, and produces a first 
310 contact between the two liquids; some minutes after the 

cocks d and v are shut, and the boiler BB becomes cool. In 
“ase of need the cooling can be hastened by sprinkling cold water 
on it, producing a partial vacuum within the boiler. The taps e 
and f, being then alternately and simultaneously opened, forces a 
mixture of melted tallow and water to ascend into the boiler B B, 
and the taps e and f being afterwards shut and the taps e and d 
opened, the steam introduced through the tube C acts upon the 
water and tallow contained in the feeding boiler B B, so as to force 
them into the main boiler A A through the pipes D dd; the two 
liquids fall in showers on the surface of the tallow bath, which is 
only traversed by the water running to the bottom of the boilers 
A A. This double current, acting in a contrary direction, forces the 


water into close contact with the tallow. 


This double current is re- 


produced as often as necessary to disengage the glycerine from the 
fatty acids, which is dissolved im water as soon as It Is separated 


from the fatty nelds, 


When the water contained at the bottom of 


the boiler becomes too much charged with glycerine it is partly or 
wholly drawn off by the tap R, care being taken, however, that the 


fatty bodies which the 


water may hold in suspension should not be 


lost. The solution of glycerine is used when it is required. The 


water containing the 


elycerine Which has been withdrawn is _re- 


placed by pure water. 


Exuipir N, 
What I claim as my invention 


De Milly’s patent (19 November, 1856), No. 2740. 


°- 3. * hw 


Kirst. The acidification of fatty bodies of all kinds by the em- 
ployment of lime or other alkalies or of metallic oxides in quan- 
tities very much less than has heretofore been prescribed by theory 
or used in practice, this acidification being accomplished under a 
high and proportional pressure. 

Second. The employment of copper for the construction of heat- 
ing vessels in which the chemical action is produced ; also the em- 
ployment of such vessels made of iron and lined either with lead 


or with copper. 
Third. The employment of the agitation of steam for effecting a 


stirring or combination between the fatty bodies and the hme, in- 
stead of employing any mechanical agitation. 

Fourth. The production of glycerine in an apparatus acting under 
a high pressure. 

hitth. The discharging or emptying the contents of the heating 
vessel by the pressure of steam. 

And sixth. The heating the vessel internally and the elevation of 
the mixture by a jet of steam produced in a separate generator, and 
acting separately ata higher and proportional pressure, as herein- 


before described. 


xubir QO. 


Richardson & Watts’ Chemistry Applied to the Arts, 
London, 1865, vol. I, part 3d, p. Tol. 


The only perfectly unobjectionable mode of obtaining glycerine, 
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inasmuch as it alone insures the entire absence of mineral im- 
purities, is the decomposition of the fats by the vapor of water at a 
high temperature. This mode of decomposition was first adopted 
us a means of obtaining fatty acids and glycerine by Mr. T. Tilgh- 
man In 1So4. 

His or which consists in pumping a mixture of fat and water 


through a coil of pipe heated to about 612° Fah., kept under a 
pressure of about 2,000 Ibs. to the square inch, has already been 
fully described in our chapter on soap (p. 651). 


311 Exnisit P. Muspratt’s Chemistry, London, Vol. II, page 
252. Article, Glycerine. 


A much more economical method is that introduced by Tilghman 
in 1854. By this process the fatty bodies are broken up into acid 
and basic substances through the agency of heat, pressure, and steam, 
as described at p. 433, vol. I, and form separate layers in the recip- 
ient into which the products flow from the condenser. The glyce- 
rine, which is the heavier of the two, forms the lower stratum, and 
the fatty acids the upper. The latter can readily be separated me- 
chanically, and the former left devoid of any impurity exceptin 
water. By careful concentration the aqueous matter can be expell 
and the product obtained of a specific gravity of 1.24, and contain- 
ing only four per cent. of moisture, but by prolonging the operation 
two per cent. more of water may be removed, and the pure glyce- 
rine is left of a density 1.260. 


Exuipit Q. Watts’ Dictionary of Chemistry, London, 1864, vol. 
IT, p. 886. Article, Glycerine. 


3. By heating neutral fats with water or with steam. That is the 
only unobjectionable method of obtaining glycerine, inasmuch as it 
alone insures the entire absence of mineral impurities. It was first 
carried out by Mr. Tilghman in the following mauner: The fat or 
oil having been thoroughly mixed to an emulsion with about half 
its bulk of warm water is forced by a pump through a long coil of 
strong iron tubing heated to about the temperature of melted lead, 
the pump being worked at such a rate that the liquid may occupy 
about ten minutes in traveling through the coil. On issuing from 
the coil the liquid separates into two layers, the upper of which con- 
sists of the fatty acids and the lower of an aqueous solution of gly- 
cerine, which requires only to be concentrated by evaporation. This 
process is very simple, and is capable of yielding very pure products. 


Testimony on the Part of Complainant. On Reference before K. G. 
White, Esq., Master, &c. 
Circuit Court of the United States, Southern District of New York. 
Ricuarp A. TILGHMAN vs. RoLAND G. MITCHELL. 


JUNE 8TH, 1868. 
R. A. TILGHMAN recalled. 


Complainant’s counsel offers in evidence a letter from L. de Fon- 


320 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


taine Moreau, London, 18th July, 1857, marked “Complainant’s Ex- 
hibit 1, R. bk. 8.” 

Also, a letter signed Moinier, di ited La V illette, 17th July, 1857, 
marked “ Complainant’s Exhibit 2, R. E. 8. 


(Both objected to.) 

Please look at the papers now produced, marked “ Exhibits 1 
and 2, June Sth, 1868,” and state whether they are correct copies of 
letters received by you in the course of business from L. de Fontaine 

Moreau about the 20th of July, 1867, 
312 Ans. Yes. These exhibits are correct copies of letters which 
were received by me at the time specified; and I have verified 
the correctness of the translation of the letter of Moinier appended 


thereto. 
R. A. TILGHMAN 


Subscribed before me this Sth June, 1868. 
R. FE. STILWELL, 


United States Commissioner. 


Counsel for defendant calls for any letters of the complainant writ- 
ten by him in reply to the said letters, Exhibits 1 and 2. 

Counsel for complainant also puts in evidence letter from L. de 
Fontaine Moreau to B. Tilghman, dated Paris, 5th March, 1855, 
marked “Complainant’s Exhibit 3, June $8, 1868, R. E. 8.” 

And also a letter from Moinier to L. de Fontaine Moreau, date La 
Villette, Mareh 4, 1855, and marked “Complainant’s Exhibit 4, June 
8, 1868, R. ES.” 

(Objected to, and counsel for defendant calls for any letters in reply 
to Exhibits 3 and 4.)- 

B. C. TrnGHMAN sworn for complainant : 

1. Look at the papers now produced marked “ Exhibits 3 and 4, 
June 8, 1868,” and state whether they are correct copies of letters 
received by you in the course of business from L. de Fontaine Moreau 
about the Sth of March, 1855, and whether you have verified the 
translation thereto annexed. 

Ans. They are correct copies of letters received by me about that 
time, and I have verified the translation. 

B. C. TILGHMAN 


Subseribed and sworn to before me this Sth June, 1868. 
R. E. STILWELL, 


United States Commissioner. 


COMPLAINANT'S Exuipitl. R. E.S. 


Oflice for patents of invention and registration of designs, 39 Rue 
de ’Echiquier, Paris, 4 South street, Finsbury. 
Lonpon, 18th July, 1857. 
A. Tilghman, Esq. 
Dear Sir: I cannot do better than to forward you the letter I have 
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just received from M. Moinier in answer to my queries relatively to 
the use M. de Milly was making of the patent infringing your pro- 
cess. 


Yours very truly, 


(Signed) L. pe FONTAINE MOREAU. 
COMPLAINANT'S Exuipit 2. R. ELS. 


SoclETE GENERAL- DE STEARINERIE, 
La VILLETTE (PREs Parts), le 17 juillet 1857. 

Mon Cuer Ami: Je recois votre lettre de hier, et je viens vous 
dire que vous avez fert bien explique la position de de Milly, qui ne 
pout-etre poursuivi en contrefagon que par M. Tilghman, tandis que, 
comme vous le dites fert bien, nous sommes sans qualité et sans droit 
pour le faire. 

Non-seulement de Milly travaille par le procédé Tilghman, 

313° ~=mais encore il a vendu a plusieurs fabricants de bougies, entre 

autres d Messieurs Petit et Lemoult, le droit d’éxploiter en 
France dans leur fabrique de Grénelle son brevet. 

M. de Milly a également vendu en Belgique et en Autriche, de 
sorte que tandés que M. ‘Tilghman sont a Londres et ne se doutent 
de rien, M. de Milly recolte en vendant ce qu’il leur a vole. 

(Jue dire de tout cela, lorsque MM. Tilghman veulent se laisser 
voler. Vous connaissez de Milly; lui ne perd pas son temps ; aussi 
est il de plus en plus emprésse doffrir ses procédeés; il nous a déja 
fait offrir plusieurs fois. Si MM. Tilghman veulent tirer parti de 
leur brevet, ils doivent le poursuivre en contrefagon le plutot possi- 
ble; quils y songent serieusement. 

Je suis trop inter¢ssé dans la quéstion pour me permettre de leur 
donner des conseils qui seraient peut-éetre mal interprétés. J’en 
suis reduit a desirer que M. Tilghman aie le courage de defendre sa 
propricte intellectuelle, c’est-a-dire son honneur. ; 

Je vous ai ecri‘hier, pour vous prier de faire une commission pour 
ma femme, et il est bien entendu que nous ne la feras qu’autant que 
ee vous sera facile. 


Votre bien devoue, MOINIER. 
(Translation.) 


SOCIETE GENERALE DE STEARINERIE, 
LA VILLETTE (NEAR Parts), 17 July, 1857. 

My Dear Frienp: I received your letter of yesterday, and I have 
to say that vou have very well explained the position of de Milly, 
who cannot be prosecuted for infringement except by Mr. Tilgh- 
man, while, as you have well said, we are without qualification or 
right to do it. 

Not only does de Milly work by the Tilghman process, but also 
he has sold to meny candle manufacturers, amongst others to MM. 
Petit & Lemoult, the right to work his patent in France, in their 
factory at Grenelle. 

Mr. de Milly has also sold in Belgium and in Austria, so that 


while the Messrs. Tilghman are in London and suspect nothing 
41—883 


RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


Mr. de Milly reaps a harvest in selling that which he has stolen 
from them. 

What to say of all this so long as the Messrs. Tilghman are con- 
tent to suffer themselves to be robbed! 

You know de Milly. Ife does not lose his time. So he is more 
and more eager to offer his processes. Ile has offered them to us 
many times. If the Messrs. Tilghman wish to draw any profit from 
their patent they ought to prosecute him for infringement as soon 
possible. 

Let them think of it seriously. 

[am too much interested in the question to admit of my giving 
them, advice which might perhaps be misinterpreted. 

I must be content with wishing that Mr. Tilghman should have 
the courage to defend his intellectual property—that is to say, his 
honor. 

I wrote to you yesterday to beg you to execute a commission for 
my wife, but vou will of course understand that you are only to 
attend to it if entirely convenient to you. 

Your very devoted 


(Signed) MONTER. 
O14 COMPLAINANT'S Exurpir 3, June 8, 1868. R. ELS. 


39 Rue pe vw Ecnrquier, Parts, 
PARIS, » mars, 1855. 
R. Tilghman, Esq. 

Dear Str: | beg to enclose copy of the letter of Messrs. Jaillon, 
Moinier & Cie., accepting the terms which you authorized me to offer 
them for the license relative to the patents for the “traitement des 
corps gras et huileux principalement applicables a la fabrication des 
chandelles et de la glycerine.” 

Yours very truly, 


(Signed) LE DE FONTAINE MOREAU. 
CoMPLAINANT’S Exuiprtr 4, June 8, 1868.) R. ELS. 
(Duplicata.) 


LA VILLETTE, le 4 mars 1855. 

Monsieur De Fontaine Moreau, 39 Rue de l’Echiquier, Paris. 

Monsteur: Jai recu la lettre que vous m’avez fait Vhonneur de 
mecrire le 2 du court, et que renferme les conditions auxquelles 
nous offrons d’acheter la license, absolue generale et exclusive, des 
nouveaux procédes de M. Riehard Albert Tilghman pour le traite- 
ment des corps gras et huileux, principalement applicables a la 
fabrication du savon, des chandelles, des dbrujus et de la glycerine. 
Ces conditions sont que nous consentons a payer par année pour la 
susdite license pendant tout le reste au temps que les brevets ont a 
courir, une redevance (ou rovante) de quinze franes par mille kilo- 
grammes de corps gras fabriques, 2,000,000 de kilog. etant pris pour 


le minimum a fabriquer par annee, et nous consentons aussi a 
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paver la dite redevance de quinze franes par mille kilog. sur le 
minimum meme lorsque la quantité par au fabriqués par nous serait 
moindre que celle ci-dessus annoncee. La redevance sus-nommee 
sera pay¢e tous les six mors en deux paiements egaux. Nous nous 
engageons a construier, sous la direction et avis de MM. Tilghman, 
un.appareil semblable a celui decrit dans la specification; et apres 
que des experiences auront été faites (pour nous mettre a méme de 
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J juger de lefticacité et de la realite de ’invention) un contrat sera 
f passé par devante notaire public comme la loi l’exige et sera signé 
‘ par nous et par M. R. A. Tilghman. Les parties respective seront 
i liees pendant un mois a partir de la date ci-dessus; a l’expiration de 


cette periode, si les propositions ci-dessus ne sont pas acceptees le 


: present arrangement sera consider¢e comme nul. 
i Agreez, monsieur, mes salutations empressees. 
j (Signé) MOINIER, 

; L’un des Gerants de la Société Jaillon, Moinier & Cie. 

(‘Translation.) 
(Duplicate.) 
LA Vitvetre, 4th March, 1855. 
Mr. De Fontaine Moreau, 39 Rue de l’Echiquier, Paris. 

Sir: I have received the letter which you have done me the honor 

: to write to me the 2d inst.,and which — the conditions upon 


315 which we offer to buy the absolute, general, and exclusive 
license for the new processes of Mr. Richard Albert Tilgh- 

man for the treatment of fatty and oily substances, principally ap- 

plicable tu the fabrication of soaps, candles, tapers, and glycerine. 

These conditions are that we consent to pay annually for the 
aforesaid license, during all the rest of the time the patents have to 
run, a tax or royalty of fifteen franes for each thousand kilogrihm mes 
of fatty substance manufactured, two millions of kilogrammes being 
tuken as the minimum to be manufactured in each year; and we 
consent, also, to pay the said tax of fifteen francs per thousand kilo- 
grammes upon the minimum, even when the quantity per year man- 
ufactured by us shall be less than that above stated. The aforesaid 
tax shall be paid in two equal half-yearly payments. 

We bind ourselves to construct, under the direction and advice of 
Messrs. Tilghman, an apparatus similar to that deseribed in the 
specification, and after experiments shall have been made (to put us 
in a position to judge of the efficacy and the reality of the inven- 
tion), a contract shall be executed before a notary public, as required 
by law, and shall be signed by us and by Mr. R. A. Tilghman. 

The respective parties shall be bound during one month from this 
date. At the expiration of this period, if the foregoing propositions 
are not accepted, the present arrangement shall be considered as 
null. 

Accept, sir, my particular compliments. 

(Signed) MOINIER, 
One of the Managing Parties of the firm, Jaillon, Moinier & Co. 
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TILGHMAN vs. MITCHELL. 
Tuurspay, October 18, 15868. 
Present: Counsel on both sides. 


James C. Bootu recalled on part of complainant : 

1. Have you read, and do you understand, the pRupers marked 
Defendant’s Exhibits C, D, and EF, June 8, 1868, being a patent to 
Jacob Perkins for steam engines, and a notice of the change of fat 
in Perkins’ steam engine? 

Ans. I have read and understand them. 

2. Do these papers contain any announcement of the chemical 
fact that fats can be decomposed into fat acids and glycerine by the 
action of water at a high temperature and pressure ” 

(Objected to.) 

Ans. Thev do not. 

3. Explain in detail what fact is announced in the paper marked 
Exhibit FE, entitled “Change of Fat in Perkins’ Engine,” Xe. 

Ans. That paper states that a mixture of olive oil and tallow, 
which was used to lubricate the piston of a steam-engine, and was 
thus exposed to the action of steam at a high temperature and press- 
ure, Was carried on by the steam, and produced In the condensed 
water a scum, differing in properties from the original fat. This 
scum Was examined chemically, and its properties are described. 
The writer states that it dissolves readily in alkalies, “ more readily, 
I think, than fats, and in this respect resembles Chevreul’s acid 
of fat, as well as in its solubility in alcohol.” It is also. stated 
that the substance is‘not soluble in ether,or very slightly so; that it 

does not melt In boiling water, and that, when burnt, it leaves 
316° an ash consisting principally of carbonate of lime. Each one 

of these three last-named properties proves conclusively that 
the substance was not a fat acid of oil or tallow, for, on the contrary, 
a fat acid of oil and tallow is very soluble in ether, melts far below 
the heat of boiling water, and when burnt leaves no ash. The 
properties in which the scum is stated to have resembled Chevreul’s 
acid of fat, namely, solubility in alkali and solubility in hot alcohol, 
are indecisive resemblances, inasmuch as they belong also to neu- 
tral fats, and to soaps to a certain extent, the difference being one of 
degree only. The properties described, which are distinet, positive, 
and decisive, and not mere resemblances, namely, insolubility in 


ether, melting point above 212° Fahrenheit, and leaving an ash of 


carbonate of lime, are entirely different from the properties of fat 
acid. ‘This proves conclusively that the scum was not fat acids. 

1. Have you examined the properties of the fat acids of a mixture 
of oil and tallow, and can you state from personal knowledge how 
they compare with those of the seum as deseribed ? 

Ans. [prepared the fat acid of a mixture of equal parts of olive 
oul and tallow, and treated it, step by step, in precisely the same 
manner as is deseribed for the seum, namely: IT dissolved it in hot 
aleohol, let it cool, and separated the precipitate which formed by 
cooling, and melted it. [found its melting point to be 140° Fahren- 
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heit; that it dissolved freely and perfectly in ether, and that when 
burnt it gave noash. In all these properties it differed absolutely 
from the scum as described, which cannot consequently have been 
the same substance. If the scum had been the fat acid of a mixture 
of oil and tallow it would have melted far below 212° Fahrenheit ; 
it would have dissolved freely in ether, and, when burnt, would 
have left no ash. It is deseribed as having exactly the opposite 
prope rtigs, and cannot therefore have been the fat acids of a mix- 
ture of oil and tallow. 

Is the change produced in the fat, whatever that change was, 
decid as having been produced by the action of water in a liquid 
state, heated under pressure, or by the action of steam or water in 
the state of vapor, at a high temperature and pressure ? 

Ans. In the detailed description contained in the paper the action 
on the fat is three times distinctly stated to have been produced by 
the steam, and not once by water in a liquid state. 

6. Would a chemist or manufacturer possessed of ordinary skill 
and information on the subject as current prior to 1854, if he should 
read Defendant’s Exhibit E, June 8, 1868, have thereby become 
acquainted with the chemical fact that fat can be decomposed into 
fut acids and glycerine by the action of water at a high temperature 
and pressure ? 

Ans. Ile would not. 

7. Asa matter of chemical history, did or did not chemists become 
acquainted with that chemical fact from the publication of that 
paper in 1823? And explain how vou form your opinion. Give a 
list of the chemical treatises you have examined on the subject. 

Ans. Chemists did not become acquainted with that fact from the 
publication of that paper in 1523. When new chemical facts or 
discoveries are published, they are collected and embodied in stand- 
ard chemical treatises, which represent the state of the science at the 
date of their publication. To ascertain whether a particular chem- 
ical fact was or was not known at a given date, say 1854, I should 
examine a number of the most authoritative treatises published at 

or before that date, and if none of these contained any men- 
317 ~~ tion of that fact, when treating on the subject to which it re- 

lated, I should then be compelled to conclude that that fact 
was not then generally or publicly known to chemists. If, on ex- 
amining new editions or treatises of a later date, I found that sev- 
eral of them did mention the fact in question, I should conclude 
that it had been discovered and first made public in the interval 
between the dates of the respective treatises. 

[ annex a list of standard chemical treatises, of the highest au- 
thority, of dates between 1823 and 1854, which I have examined. 
Thev all contain description of the properties of fat and fat acids 
and the known methods of producing fat acids and glycerine. None 
of them mention the fact that fat acid and glycerine can be pio- 
duced by the action of water on fats at a high temperature and 
pressure, 

I annex another list of standard chemical treatises of dates sub- 
sequent to April 5, 1554, all of which contain mention of that fact. 
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I therefore infer and conclude that that fact was first made known 
subsequent to 1852 and prior to April 3, 1854. 


List of Treatises Published Between 1823 and 1854 which do not Men- 
tion the Chemical Fact. 


Dumas’ Chemistry, vol. 5. Paris, 1835. 

Berzelius Chemistry, vol. 2. Brussels, 1838. 

Ure’s Dictionary of Chemistry. London, 18351. 

Brande’s Chemistry. London, 1841. 

Graham's Chemistry. London and Philadelphia, 1843. 
Booth’s Enevelopedia of Chemistry. Philadelphia, 1850. 
Regnault’s Chemistry. Paris and Philadelphia, 1852. 
Gerhardt’s Chemistry. Paris, 1804. 

Gmelin’s Chemistry, vol. 7. London, 1852. 

Pelouze & Fremy. Chemistry. Paris, 1850. 


List of Chemical Treatises Published After April 3, 1854, which do 
Me ntion thet Chemical kaet. 


Comptes Rendues. Paris, April 3, 1854. 

Liebig & Kopp’s Yearbook. Giessen, 1855. 

Miller's Chemistry, London, LS. 

Watts’ Dictionary of Chemistry. London, 1S64. 

Gimelin’s Chemistry, vol. 16. a LSG-L. 

Muspratt's Dictionary of Chemistry, vol. - 4 London, about LSou-’S. 
Chemical Gazette. London, 1856. 


8. State what technical works on the subject of the manufacture 
of fat acid, published between 1825 and 1854, vou have examined, 
and whether any of them contains any description or notice of the 
process of manufacturing fat acid and glycerine from fats by the 
action of water at high a temperature and pressure. 

Ans. Dhave examined the following technical works—all of which 
contain descriptions of the various processes for the manufacture of 
fat acids. None of them mentions or refers to the process for the 
manufacture of fat acids and glycerine by the action of water on 
fats ata high temperature and pressure : 


Chevreul & Gay Lussac’s Patent. Paris, 1825. 
Hibert’s Enevelopedia. London, IS5s, 
Dumas’ Chemistry, vol. 6. Paris, 1S63. 

Parnell’s Applied Chemistry, vol. 2. London, 1S 4. 
ols Knapps Technology. London and Philadelphia, 154s. 
Roret’s Enevelopedia. Fat Acids. Paris, 1849. 

Mortit’s Chemistry of Soap and Candles, Ist edition. Philadel- 
plria. 
Payen’s Chemistry. Paris, 1851. 
Oflicial Report of London Exhibition. London, 185]. 
Tomlinson’s Cyclopedia of Arts. London, 1852. 
Appleton’s Dictionary. New York, Sov. 
Ure’s Dictionary of Arts. Boston, 1853. 
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9%. State what technical works on the subject published since 1854 
you have examined, and whether they mention the process of man- 
ufacturing fat acids and glycerine by the action of water on fat ata 
high temperature and pressure, and to whom they refer as-the in- 
ventor of that process. 

Ans. I have examined the following technical works. They all 
mention the water process and refer to ‘Tilghman as its inventor : 

Bulletin Seciete d’Encouragement. Paris, 1855, 

Mortit’s Chemistry of Soap and Candles, 2d edition. London and 
Philadelphia, LSo6. 

Official Report of London Exhibition. London, 1863, 

Richardson & Watt’s Technology, vol. 1, part 3. London, 1868. 

Repertory Patent Inventions, 5d series, vol. 24, page408. London, 
LSo-d. 

Mechanies’ Magazine, vol. 61, page 111. London, 1854. 

Newton's Journal Arts and Sciences, vol 45. London, 1854. 

Franklin Institute Journal, 3d series, vol. 29, page 36. Philadel- 
phia, 1855. 


10. Please state in general terms the result of your examination 
of the standard chemical and technical publiliae-tions. 

Ans. None of the technical treatises or chemical works published 
prior to 1854 contains any mention either of the chemical fact of 
the decomposition of fat by water at a high temperature and press- 
ure or of the manufacturing process founded upon it. After 1854 
both the chemical fact and the manufacturing process are men- 
tioned in numerous technical and chemi/ea- publications. 

11. Have you read and do you understand the paper marked 
Defendant's Exh. F, June 8th, 1868, R. E.S., refering to Daniell’s 
water barométer, and have you examined the original publication 
in the Philosophical Transactions ? e 

Ans. I have read and I understand the said paper, and have 
examined the original publication. 

12. Does that paper contain any announcement of the chemical 
fact that fat can S decomposed into fat acid and glycerine by the 
action of water at a high temperature and pressure ? 

Ans. It does not. 

13. What fact is announced in that paper ? 

Ans. It is stated that a stratum of castor oil was placed on the 
surface of the water in the cistern of a water barometer, and that 
after the lapse of nearly two years some drops of a liquid resembling 
glycerine were found on the surface of a mucilaginous substance 
which had formed on the top ef the oil. 

14. Is it stated in that paper that the oil was ever exposed in 
contact with the water to a high temperature and pressure ? 

Ans. It is not. 

15. Has that paper any real connection with or relation to Tilgh- 

man’s patent or the chemical fact on which it is based ? 
1: Ans. It has not the slightest. 
16. Have you read and do you understand the English 
patent to Radley & Meyer, May 25, 1850, No. 13081 ? 
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Ans. I have read and understand it. 

17. Does that patent contain any mention of the chemical fact 
that fat can be decomposed into fat acid and glycerine by the action 
of water at a high temperature and pressure, or of the process of 
manufacturing fat acid and glycerine founded on that chemical 
action ? 

Ans. It does not. 

18. In capital 5, seciton 1, of that patent, a process is described for 
treating tallow or oil with 14 or 7 per cent. of lime respectively, and 
water in a close vessel at 250° Falir. Is the product of that process 
described to be lime soap, or is any free fat acid, or acid lime soap, 
or fat acid not neutralized by lime, described to be produced ? 

Ans. In the process referred to, the product is distinctly and re- 
peatedly stated to be a lime soap, and it is nowhere stated that any 
free fat acid, or fat acid not neutralized by lime or so-called acid lime 
soup, is produced. 

19. What percentage of fat is contained in bones? And state your 
authority. 

Ans. Bones contain about 9 per cent. of fat; and my authority is 
Paven’s Chemistry, page 695. Paris, 1851. 

20. In e-ap. 2, sect. 5, of Radley and Meyer’s patent, a process is 
deseribed for treating bones with water and from 23 to 15 per cent. 
of quicklime in a close vessel at a high temperature and pressure. 
In that process, what would be the proportion of lime to the fat ex- 
isting in the bones ? 

Ans. 2$ parts of lime to the 9 parts of fat in 100 parts of bone 


would be in the proportion of 27.7 of lime to 100 of fat. 15 parts of 


lime to the 9 parts of fat would be in the proportion of 1663 lime to 
100 fat. | 

21. Is ita chemical possibility that the product of that process 
could contain any free fat acid, or fat acid not neutralized by lime ? 
And state the reasons of your opinion. 

Ans. It is chemically impossible that the product could contain 
any free fat acid, or fat acid not neutralized by lime, for abeut 11 
parts of lime are sufficient to neutralize 100 parts of fat, whereas, 


In this process, from 27 to 166 parts of lime are used for 100 parts of 


fat. There is, therefore, a very large excess of free lime present over 
and above what is required to neutralize all the fat. The existence 
of any free fat acid mixed with a large excess of free lime is chem- 
leally impossible. 

Counsel for defendant reserves all legal right of exeeption to all 
the forqgotag answers, or any of them 


Adjourned to Oetober 16th. at Talim 


PRIDAY, Gofefer TA, TStis 
Examination resumed 
Present: Counsel for both parties—R. A Tilghman, complaimat, 
and R. GG. Mitehell, defendant. 
XN 1. Is water ever ‘ound perfectly pure in nature, and are not 


mm 


a TTT —_ 


: 


Sell, 


pn Se nnn, 


WILLIAM PROCTOR FT AL. VS. RICHARD A. TILGHMAN. 329 


carbonate of lime and sulphate of lime ingredients most generally 
found in it; and are not the mineral impurities of well and spring 
water chiefly lime? 

Ans. Water has been found pure in nature. Both carbonate and 
sulphate of lime are frequently absent from natural water, and, when 

present, are generally present to the extent of from } grain to 
320 3 grains tothe gallon. The mineral impvrities of well and 

spring waters are not chiefly lime. The above answer ap- 
plies to water ordinarily employed for domestic and manufacturing 
} ul r} OSes. 

X 2. Where has water been found pure in nature, and in wha 
proportion of cases is it pure ? , 

Ans. A spring in Sweden is mentioned by Berzelius as containing 
pure water. Messrs. Booth and Garrett analyzed a creek-water in 
the vicinity of Pottsville, Pennsylvania, within the last three weeks, 
which contained less than two grains of solid matter to the gallon, 
and about 3 a grain of this was lime salts. The Delaware river con- 
tains about 3 grains of solid matter to the gallon, of which 1 grain 
or less is salts of lime. As far as my knowledge extends of waters 
ordinarily used, they average 5 grains to the gallon, of which about 
one-fourth are salts of lime. I know of but the one case mentioned 
perfectly pure spring water. 

X 3. Of the mineral impurities found in such waters, what, besides 
lime, as a general rule, constitute such impurities? 

Ans. Magnesia, soda, and potash, as oe and muriatic, sul- 
phuric, carbonic, and silicic acid as acids, together with organic mat- 
ter. 

X 4. As a general fact in such waters, are not carbonate of lime 
and sulphate of lime found in a greater or less degree ? 

Ans. Carbonate of lime is comparatively rare. Sulphate of lime 
is found, as a general rule. 

X 5. Does not the boiling of such water precipitate the carbonate 
or sulphate of lime that may be in them? 

Ans. Boiling will precipitate the carbonate of lime, but the sul- 
phate of lime is only procured from such water by evaporating nearl 
or entirely to dryness. I have never seen sulphate of lime precipt- 
tated by the act of ebullition without evaporation nearly or quite to 
dryness. 

X 6. Is it not only soft water, so called, that dissolves soap, and 
does not hard water,so called, curdle and decompose it, forming a 
new soap containing lime instead of potash or soda, and which new 
sp) will not dissolve ? 

Aus, Both hard and soft waters will dissolve soap, but the so-called 
hand waters containing lime will form an insoluble lime soap, meas- 
urably in propertion to the quantity of lime present. 

X 7. Have not the acids of fat a great aftinity for lime, and would 
they not immediately combine with it, if present in the water en the 
formation of the acids ? 

Ans. The free acids of tat have a great attinity for lime, and would 
probably combine with the free lime, if present in the water, but 
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they would not combine with the lime of a salt of lime present in 
the water. 

X 8. Look at Defendants’ Exhibit E, and see if it is not therestated 
that the chemical examination of the changed fat showed other min- 
eral impurities besides lime, and what they were. 

Ans. Besides lime, it mentions the “ merest trace of copper,” be- 
sides dirt and mechanical impurities. 

X 9 State ifa fat acid acting on the generator (of Perkins’ engine), 
made of gun metal, and on the other metallic surfaces of which his 
piston and its packing were composed, would not produce the im- 
purities, or some of them, mentioned in’ Exlibit EB, and whether a 
neutral fat would produce them. 

Ans. We only have evidence in that paper of the “ merest trace of 

copper” contained in the substances, but of no other metal 
S21 derived from the metallic surfaces; but such merest traces of 

copper would be as likely te be produced by the fatty bodies 
employed as by any free fat acids supposed to be present. 

X10. Do you mean to state that a fat acid will not more readily 
dissolve metals than a neutral or unacidified fat ? 

Ans. I mean that the traces of free acids in all commercial fats 
are sufficient to account for the merest trace of copper found.  Ab- 
stractly considered, a fat acid under proper conditions will more 
readily dissolve metals than a neutral or unacidified fat. 

X 11.-Would the mineral substances found in the chemical ex- 
aminition in Exhibit I, united with a commercial fat having a free 
acid as stated by you, produce a substance insoluble in ether, or very 
slightly soluble, and that would not melt in boiling water? 

Ans. The mineral substances alluded to are, I suppose, lime and 
copper. There being merest traces of copper, it may be neglected. 
| believe the presence of lime, as carbonate of lime, might produce 
so much lime-soap as to produce, on burning, an ash of carbonate of 
lime, and such lime-soap would be insoluble or very. slightly 
soluble in ether, and would not melt in boiling water. 

XN 12. Would it make any difference in the product, and, if so, 
what, whether such mineral substances referred to in Exhibit EB, and 
alluded to in your last answer, were mixed with a commercial fat 
having a free acid, or with a fat acid so ealled ? 

Ans. We have but a partial knowledge of the free acids existing 
in commercial fats, but from the little that we know of them I would 
infer that they would be more active chemically than those com- 
monly termed fat acids. The difference in the product would be 
that there would be different salts of lime, and their amount would 
be in proportion to the quantity of the respective acids present, 

X13. State, if you will, what would be the salts of lime produced 
when the commercial tat and its free acid was used and when the 
fat acid SO called is Used, 

Ans. Some of those free acids would produce lime-salts, not soaps 
The fat acids would produce lime-soaps. 

XN 14 Do vou mean in vour P2th answer that if a fatty acid was 

weed by Porkins to habricate his piston the action thereen would not 
have boon grater than bv the acid contained in the commercial fat? 
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Ans. I mean that it would probably be greater by the acids in com- 
mercial fats than by the same quantity of fatty acids. If he had 
used fat acid alone, I conjecture that a much larger quantity of cop- 
per would have been found in the product than is mentioned, but 
no more lime-compound than there was lime present to form. 

X 15. Are there, to your knowledge, any fats containing glycerine 
as their base, used in the arts, that contain less free acid than Rus- 
sia tallow and olive oil; if so, what are they ? 

Ans. Good tallow and olive oil were among the freest from acid 
impurities, 

X 16. Could a lime-soap be digested in hot alcohol, and a clear 
solution obtained from it, as stated in Exhibit E ? 

Ans. My impression is that hot aleohol will dissolve-a little lime- 
soap With a little neutral fat, making a clear solution. This is my 
impression from my own experience, but I am not positive. 

X 17. If a soap be made of fat acid and hydrated lime, will not 
alcohol dissolve 1t? 

Ans. My impression is that it is slightly soluble, but more so when 

mixed with neutral fat. 
22 X 18. State if a change in the fat producing a substance 

resembling Chevreul’s acids of fat is not stated in the chemi- 
cal examination referred to in Exhibit E, in the title thereof, to be 
produced by heat, water, and pressure; and whether it was produced 
by steam or water, and whether the scum found was not floating on 
water that had passed through the generator filled with it, mixed 
with fat so as to resemble thin milk ; and if said generator was not 
so filled with an emulsion or mechanival mixture of fat and water 
that steam could not form in it on the application of heat. 

Ans. The title expresses it to be a change of fat in Perkins’ engine 
by water, heat, and pressure. In the detailed statement of the paper 
the mixture is three times stated to have been exposed to the action 
of steam,and nowhere to the action of water in the liquid state. The 
scum was found floating on the water after it had been pulnped re- 
peatedly into the generator; and it is stated that, after having been 
used some time, it very much resembled thin milk. The generator 
is so filled with water and its accompanying particles of fatty matter 
that steam cannot be formed in it on the application of heat. 

X 19. In your answer to the third interrogatory-in-chief you state 
that solubility in hot alcohol in an indecisive test. State if you mean 
to say that a neutral fat can be acidified by hot alcohol. 

Ans. I do not mean to say so. 

X 20. In your answer to the fourth interrogatory-in-chief you have 
stated that vou “prepared the fat acid of a mixture of equal parts of 
olive oil and tallow, and treated it in precisely the same manner as 
is deseribed for the scum.” State how it was made, the quantity and 
proportion in detail, and by whom, and whether it was prepared by 
an apparatus constructed and operating in the same way as Perkins’ 
engine 

Ans. Tt was prepared by heating about 1,900 grains of a mixture 
of equal parts of olive of] and tallow in a close tube, heating toabout 
the melting poiat of lead, agitating at Uhis temperature for a hw 
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minutes, and then rendering the fat acids from the glycerine solu- 
tion. It was made by Mr. Benjamin Tilghman and myself and Dr. 
Robert E. Rogers. 

X 21. Was that closed tube entirely filled with the mixture of oil 
and water, so that steam could not be produced in it? 

Ans. It was not so entirely filled. 

X 22. Refer to your answer to question 5 in chief, and state if fat 
or oil were subjected to heat, water, and pressure, as there mentioned, 
what the product would be, if it was not fat acid and glycerine. 

Ans. Ata high temperature and pressure, sufficiently long con- 
tinued, it would so change to fat acid and glycerine. 


X 23. Can glycerine be generated from fat without the agency of 


water or moisture, and does not such generation necessarily involve 
the production of fat acid also? 

Ans. Glycerine cannot be generated from fat without the agency 
of water, and its generation involves the production of fat acid also. 

X 24. Will lime combine with a neutral fat and produce fat acid 
and glycerine; and,if not, must not the fat have been acidified before 
the formation of the so-called lime soap referred to in Radley & 
Meyer's patent? 

Ans. Lime does not combine with a neutral fat, but when caused 
to act upon such fat in the presence of water will abstract its acid 
and, combining with it, set free glycerine. There is no evidence 
whatever that the fat was acidified before the formation of the so- 
“ulled lime soap in Radley & Meyer’s patent, nor do I believe that 

such was the case. 
323 X 25. Look at Radley & Meyer’s patent, page 8, lines 10-15, 
and state if the heat there mentioned as necessary to cause 
the destruction of the organic base of fats is from 450 to 750° Fah- 
renheit, and state what that organic base of fats is. 

Ans. Such temperature is mentioned as sufficient, and such base 
is glycerine. 

X 26. May it not and does it not frequently happen, in chemical 
investigations and experiments, that a chemical fact may be dis- 
closed or made apparent, which fact is not immediately connected 
with the examination or experiment being made, and when such 
examination or experiment was being made for other purposes than 
the discovery of such fact? 

Ans. Such collateral and incidental discoveries are frequently 
made. 

X 27. Would such collateral or ineidental discoveries, as a gen- 
eral rule, be likely to be mentioned in published descriptions of the 
main thing investigated ? 

Ans. Not necessarily. 

X 28. In the publication marked Defendant's Exhibit F, June &, 
1868, referring to Daniels’ water-barometer, would it be probable 
that any announcement of the chemical fact that fat can be decom- 
posed into fat acid and glycerine by the action of water at a high 
temperature and pressure should have been made ? 

Ans. If it had been observed it would probably have been men- 
tioned. 
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X 29. In your answers to the direct interrogatories you referred 
toa written paper in your hands; did that contain your answers, 
previously prepared, to the questions submitted to you ? 

Ans. The facts were the same, the wording made nearly so, in 
order te be strictly correct. 

X 30. Were those answers prepared entirely by yourself, or with 
the assistance of some others; and, if so, whom ? 

Ans. They were prepared by Mr. Benjamin Tilghman and myself 
jointly. 

Redirect: 

Were vour answers given to the interrogatories-in-chief the full 
und free expressions of your deliberate scientific opinions and judg- 
ment, or were they in any way affected or biased by Mr. Tilghman 
or any other person ? 7 

Ans. They were wholly and entirely my own expressions of opin- 
ions and statement of fact, unbiased and uninfluenced by Mr. 
Tilghman or any other individual. 


(Signed) J. C. BOOTH. 


It is hereby stipulated by and between the parties to the above 
suit and their respective attorneys that the foregoing deposition of 
James C. Booth should be received and considered on the hearing 
of this cause before the master with the same effect as if taken before 
suid master, Kenneth 8S. White, in person. 

(Signed) GEORGE HARDING, 
Per B. C. TILGHMAN, 
Solicitor for Complainants. 
S. D. LAW, 
Solicitor for Defendant. 
New York, October 16, 1868. 


Testimony on the Part of Defendant, before Kenneth G. White, £sq., Mas- 


ter in Chancery. 


324 Cireuit Court of the U. S., Southern District of New York. 
In Equity. 


Ricnarp A. TingumMan vs. RoLanp G. MIrcHeLu. 


On the application of the defendant, and on reading an affidavit 
made by him, it is ordered that a commission issue on the part of 
the defendant, directed to the acting consul or vice-consul of the 
United States in Paris, France, to take the testimony of — Moinier, 
and of such other persons as may be brought before the said com- 
missioner, as witnesses on the part of the defendant, on interroga- 
tories to be annexed to said commission. 

And it is also ordered that a commission issue on the part of the 
defendant, directed to the acting consul or vice-consul of the United 
States in London, England, to take the testimony of Robert Alfred 
Wright, and of such other persons as may be brought before the 
said commissioner, as witnesses on the part of the defendant, on in- 
terrogatories to be annexed to said commission. 
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The testimony so taken to be used on the accounting in this cause. 

Said commissions, when executed, to be directed and returned to 
the clerk of this court. by post or other conveyance. 

(Endorsed :) Commission allowed Noy. 20, 1866. Kenneth G.White, 
master, &e. 

[u.s.] The President of the United States of America to the Ameri- 
can consul residing in Paris, Greeting : 

Know ye that we, in confidence of your prudence and fidelity\have 
appointed you a commissioner, and by these presents do give’you 
full power and authority diligently to examine upon his corporal 
oath or affirmation, before vou to be taken, and Upon the Interroga- 
tories and cross-interrogatories hereunto annexed, Jean Baptiste 
Moinier, as a witness on the part of the defendant in a certain cause 
now pending undetermined in the eireuit court of the United States 
of America for the southern district of New York, second cireuilt, 
wherein Richard A. Pilghman is complainant and Roland G. Miteh- 
ell is detent, 

And we deo turther empower vou to examine on the same behalf, 
and in like manner, any other person or persons who may be pro- 
duced as withess- before vou; and we do hereby require you, before 
Whom such testimony may be taken, to reduce the same to writing, 
and to close it up under your hand and seal, directed to cireuit court 
of the Uniied States for the southern district of New York, care of 
Kenneth G. White, Esq., clerk of said court, as soon as may be con- 
venient after the execution of this commission ; and that you return 
the same, When executed, as above directed, with the title of the 
cause endorsed on the envelope of the commission. 

Witness the Honorable Salinon P. Chase, Chief Justice of the Su- 

preme Court of the United States, at the city of New York, 
825 this 20thday of March, in the year of our Lord one thousand 
eight hundred and sixty-seven, and of our Independence the 
ninety-first. | 
KENNETH G. WHITE, Clerk. 
S. D. LAW, Defendant’s Solicitor. 


Cireuit Court of the United States for the Southern District of New 
York. In equity. 


Richarp A. TinGumMan against RoLanp G. Mircnene. 


Interrogatories on the part of the above-named defendant, Roland 
(i. Mitchell, to be propounded to Jean Baptiste Moinier, of the 
city of Paris, in the Empire of France. 


First. Where do you reside? Where did vou reside in June, 
Sod, and what was your veeupation or business then and what is it 
how * 

Second. Do you know Mr. Richard A. Tilghman, the patentee, by 
patent granted in France, dated in 1So4, of a method of making fat 
acids and glycerine? Do you know his brother? Will you state 
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his Christian name? When did you become acquainted with them, 
at which place, and on what business? By whom was you intro- 
duced to them? If by M. Fontaine Moreau, was he acting as the 
agent of Mr. R. A. Tilghman; and if yea, in what respect? 

Third. Did you, at any time, make any agreement with Mr. R. A. 
Tilghman in reference to his said patent or the invention therein 
described; if yea, at what time, and at what place, and through 
whom? Was said agreement with you or your firm, and will you 
stute the name of your firm? Was said agreement in writing; if 
yea, will you annex the same, or a copy thereof, and state by whom 
the original is signed; and, if you annex a copy, state whether it is 
a correct copy? If the agreement was not in writing, will you state 
fully its terms and provisions, and with whom it was made? 

Fourth. Was you or your firm, by said agreement, on any terms 
or conditions, and if so, what, to become proprietors of the said 

French patent of Mr. Tilghman for making fat acids and glycerine? 

Fifth. Did you make any experiments under said patent; if yea, 
when were they begun, under whose direction, and with whose 
assistance? Was Richard A. Tilghman, the patentee, present at 
suid experiments; if yea, how long? Did he, or not, place and 
leave any one, and whom, in charge thereof, to represent him ? 

Sixth. What were your first experiments? At what place or 
inanufactory were they conducted? Will you state in detail what 
the first experiments or first series of experiments were? Describe 
the apparatus which was used—its form and dimensions, and mode 
of construction; what kind of fat was used, and how much, at 
each experiment; what degree of heat was used, and how was the 
heat applied; and for what length of ume each charge or filling of 
fat remained in the apparatus; how was water applied and used. 
Was the apparatus or vessel filled with water or not? Was pressure 
used; and if so, what amount of pressure, and in what manner was 
it applied? If there were any: other details of said experiments, 

will you state them ? 
326 Seventy. Were said'experiments made in conformity to 

Mr. Tilghman’s directions in his said patent or not; and if 
not, in what respect? Was Mr. Tilghman, the patentee, or his 
brother, or both of them, personally present at said experiments? 
If so, state whether their directions were followed or not in the 
construction of the apparatus and the performance of the experi- 
nents, 

Fighth. What was the result, or the results, of said experiments ? 
State particularly were they successful. If not, what was the reason 
or difficulty, and in what respect they were or were not successful ? 
What was the product of the experiments? Was the fat or oil used 
wholly decomposed? Was there, or not, any acroleine produced ? 
Was the product fit for making merchantable candles or glycerine ? 
State fully. 

Ninth. How long were experiments continued on Mr. Tilghman’s 
said patented method of pean rt fat acids and glycerine? Who at- 
tended and directed on the part of the patentee? Were any of them 
successful ; if not, in what respect did they fail? What chenaes of 
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apparatus or machinery were used in said experiments, and by 
whose directions were said changes made? Describe them, and 
state by whom and where they were made. Have you any draw- 
ings of any of the apparatus so used by you; if yea, wil? annex said 
drawings to your answer hereto? By whom were they made? 
Will you state in detail what the other experiments were, under 
your first contract with Mr. Tilghman? What was the cost or ex- 
pense of said experiments to you ? 

Tenth. Will you state whether said contract between you and Mr. 
Tilghman was annulled; if yea, for what reason, by whom, and at 
what time and place? Have you any writings from Mr. Tilghman 
or his agent in relation to said contract or experiments; if yea, will 
you annex them to your answers hereto ? 

Kleventh. Will you state whether said contract with Mr. Tilgh- 
man and said experiments were made by you with a view of using 
said method in your manufactory, if suecessful and practicable, or 
for what other purpose? From your knowledge of said method and 
the apparatus, as both are described by Mr. Tilghman in his said 
patent, and from said experiments, is it or not practicable to decom- 
pose fats, and make fat acids and glycerine by the use thereof; and 
if not, why not, and will you give your reasons for such statement? 
State fully. 

Twelfth. Is said method and apparatus, as so deseribed by Mr. 
Tilghman in his said patent, of any value? Can the manufacturer, 
by the use thereof, make any profit or saving whatever? Could he 
carry on his manufacture by the use thereof? Please state fully 
your reasons for your statements in this respect. Did you,after said 
experiments were discontinued, use said patented method or appa- 
ratus in your manufacture ? 

Thirteenth. Has Mr. Tilghman, or any one else in France, car- 
ried on *.e manufacture of fat acids and glycerine according to his 
said ps ented method? Are or have said method and apparatus, 
as de vribed by him, been used anywhere in Europe? From vour 
knowledge of the condition of such-manufacture In France and else- 
where in Europe, would it be known to you, in your opinion, if they 
were used? Tias Mr. Tilghman, the patentee, or any one for him, 
attempted his said patented method in London and Vienna; if so, 
what has been the result? 

Fourteenth. Did you at any time after the discontinuance of said 
experiments, and after your said agreement with Mr. Tilghman was 
annulled, and at what time, renew any negotiations with him or 
make any new contract with him; if yea, will you state at what 

time you did so, through whose intervention, and on what 
827 = grounds, and how you were induced to renew any attempts 

in relation to said matters. Did you make any agreement on 
the subject? Was it in writing; if vea, will you annex it or a cor- 
rect copy?) With whom was it made? Was M. Fontaine Moreau 
Mr. Tilghman’s agent? How do you know this? If the agreement 
was verbal, will you state the particulars of it? Were there or not 
any, and what, changes introduced by Mr. Tilghman on his said 
method and apparatus? Please describe them, if any. 
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Fifteenth. Were any experiments made under this new agree- 
ment; if yea, under whose direction? Were they under the patent 
of Mr. Tilghman of 1854, or in what respect, if any, did they vary 
from it? What were the changes, if any, from the former plan? 

Sixteenth. What was the result of these last experiments? On 
what apparatus were they conducted? Were the experiments suc- 
cessful? If not, will you state why they did not succeed? What 
was the product? At what cost or expense were the experiments 
made, and how long were they continued, and at what place? Ex- 
plain fully. 

Lastly. If thereare any other facts within your knowledge in re- 
lation to said patented method of Mr. Tilghman, and to its utility 
and practicability, will you state them fully and at large? 

S. D. AW, 
Solicitors for Defendants. 


Circuit Court of the United States for the Southern District of New 
York. In Equity. 


Ricnharp A. TrtGuMan agt. RoLAND G. MITCHELL. 


Cross-interrogatories, reserving all legal exceptions to the examina- 
tion-in-chief on the part of the above-named plaintiff, Richard A. 
Tilghman, to be propounded to Jean Baptiste Moinier, of the city 
of Paris, in the Empire of France. 


First. Have you been informed of the nature of the legal pro- 
ceeding in which your testimony is asked by the defendant? If 
so, When and by whom were you informed ? 

Second. Have you been informed that in a suit brought in the 
circuit court of the United States for the southern district of New 
York against said R. G. Mitchell by R. A. Tilghman it has been de- 
cided (as by reference to the opinion of the court, a copy of which is 
hereto annexed, marked “A,” will fully appear): . 

Ist. “ That the complainant (said Richard A. Tilghman) was the 
first person that discovered the chemical fact that fatty or oily sub- 
stances could be decom posed and the fatty acids and glycerine sep- 
arated by the action of water at a high temperature and pressure.” 

2d. “That the process could and has been carried into successful 
operation by the means pointed out by the patentee.” 

3d. “That as to the infringement itis not material to inquire 
whether the vessel or machinery used by the defendant is or is not 
similar to that described in the complainant’s patent. These con- 
stitute no part of his invention. If the defendant or the person 
under whom he uses his machinery have discovered new means of 
carrying into effect complainant’s process he or they may be entitled 
to a patent for that improvement. But this would furnish no right 
to the use of the process.” 

4th. “That the cuestion here is, Does the defendant, what- 

328 ever may be his vessel or machinery, manufacture or produce 

fat acids and glycerine from fatty bodies by the action of 

water at a high temperature and pressure, according to the process as 
43—883 
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explained by the plaintiff in his specification? We are satisfied 
that he does, and hence has infringed his patent. Our conclusion 
is, that the complainant is entitled to a decree for an injunction and 
profits.” 

Third. Are you aware that, by the decree of the court issued in 
the said suit of Tilghman against Mitchell, it is ordered as follows 
(as by reference to a copy of said decree hereto annexed marked, 
“DB,” will more fully appear): 

“And it is further ordered, adjudged, and decreed that the com- 
plainant do recover from the defendant the profits and gains which 
the said defendant has made or reeeived, or which have arisen or 
accrued to him, from said infringement of the said patent, by the 
manufacture, use, or sale of the improvement described and secured 
by the said letters patent, at any and all times, since the first day of 
May, 1856. 

* * + * * * * 

“And it is further ordered, adjudged, and decreed that it be re- 
ferred to Kenneth G. White, one of the masters of this court, resid- 
ing in the city of New York, to ascertain, take, and state, and report 
to the court, an account of the gains and profits which the said de- 
fendant has received, or which have arisen or ac-reed to him, from 
infringing the said exclusive rights of the complainant, by the 
manufacture, use, and sale of the said improvements patented In 
the said letters patent, since the said first day of May, 1856.” 

Are you aware that you are now called by the said defendant, R. 
Gi. Mitchell, as a witness to testify as to the amount of gains and 


profits which he has received from infringing the said patent of the - 


plaintiff, at his factory, in the city of New York, since the Ist of 
May, 1806” 

Fourth. Do you know anything whatever, of your own knowledge, 
of the operations at defendant’s factory, in the city of New York, 
since Ist May, 1856? Have you any means of knowing what profits 
he has made then and there? If so, state particularly how you 
obtained such knowledge. Do you-know, or did you ever see de- 
fendant? Were you ever at his factory, or in the city of New York, 
or in the United States of America ? 

Fifth. In your opinion, as a theoretical and practical chemist and 
manufacturer, Is it or is 1t not true that when a mixture of a fatty 
body and water Is exposed in a close vessel to an elevated tempera- 
ture and pressure, the fatty body is decomposed into fat acids and 
glycerine ? 

Sixth. Before the 2d March, 1855, the date of your preliminary 
agreement with Mr. Tilghman, had you not seen at his laboratory 
in London the tubular or coil apparatus described in his patent ; 
and also specimens of fat acids and glycerine which had been made 
in said apparatus ? 

Seventh. Between the 2d March, 1855, the date of your prelim- 
inary agreement, and the 24th July, 1855, the date of your defini- 
tive agreement with Mr. Tilghman, was not the said tubular appa- 
ratus brought to Paris, and worked at your factory in your pres- 
ence ? 
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Eighth. On or about the 25th May, 1855, was not about fifty kilo- 
grammes of fatty matter treated with water at a high temperature 
and pressure in said apparatus? Was any fat acid made from the 
fut by said treatment? Was not all or nearly all of the fatty mat- 
ter converted into fat acids? Was any glycerine produced? Did 
not the water used in said operation become converted into a solu- 
tion of glycerine of 6° Beaumé? 

Ninth. Was not the force-pump of said tube apparatus 

329 arranged to be worked by steam-power on or about June 1, 

1855? Were not many trials of different fatty bodies made 

in said tube apparatus before July 24, 1855? Were not fat acids 

and glyecrine som produced whenever a mixture of fatty matter 

and water was subjected, in said tube apparatus, to the conditions 
of heat and pressure prescribed in the patent? 

Tenth. Did not your firm, under your advice, on or about July 
24, 1855, make a contract with Mr. Tilghman for a provisional pur- 
chase of his patent, under which contract the sum of fifteen thousand 
francs was paid to Mr. Tilghman? 

Eleventh. During the two months between May 25th and July 
24th, 1855, had you not been experimenting as much as you chose 
to do with the tube apparatus of Mr. Tilghman at vour factory? 

Twelfth. From your skill and experience as a chemist and man- 
ufacturer, would it be possible that after two months’ experimenting 
with said tube apparatus, you could be deceived or mistaken as to 
this fundamental question, viz., is it or is [it] not true that a mixture 
of fatty matter os, water Is decomposed into fat acids and glycerine 
when exposed to a high temperature and pressure in said tube ap- 
paratus ? 

Thirteenth. Would you have considered yourself justified in ad- 
vising your firm to make said contract of July 24, 1855, if you had 
not been fully satisfied, by experiments made under ye Own eyes, 
that a mixture of fatty matter and water is converted into fat acids 
and glycerine when exposed to a high temperature and pressure 
in the tube apparatus of Mr. Tilghman? 

Fourteenth. Were not the operations carried on at your factory 
subsequent to the contract of July 24, 1855, directed entirely to as- 
certain the cost of production of fat acids when made in the tube 
apypriratus ? 

Hifteenth. Did the unfavorable conclusion arrived at with regard 
to the cost of production of fat acids when made in the tube appa- 
ratus at all change your opinion as to the truth of the fundamental 
fact of the decomposition of fatty bodies into fat acids and glycerine 
by the action of water at a high temperature and pressure in said 
tube apparatus? 

Sixteenth. From your position, at the head of the largest manu- 
factory of fat acids in France, are you not necessarily acquainted 
with the processes used by other manufacturers in Europe? 

Seventeenth. At the factory of M. de Milly, near Paris, is not the 
manufacture of fat acids and glycerine largely carried on by expos- 
ing the fatty matter and water in a convenient close vessel to a 
high temperature and pressure, with the addition of about one-fourth 
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to one-sixth of. the quantity of lime which was formerly used to 
saponify the fatty matter? 

Eighteenth. In the process of de Milly, are not these conditions, 
viz., mixture of the fatty body with water, and a high temperature 
and pressure in a convenient close vessel, essentially necessary to 
the decomposition into fat acids and glycerine of that portion of the 
fatty body which is not neutralized by the lime? 

Nineteenth. In the process of de Milly is there not an economy or 
saving of a large proportion of the lime and sulphuric acid which 
were formerly used in the saponification of fatty bodies? Is not 
this saving due to the use of water at a high temperature and press- 
ure In a convenient close vessel ? 

Twentieth. Do you not know of other factories in France and 
other European countries where fat acids and glycerine are largely 
manufactured by exposing the fatty body and water in a convenient 

close vessel to a high temperature and pressure, sometimes 
300 without any lime, sometimes with a small portion of the 

quantity which was formerly used to saponify fats? Is not 
this process carried on at the factory of Delacretaz, near Paris; at 
that of F. A. Sarg, Vienna; at that of the Soap Manufacturers’ 
Company, Vienna; at that of A. Himmelbauer, Vienna, and at other 
factories in Belgium, Holland, and Prussia? Please name all you 
know. 

Twenty-first. At some of these factories, is not the process carried 
on in convenient close vessels or boilers, such as have been known 
in the arts before the vear 1554. In some of these factories, are not 
means of heating and mixing the materials, substantially such as 
were known in the arts before the year 1554, employed in carrying 
on the process ? 

T'wenty-second. In your opinion, as a chemist and manufacturer, 
is the saving of lime and acid effected in the process of de Milly and 
others above-named the result of the employment of any particular 
form of vessel or method of heating and mixing; and, if so, of 
what form or method ? Or is the said saving the result of the chem- 
ical action of water ata high temperature and pressure ? 

Twenty-third. Will not the saving of lime and acid be effected 
whenever fatty bodies are decomposed into fat acids and glycerine 
by the action of water at a high temperature and pressure, no mat- 
ter what form of vessel or what method of heating and mixing be 
employed ? 

Twenty-fourth, and lastly. Referring to the Lith and 12th inter- 
rogatorios-in-elief, and bearing in mind the decision of the court 
hereto annexed, that the petent of the plaintiff is for the general 
chemical PPOCOSS of decomposing fatty bodies into fat acids and yiy- 
cerine by the action of water ata high temporature and pressure, 
ho matter in what Kind of vessel or machinery it is performed, and 
that the apparatus deseribed in the patent forms no part of the in- 
vention, in your answer to suid interrogatories do you mean to say: 

“AL That no fat acids and glycerine were ever made in the ap- 
paratus of Mr. Tilghman tried at your factory ” 

“}. In your said answer, do you mean to give it as your opinion 
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that the general chemical process of decomposing fatty bodies into 
fat acids and glycerine, by the action of water at a high temperature 
and pressure, is of no value, and cannot be carried on profitably in 
any form of apparatus whatever, either that of de Milly, or Dela- 
cretaz, or of Sarg, or in the other form of apparatus known in the 
urts ? 

“C. In your said answers, do you mean anything more than to 
express your opinion that the process cannot be carried on with 
financial profit in the apparatus of Mr. Tilghman tried at your fac- 
tory?” 

(Signed) GEO. HARDING, 

Sol’r for PUff, 
Per B. C. TILGHMAN. 


“a. 
| Bill in Equity. Patent Case. 
Circuit Court of the United States, Southern District of New York. 
Ricuarp A. TitGumMan vs. RoLAND G. MITCHELL. 


Nov. 28rn, 1864. 
This was a suit in chancery heard at final hearing upon bill, an- 
swer, and proofs. It was argued in July, 1864, before Mr. 
331 = Justice alien, by George Harding and E. W. Stoughton, 
Esqs., for complainant, and G. C. Goddard and Charles M. 
Keller, for the defendant. 
The opinion of the court was delivered on the 28th of November, 
LS64, as foilows: 


Opinion of Court. 
Newtson, C.J: 

The bill is filed in this case to restrain the defendant from Infring- 
ing a patent granted to the complainant for a new and ‘useful im- 
provement in processes for purifving fatty bodies, bearing date Oc- 
tober Sd, IS54, securing the exclusive right to the invention for four- 
teen years from the 9th of January preceding. 

The patentee declares that his invention consists of a process for 
producing free fat acids and solution of glycerine from fatty and 
oily bodies of animal and vegetable origin, which contain glycerine 
as their base. For this purpose he subjects the fatty or oily bodies 
tothe action of water ata high temperature and pressure, so as to 
cause the elements of these bodies to combine with water, and there- 
by obtain at the same time free fat acids and glycerine. He mixes 
the fatty bedy to be operated upon with froma third to a half of its 
bulk of water, and the mixture is to be placed in any convenient 
vessel in which itean be heated to the melting wint of lead until 
the operation is complete. ‘The vessel must be b came and of great 
strength, so that the requisite amount of pressure may be applied to 
prevent the conversion of the water into steam, 

The patentee then states that the process may be performed more 
rapidly and also continuously by causing the mixture of fatty mat- 
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ter and water to pass through a tube or continuous channel, heated 
to the temperature already mentioned, the requisite pressure for pre- 
venting the conversion of water into steam being applied during the 
process, 

He then gives a particular description and drawing of this mode 
of carrying into eflect his process, but claims no part of it as his in- 
vention. 

The patentee states that the melting point of lead has been men- 
tioned as the proper heat to be used in the operation of his process, 
as it has been found to give good results. But the change of fatty 
matty into fat acids and glycerine takes place with some materials 
(mentioning some of them) at a lower rate of heat; that the decom- 
posing action of the water becomes more powerful as the heat is in- 
creased. 

He adds that by starting the apparatus at a low heat and gradu- 
ally increasing it the temperature giving products most suitable to 
the intended application of the fatty body employed @an easily be 
determined, 

The fatty acids, he observes, thus produced may, like those ob- 
tained by other methods, be used in the manufacture of candles and 
soaps, and be applied to various purposes according to their quality. 
Some fatty bodies, particularly when impure, generate during the 
process a portion of acetic or other soluble acid. In such cases, he 
says. that headds a corresponding quantity ofalkaline or basic mat- 
ter to the water and oil before they are pumped into the tubes. 

The patentee then sets forth his claim, whieh is: “ Having now de- 
scribed the nature of my said invention and the manner of perform- 
ing the same, | hereby declare that I claim as my invention the 
manufacturing of fat acids and glycerine from fatty bodies by the 

action of water at a high temperature and pressure.” 
doz It will be seen, not only from the specification, but also from 
the claim, that the improvement patented to the complainant 
is the invention of a process for producing fat acids and glycerine from 
fatty or oily bodies, which process consists in the action of water upon 
these bodies at a high temperature and pressure, and which may be 
effected in any vessel adapted to such use. 

There is no claim for the vessel or machinery thus used; but, as 
it was assential to the validity of the process as an invention to show 
how it may be adopted to practical use, two modes are pointed out : 
One, any convenient vessel well known to the arts, and which some 
of the witnesses call a digester; the other the coil apparatus, in 
either of which, as appears from the proofs, the process could be 
carried into practical effect, according to our construction of the 
patent. 

It was urged on the argument by the learned counsel for the de- 
fendant that upon the terms of the specitication the vessel must be 
entirely filled with mixture of the watter and fatty matter, and then 
be closed, and the contents heated to the point of melting lead, and 
no steam be permitted to be made in the vessel, and that upon this 
hypothesis no vessel could be made of suflicient strength to endure 
the pressure; but we do not agree to this construction. In the 
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first place, the degree of heat was given only as a maximum, and 
under which the process could be most rapidly carried into effect ; 
for the patentee, speaking upon this part of the specification, says 
that no fixed degree of heat can be given, as the different fatty or 
oily substances that may be used will require different degrees, and 
that by starting the vessel at low heat and gradually increasing it 
the best temperature may be ascertained for the particular substance 
used. 

In the next place we cannot agree that a fair construction of the 
specification tends to the conclusion either that the vessel was to be 
entirely filled or that no steam was to be permitted in it. No doubt 
it.is true, as urged for the defendant, if thus filled and the vessel 
closed and the contents heated to the point of melting lead,or under a 
pressure that would prevent the existence of steam, the process 
would be utterly impracticable, and doubtless the patentee knew 
this would be the result as well as any of the experts. 

It would require but the commonest knowledge and experience in 
the business of life to reach such a conclusion. 

This moderate degree of knowledge at least should be kept in 
view in construing the general terms of the description. 

Besides, the patentee does not direct that the vessel should be en- 
tirely filled. This is an inference of the learned counsel from the 
direction that the vessel must be closed and be of great strength, so 
that the requisite amount of pressure be applied to prevent the con- 
version of the water into steam. 

Now, all that was intended, as is apparent from the context, by the 
patentee was that the pressure should be so great as to prevent the 
body of the water in the vessel from passing into steam, as the heated 
water was the element that separated the fatty acids and glycerine. 
That there would necessarily be some steam must have been obvi- 
ous to the patentee, as well as to any one of common observation. 

Now, upon this interpretation of the patent, and which we think 
is the sound one, we repeat what we have already said, that the pro- 
cess could and has been carried into successful operation by the 
mieans pointed out by the patentee. 

Previous to the date of this invention there were but two 
30: modes known or in practical use for decomposing fatty sub- 
stances, and obtaining from them fatty acids and glycerine, 
one called the lime-saponification process, the other known as the 
distillation process. It is not material to give a particular descrip- 
tion of these modes of separating the fatty acids and glycerine ; it 
is sufficient to say that they were different from the patentee’s in the 
process or mode of producing the result, much more expensive and 
tedious, and have generally gone out of use, both in this country 
and in England, since the complainant’s improvement has become 
generally known and practised. 

We have looked through the proofs in the case with some care, 
and, without going into thein in this opinion, are satisfied that the 
complainant was the first person that discovered the chemical fact 
that fatty or oily substances could be decomposed, and the fatty 
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acids and glycerine separated by the action of water at a high tem- 
perature and under pressure. 

Then, as to the infringement, itis not material to inquire whether 
the vessel or machinery used by the defendant is or is not similar 
to that deseribed in the complainant's patent. 

These constitute no paar of his invention. If the defendant, or 
the persons under whom he uses his machinery, have discovered 
new meansof carrving into effect the complainant's process, he or they 
may be entitled to a patent for that improvement. But this would 
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furnish no right to the use of the process, 
i The question here is, does the defendant, whatever may be his 
Vessel or machinery, TU Rela Pe or produce fat acids and ylveorine 


from tatty bodies by the action of water ata high temperature and 
| yressture, according to the process as ox lained by the plaintit! in 
| Mis specitication? We are satistied that he does, and hence has in- 
fringed his patent. 

Our conclusion is that the complainant is entitled to a deeree for 
an injunction and profits. 

A copy. 


oe eae a I 


KENNETH G. WHITE, Clerk. 
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At a stated term of the circuit court of the United States of Amer- 
ica for the southern district of New York, in the second circuit, 


: . . . * ° o 
| held at the city hall, in the city of New York, on Thursday, the + 
| first day of December, in the year of our Lord one thousand eight 


hundred and sixty-four. 
Present: The Honorable Samuel Nelson, an associate justice of 
the Supreme Court of the United States, 


Ricuarp A. TinauMan vs. Ronanp G. Mrrenene. 


This cause having been brought to a tinal hearing upon the plead. 
: Ings and proofs, and counsel for the respective parties having been 
heard, and the same having been duly considered by the court, it is 

| found and hereby ordered, adjudged, and decreed that the letters 
patent No. 11766, granted unto the said Richard A. Tilghman on 
the third day of October, in the year of our Lord one thousand 
eight hundred and fifty-four, is a a good and valid patent, being the 
. patent referred to in the complainant’s bill, and that the said 
334 Richard A. Tilghman was the original and first inventor of L 
| the improvement described and claimed in the said patent, 
} and also that the said defendant has infringed upon the said patent, 
' and upon the exclusive rights of the complainant under the same. 
And it is further ordered, adjudged, and decreed that the com- 
plainant do recover from the defendant the profits and gains which 
the said defendant has made or received, or which have arisen or 
acerued to him from said infringement of the said patent, by the 
manufacture, use, or sale of the improvement described and secured 
by the said letters patent, at any and all times since the first day of 
May, 15856. 
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And it is further ordered, adjudged, and decreed that the said 
complainant do recover of the defendant their costs and charges and 
disbursements in this suit, to be taxed. 

And it is further ordered, adjudged, and decreed that it be referred 
to Kenneth G. White, one of the masters of this court, residing in 
the city of New York, to ascertain, take, and state, and report to the 
court an account of the gains and profits which the said defendant 
has received, or which have arisen or acerued to him from infring- 
ing the said exclusive rights of the complainant by the manufacture, 
use, and sale of the said improvements patented in the said letters 
patent, since the said first day of May, 1856. 

And itis further ordered, adjudged, and deereed that the com- 
plainant on such accounting have the right to cause an examination 
of said detendant, ore dexus or otherwise, and also the production of 
his books, vouchers, and documents, and that the said defendant 
attend for such purpose before said master, as said master shall 
direct. 

And it is further ordered, adjudged, and decreed that an injune- 
tion be issued in this suit again-t the said defendant, according to 
the prayer of the bill, the defendant to be at liberty to give bond in 
the penal sum of twenty thousand dollars, with one. surety, who 
shall justify before the clerk, with a condition to pay on final decree 
in this cause, either in this court or in the Supreme Court, if an ap- 
peal is duly made and prosecuted, all sums of money which may 
be found due from him to the complainant on such accounting, 
until the filing and confirmation of the report on such accounting, 
in which case no injunction is to issue until a final decree in this 
Cause, 


(Signed ) S. NELSON. 
Unxirep Srates CONSULATE, | a 
Paris, Empire of France, | ° : 


Deposition of witness produced, sworn, and examined the twenty- 
first day of August, in the vear one thousand eight hundred and 
sixty-seven, at the consulate of the United States of America, at 
Paris, in the Empire of France, under and by virtue of a commis- 
sion issued out of the circuit court of the United States of America 
for the southern district of New York, second circuit, in a certain 
cause therein depending, and at issue, wherein Richard A. Tilgh- 
man is complainant and Roland G. Mitchell defendant, as follows 


Jean Baptiste Mornter, of Paris, Empire of France, aged — 
vears and upward, being duly and publicly sworn pursuant to the 
directions hereto annexed, and examined on the part of the defend- 
ant, doth depose and say as follows, viz: 

To the first interrogatory he saith: J reside in Paris, France, No. 
190 Boulevard Magenta. In June, 1854, I lived at La Villette, near 
Paris. I was manager of “ La Société Générale de Stearinerie,” 
under* the name and style of Moinier & Co. At present Iam out 
of employment. 


44—885 


? 


346 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


335 To the second interrogatory he saith: I know Mr. Richard 
A. Tilghman, but Iam still better acquainted with his brother, 
whose given name I do not exactly remember, but I think I have 
heard him called Benjamin. | made their acquaintance in London, 
in June or July 1854, through Mr. de Fontaine Moreau, patent 
agent, who was charged by Mr. Richard A. Tilghman to sell to my 
firm a patent taken out in France, in 1854, by the said Richard A. 
Tilghinan, for a system of making fat acids and glycerine. Mr. de 
Fontaine Moreau was acting as agent of the said Mr. Tilghman. 

To the third interrogatory he saith: Yes; a contract was made 
between the said Richard A. Tilghman and my firm for the sale of 
the said French patent and the inventions which are there deseribed. 
It is impossible for me to give the date of the contract, but T think 
it was toward the end of the year 1854, or the beginning of 1855. 
It was made in writing by Mr. de F ontaine Moreau and at his house 
in Paris. The contract was in the name of my firm, under the 
name and style of Moinier & Co., and was denominated the 
“Sociéte Generale de Stearinierie,” and it was made in writing. — | 
am not able to produce the original copy nor a copy of it. The 
papers remained in the archives of the firm of Moinier & Co., which 
is at present dissolved, but I affirm that the contract was made in 
writing between Mr. Richard A. Tilghman and myself, manager of 
the society, Moinier & Co. It was signed by the said Mr. Tilghman 
and by myself as manager, but in behalf of the firm. 

To the fourth interrogatory he saith: The firm Moinier & Co. be- 
“ume proprietors of the “French patent of Richard A. Tilghman for 
making fat acids and glycerine, if the experiments which were to 
be made in our factory at La Villette gave the advantageous results 
promised* by Mr. Tilghman, possessor of the patent. As to the 
conditions of the contract, I do not remember them. 

To the tifth interrogatory he saith: We made numerous expert- 
ments relative to the patents immediately after signing the contract. 
They were made by Mr. Tilghman, aided by some of our workmen 
Personally, | have never assisted with my own hands at these ex- 
periments.  T contented myself with being present, as was my right 
and my duty. Mr. Riehard A. Tilghman, the possessor of the 
patent, Was present and worked at the tirst experiments with his 
brother during ten or fifteen days. Mr. Richard A. Tilghman, on 
leaving the factory, left his brother to represent them with my 
SOCTOLY, and to continue, and to direct alone the experiments le. 
seribed in tis patents 

Vo the sixth interrogatory he saith: The results of these first ex- 
periments, as well as those that followed, were entipely aoeless and 
productive of no good. — They took phreo in in our taetory at La Vil. 
latte, DY nrewns ot a Littles APP VUAtlurs broaeht from Lowden te ta Val 
lotto My. labman. This apparatus consisted of a hellow fron 
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from twenty to thirty centimetres thickness, and of a diameter of 
from sixty to seventy centimetres. It was placed in a furnace of fire- 
proof brick, and received all the heat of this furnace, the flame of 
which completely enveloped it, and which brought it to an excessive 
heat, of which it was impossible to ascertain the degree of in- 
tensity, as there was no instrument which would indicate the 
degree of heat. A suction and force pump of bronze, which I put 

at the disposition of Messrs. Tilghman, was firmly estab- 
336 lished, and fixed at some distance from the apparatus. This 

pump was worked by hand, and, being connected with one 
end of the coil in the cast iron block, threw into the said coil a mix- 
ture of water and fatty matter contained in a vessel from which it 
drew it, and forced it to* traverse all the turns of the coil, and forced 
it out of the other end of the said coil, encased in the block of iron, 
which was, as I have already said, heated to an excessive degree. In 
leaving the apparatus the mixture of water and fatty matter was re- 
ceived in-a small vessel, where it was washed by means of a free jet 
of steam. The operation, as can be sech, Was continuous—that is to 
sav, When the suction and force pump was put in operation the mix- 
ture of water and fatty matter was made to traverse the spiral iron 
tube eneased in the block of cast iron. Although the mixture of 
water and fatty matter was, during its passage in the coil, subjected 
to a temperature which I estimate to have been about five hundred 
degrees (500°) and a pressure of more than twenty atmospheres, the 
decomposition of the fatty matter was never complete, and never 
produced fat acids and glycerine, but only an altered fattv matter, 
which, when washed, produced acroleine to such a point as to fatigue 
the workmen who assisted at the experiments. Messrs. Tilghman 
are not the first and only persons who have sought to decompose 
fattv matter by means of water to obtain fat acids and glycerine. If 
they have not succeeded it is that their method is incomplete and 
vicious, and Tam very certain that if they have not modified and 
perfected the system which they tried at our factory, at La Villette, 
they have not and will not succeed. 

‘To the seventh interrogatory he saith : All the experiments were 
niaide in conformity to Mr. Tilghman’s direetions in bis said patent, 
As LT have already stated, Mr. Tilghman, the patentee, and his brother 
Were personally present at the said experiments, which they directed, 
The placing of the apparatus and the conducting of the experiments 
were for them alone, and under their exclusive directions. [ was 
present, but Tdid not take part 

Vo the eighth interrogatery he saith: As T have already stated in 
mv answer to the Saath terpagatory that the e xpeoriments failed, | 
here state, for the sake of being more precise, that they were alto- 
pethor different from the assertion of Meer. Tiehoan, and fron 
Heir prises to ard em gagerents wilh wav fiw. Lalse here afinn 
all Ghat T wand da peply fo the SNth question, Taw wot able to state 
WHA The eX peients did dot eeeeedd) Mae to" wetioate Ute Ral oes 
th) be evererie, A Dede Red Rew then 

Ts the Beath afeeeewatoey be wath: The AQ TORTS, ~ 
ROTATE Fe Lae DARTS Oh Me Dehra yReerany wh Vw prateart 
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for making fat acids and glycerine, lasted about six months. I have 
already said, and I repeat, that the first fifteen experiments were 
made by Messrs. Tilghman, aided by two workmen, in my presence, 
and that they alone directed the work; and that after the departure 
of Mr. Tilghman, the patentee, they were all directed by his brother. 
None of the numerous experiments succeeded. Why did they fail? 
Probably because the process patented was not exact, and also, per- 
haps, because the apparatus adopted by Mr. Tilghman, patentee, was 
not perfect, and consequently insufficient to produce the promised re- 
sults. Afterthe failures with the little apparatus brought from London 
by Mr. Tilghman, patentee, Mr. Tilghman, the younger, representing 
his brother, caused to be constructed successively three apparatus. 
The first was composed of a hollow iron tube, and was made by 

Perkins, in London, and put in a bath of melted led, in order 
337  ~to always have at least three hundred degrees of heat. The 

second, which was also composed of a hollow iron pipe, was 
constructed in Paris by Messrs. Grandillott & Co., and put in a bath 
of melted zine in order to always have at least five hundred degrees 
of heat. The third and last was constructed with the Perkins pipe, 
divided into three equal parts, of which each part was placed in a 
block of cast iron by Davidson, iron founder at La Villette, and 
under the superintendence of the younger Mr. Tilghman. This last 
apparatus of which the pipes were filled with little nails* called 
“ points de Paris,” was placed in a furnace of fire-proof brick, con- 
structed upon the plan of Mr. Tilghman, the younger, and under 
his direction, and at a temperature the elevation of which I never 
determined, but which certainly much surpassed that of melted zine. 
It is easy to see that Messrs. Tilghman paid no attention to the 
process patented, but made at our factory and at our expense, not 
serious experiments, but trials to find the means of overcoming the 
difficulties which arrested them. This is shown by the fact that all 
which Mr. Tilghman demanded was instantly given him, and that 
he often used two kilogrammes of fatty matter in one day, and 
always without any results. I have no plans or drawings of the 
apparatus which Mr. Tilghman has made. The experiments made 
at our factory by Messrs. Tilghman cost the firm of Moinier & Co. 
more than forty thousand franes (40,000f.), counting the money 
given to Mr. Tilghman, the younger, whieh was, I think, between 
twelve thousand (12,000) or fifteen thousand (15,000) franes. 

To the tenth interrogatory he saith: The contract made between 
Mr. Tilghman and our firm was annulled by common consent, be- 
cause the process never produced fat acids and glycerine. I am 
not able to produce the original of the first contract made with 
Mr. Tilghman, nor the papers annualling the same, as they were 
documents belonging to the firm; they remained in the archives 
of the firm, Momier & Co. at present dissolved and its atlairs 
settled. 

To the eleventh interrogatory he saith: LT have already said and 
[again affirm that we made the experiments of Mr. Tilghman’s 
witent with the intention of using it in our manufactory at La 
‘illette, fit gave the promised results. I have also said, and I now 
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affirm, that it is impossible to decompose fatty matter and obtain 
fat acids and glycerine by the neal indicated in Mr. Tilghman’s 
patent. To establish this opinion i can give no other reasons than 
those drawn from the failures of the experiments made at our fac- 
tory by Mr. Tilghman. 

To the twelfth interrogatory he saith: Ido not. know what may 
be the value of the patent of Mr. Tilghman ; that does not concern 
me. I satisfied myself after two different trials that Mr. Tilghman, 
with his method and apparatus could not, at our factory, produce 
fat acids and glycerine. I say and believe that any manufacturer 
using this method would not sueceed better than the inventor, Mr. 
Tilghman, nor be able to draw any profit from it. I think he 
would not be able to succeed better than the inventor, who failed 
after making two different trials. As to our *firm, we can assure 
you that we did not use a method after it had failed. After the de- 
parture of Mr. Tilghman I had the furnaces destroyed and the pump, 
the apparatus, the iron tubes, and all accessories taken into the 
storehouse. 

To the thirteenth interrogatory he saith: I do not know whether 
any manufacturer or other person in France besides Mr. Tilghman 
has carried on the manufacture of fat acids and glycerine according 
tu the said patented process. I do not know whether Mr. Tilghman 

or any other persons have used the said method elsewhere in 
308 Europe; but I might almost affirm that neither Mr. Tilgh- 

man nor any other person could succeed better than did the 
inventor himself at La Villette. 

To the fourteenth interrogatory he saith: Some time after the 
first experiments were discontinued and the first contract ennulled 
with Mr. Tilghman, Mr. de Fontaine Moreau, in whom we had great 
confidence, announced to us the return to Europe of Mr. Tilghman 
with a new process based upon the principles of the method already 
patented, and urged us earnestly and decided the firm, much to a 
regret I assure you, to join the firm of Charles Leroy & Durand, 
candle manufacture-s at Paris, to whom he had already spoken for 
the trial of the new process, the success of which he said was certain, 
as Mr. Tilghman had already obtained admirable results in the 
United States. A new contract was made between Mr. Tilghman 
and my firm, representing also Mr. Charles Leroy & Durand, upon 
the same basis as the first, Mr. de Fontaine Moreau again represent- 
ing Mr. Tilghman, the patentee. New experiments were made at 
La Villette by Mr. Tilghman, the younger, during two or three 
months, and, like the first, produced neither fat acids nor glycerine. 
This result was inevitable, seareees the pretended new process con- 
sisted in simply filling the iron tubes of the apparatus with little 
nails, in order to force the mixture of fatty matter and water to re- 
main as long as possible in a high degree of temperature and under 
a great pressure. The new contract, of which it 1s impossible to give 
a* copy, for it remained in the archives of the firm of Moinier & 
Co., at present dissolved, was written by Mr. de Fontaine Moreau, 
agent of Mr. Tilghman, patentee, signed by me, as manager of my 
firm, and acting for Mr. Charles Leroy & Durand, and I believe 
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also by Mr. de Fontaine Moreau, agent of the patentee. (See Ex 
hibit A.) 

To the fiftecuth interrogatory he saith: These experiments were 
made by the vounger Mr. Tilghman, in conformity with the patent 
of ISO4, for the principals and with the new Improvement brought 
to the method by the patentee, but they Were not more successful 
than the first, 

To the sixteenth interrogatory he saith: These experiments were 
made in and with the apparatus already deseribed. As to the reason 
vnd cause of the failure, [ have nothing more to say than I have 
already suid in regard to. the experiments made by virtue of the 
first contract. [donot remember how much these last experiments 
cost us; | only remember that before they were commenced Mr. 
Tilghman caused to be paid to himself a considerable sum of money, 
twelve or fifteen thousand (12,000 or 15,000) franes, which Mr. de 
Fontame Moreau, agent of prrtentee, required of Mr. Charles Leroy 
& Durand, and that T did wrong in consenting to it. As it Is nee- 
essary, | will repeat that the experiments were made by the vounger 
Mr. Pilghman, brother of the patentee, in the factory of Moinier & 
Coat La Villette, and that they were, like the first, productive of 
he wood: they produ od neither fat acid hor glveerine, 

Po the seventeenth Pterroagitory he saith: Tam vequainted with 
no other facts relating to the method patented by Mr. Tilghman 
for the production of fat acids and glveerine. As to the utility and 
macticabihity of the process, the negative results given by the exper- 
rents of \poessps. Pilehman lead te the belief that the problem of 
the decomposition of fatty matter mixed with water, although sub- 
jected torn high te nperatire and il vreat pressure, Is hot to be easily 
solved by the* method and the different apparatus tried by Messrs. 
Tilghman, 

. MOINIER 
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To the first cross-interrogatory he saith: Yes; about six months 
ago, by Messrs. J. Savoy & Co., of Paris. 

To the second cross-Interrogatory he saith: Yes; I learned, but 
not without surprise, that Mr. Richard A. Tilghman pretended to be 
the inventor of the chemical discovery that by the action of water at 
a high temperature and under a strong pressure, fatty and oily sub- 
stances could be decomposed, and that the fat acids and glycerine 
could be separated, and that this process could be successfully prose- 
cuted, and has been successfully prosecuted, by the means indicated 
In his patent, 

To the third cross-interrogatory he saith: No; [do not know of 
the order of the court at New York, and do not know that the de- 
fendant, Ro G. Mitchell, has summoned me as a witness to testify as 
to the amount of gains and protits he has received from infringing 
the said patent of the plaintitl, [do not know what protits could be 
realized by a method which damages fatty bodies without decompos- 
ing them. 
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To the fourth — interrogatory he saith: IT know nothing of the 
operations in the factory of the defendant, in the city of New York, 
whom I do not know, and whom I have never seen. I have not, 
and cannot have any means of Knowing what profits the defendant 
has realized. [I have never been in the defendant's factory, for the 
simple reason that I have never been in the United States. 

To the fifth cross-interrogatory he saith: In my opinion, a mix- 
ture of fatty bodies and water, exposed in a close vessel at a high 
tempe rature, and under a strong pressure, cannot decompose the 
fatty bodies to the point of product ing fatacids and glycerine. This 
is so* true that Mr. Tilghman was not able to obtain this result at 
Paris In my presence. 

To the sixth cross-interrogatory he saith: Without being able to 
state the exact date, I remember to have seen, at London, in the 
lodgings of Mr. Tilghman, a little tabular apparatus, as well as small 
specimens of fatty bodies, and a little flask of glycerine, which I was 
told had been obtained by the patentee’s method, and by means of 
the little tubular apparatus. 

To the seventh cross-interrogatory he saith: Yes; the little tubu- 
lar apparatus was transported to Paris and placed in our factory, 
where Mr. Tilghman put it in operation In my presence, 

To the e ighth cross-interrogatory he saith : [doe not know whether 
it was tifty kilogrammes, more or less, of fatty matter, which was 
given by me to Mr. Tilghman to begin his experiments; but what 
| declare to be the truth is that, notwithstanding the complete mix- 
ture of the fatty matter and the water, subjected to a high tempera- 
ture and undera strong pressure, the fatty body was not decomposed ; 
that in place of producing fat acids we only obtained a fatty body 
yreatly changed, and that the water which had separated itself from 
the fatty matter was colored and had a very strong odor of acroleine. 
This is, whatever the patentee may say, the result of long: and numer- 
ous experiments which he made in our factory. 

To the ninth ecross-interrogatory he saith: Yes; | icdtewe I re- 
member that Mr. Tilghman endeavored to work the force- -pump of 
his apparatus by steam, and by means of a belt, but the pressure 
was so great that the belt slipped and the help of a workman was 
always necessary tomake it go. Yes; many experiments were made 
with fatty bodies, but most frequently with palm oil alone, with tal- 

low alone, or witha mixture of palm oil and tallow. No; 
340° ever produced fat acids and glycerine every time a mixture 

of water and fatty matter was made in the said apparatus, 
under the conditions of heat and pressure prescribed in the patent. 

To the tenth cross-interrogatory he saith: It was not upon my own 
personal advice, but upon the* incessant solicitation of Mr. de Fon- 
taine Moreau, patent agent at Paris, in whom our firm had the great- 
est confidence, that the contract was made with Mr. Tilghman for 
the provisional and conditional purchase of his patent. I know that 
on that occasion Mr. Tilghman received a sum of money, but I do 
not recollect the amount of said payment. 

To the eleventh cross-interrogatory he saith: All the experiments 
were made by Mr. Tilghman alone at his pleasure, as we had author- 
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ized him to procure from the man having charge of them the fatty 
substances which he needed. I was present, but as a simple specta- 
tor, at these ex periments whenever the affairs of the society did not 
require my presence elsewhere. I desire especially to state that I 
never made an experiment myself, but that T limited myself to wit- 
nessing those which Mr. Tilghman made every time that I could. 

To the twelfth cross-interrogatory he saith: T have never thought, 
and I do not yet believe, that either Mr. Tilghman, the patentee, nor 
his brother wished to deceive us; but I believe that they were mis- 
taken and that they are still mistaken about the fundamental ques- 
tion, namely, that a mixture of fatty matter and water is decomposed 
into fat acids and glycerine when exposed to a high temperature and 
strong pressure in said tubular apparatus. 

To the thirteenth cross-inte rrogatory he saith: I repeat that it was 
at the incessant solicitation of Mr. de Fontaine Moreau to my firm 
that this contract was made. The unfavorable results obtained in 
the first experiments made under my eyes by Mr. Tilghman induced 
me to keep the greatest reserve. I was far from being convinced, 
and was wrong in allowing him to continue. I reproach myself for 
doing so every time ‘ny recollection is called to this matter. 

To the fourteenth cross-interrogatory he, seith: The experiments 
made before, as well as those made after the second contract, having 
never produced good results,* [ had no interest in determining, 
much less in knowing, the cost of the production of fat acids when 
made in the tubular apparatus. First of all, it was necessary to ob- 
tain fat acids and glycerine, and we never obtained any. 

To the fifteenth cross-interrogatory he saith: Before answering 
this question, I desire it to be well understood, as I have already 
stated, that no experiments were ever made in my presence the 
prince ipal object of which was to determine the cost of the production 
of fat acids in the tube apparatus. Asiomy opinion upon what vou 
call the truth of the fundamental fact of the decomposition of fatty 
bodies into fat acids and glycerine by the action of water at a high 
temperature and under a strong pressure in the said tube apparatus, 
it has never changed ; on the contrary, it has been fortified in pres- 
ence of the failures of Mr. Tilghman. 

To the sixteenth cross-interrogatory he saith: Ihave never known, 
nor sought to know, the process of other manufacturers in. Europe. 
It was precisely because I was at the head of the largest factory of 
fat acids in France that the interests of my firm, as well as of my” 
own dignity, made it my duty to be very prudent and very circum 
spe ct. 

To the seventeenth cross-interrogatory he saith: Although my 
lations with Mr. de Milly were always very agrecable a 
ot kind on his part, he could attest, if necessary, that I hi 
never questioned him about his processes for the decomp 
tion of fatty bodies. What I know about it, and what I coul 
about it, I learned from manufacturers who were my old ostiea, a. 
I know that he operates a closed apparatus, at a high temperatire,im 
and with a strong pressure. I know, also, by hearsay, that he adds 
a certain quantity of lime, perhaps a little of some other alkali 
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sides lime, but I doubt whether he can obtain advantageous results 
without adding more than a sixth, or even a fourth, of the quantity 
of lime strictly necessary to the saponification of the fatty bodies. 
The process* of Mr. de Milly certainly succeeds. It must be ad- 
mitted that his process is good, and that the theory on which he 
bases lis process, namely, mixture of fatty bodies with lime, water, 
high temperatures, strong pressure, in a special vessel, may be ad- 
mitted. I should be very careful not to dispute it. 

To the nineteenth cross-interrogatory he saith: There is certainly 
in the process of Mr. de Milly an economy of lime and sulphuric 
acid, but this economy is so trifling that lam astonished that any 
consideration is given to it. In my opinion, the employment of 
water at a high temperature and under a strong pressure, in a spe- 
cial closed vessel, only plays a secondary role in the decomposition 
of fatty bodies. 

To the twentieth cross-interrogatory he saith: I have already said, 
and I again affirm, that I have no relation with the manufacturers 
of France or of other European countries ; therefore | know nothing 
and can say nothing about the processes they employ in the manu- 
facture of fat acids and glycerine. I do not know what process is 
followed in the old factory of Delacretaz, near Paris; neither in that 
of Mr. Sarg, of Vienna; neither at that of the Soap Manufacturers’ 
Company, Vienna; neither at that of A. Himmelbauer, at Vienna; 
neither in other factories in Belgium, Holland, or Prussia. I do 
not know any of these factories outside of France, and this is the 
first time I have heard the names of those you mention. 

To the twenty-first cross-interrogatory he saitn: I am aware that 
some manufacturers in France have introduced in their factories 
new methods of fabrication, but I am unable to state in what these 
methods consist. I know, also, that the largest number of manu- 
facturers in France continue to work by the old processes known in 
this branch* of industry before the vear 1854. 

To the twenty-second cross-interrogatory he saith: Permit me, 
first of all, to decline accepting the honor which you do me in giv- 
ing me the title of chemist. The only title that I claim, and to the 
keeping of which I attach any importance, is that of practical man- 
ufacturer. I have already answered this question in my answer to 
the nineteenth interrogatory. I bave nothing to add to it. 

To the twenty-third cross-interrogatory he saith: There is no 
doubt but that if fatty bodies were decomposed into fat acids and 
glycerine by the action of water at a high temperature, and under 
a strong pressure alone, one would economize the lime and _ part of 
the sulphuric acid employed by Mr. de Milly. It was this which 
Mr. Tilghman wished to do, and which he had engaged to do. The 
Messrs. Tilghman, to whom one cannot deny considerable science 
and a great deal of skill in operations in this branch of industry, 
were unable to succeed. It is, as I have already said, a difficult 
problem to solve. 

To the twenty-fourth cross-interrogatory he saith: I may dispense 
with a reply to this question, as it 1s contained entirely. in my an- 
45—883 
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ewer to the eleventh and twelfth interragatorios, to which | 
oe refer, As to the decision of the court, I resp oct it, not boing 
called tepte Cae RETO Were ath the case. 
ADT have sud, and TP repeat, that nothwithstanding the hinge 
number of experiments made in our factory by the brothers Tilgh- 
man in their apparatus, as well as in’ three apparatus which they 
catised to be successively constructed at our cost, the Messrs, ilgh- 
man were never able to produce fat acids and glycerine, and the = 
best proof to be given is that the two contracts in writing made be- 
tween my society and these gentlemen were annulled after a useless - 


expenditure of forty thousand franes, at loast, 

. Inv said answers FE have no other intention than that of sav: 
ing apd proving that the Messrs. Nlghman, at two difforent-trials, 
wore unable to prove the value of their process, As to what ts prac 
toad in the fretorios of Mr. de Milly, *Delaerotay, San and all 
others, Lhave nothing to sav, having ne relation with these manu 
fuctunors, and Knowing nothing etther of the processes they follow 
or the apparatus they use 

C. Onee for all) my answer can only expros what ther su = 
Phey state material frets and results, such as the personal opinion, 
were tt even af the yreantost chemist of the screntifie world, could not 
dlostnoy, 
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J RUDI, Ls? decembre Soo), 
[Timbre imperial, 150.) R. Stel 


Napoleon, par le gréece de Dieu et la volonte nationale, empereur des 
Frangais, a tous presents d’évenir, salut, 


Le tribunal de commerce du depart’ment de la Seine, s¢ant a Paris, 
a rendu le jugement dont la teneur suit. 


Le jeudi, premier decembre, mil huit cent cinquante neuf. Entre: 
Premierement, les sicurs Moinier et Compagnir, fabricants de bou- 
gies steariques demeurant a la Villettee, prés Paris, rue de Marseille, 
numeros onze, treize et quinze. Deuxirmement, les sieurs Charles 
Leroy et Durand, aussi Sieslonnte de bougies steariq ues, demeurant 
Ala Maison Blanche, pres Paris, route de Fontainebleau, numero 
quinze, pour lesquels domicle est clu ad Paris, rue de la Grange Bate- 
here, numero seize, en Petude de maitre Jametel, avocat ALTO, 

Domandeour et comparant par le dit maitre Jametel, Fun des agrees 
par le tribunal avant charge suivant pouvoirs sous signature priver, 
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onrogistres «¢ Tris, le sola? novembre dernier, pour le receveur, quia 
peren deur franes et trente centimes pour chacun, dune part: et le 
sour ‘Tilghman, Richard Albert, negockunt, demeurant a Philadel- 
phia, Rtats Unis a Amerique, assigne au domicile par lai express 
mont clu chee le sieur Fontaine Moreau, rae Gaillon, numero cing, 
deftendeur defeallant, autre part. 


OS Point de Fait. 


Suivant exploit du ministére de Maricat (Charles), huissier pres le 
tribunal civil de premiere instance du département de la Seine, 
seanta Paris, vy demeurant, boulevart de Selicceenh, numero quar 
antes’ x, les demandeurs ont fait donner assignation au defendeur 
A comparaitre le jeudi prochain, dix-sept novembre, a Taudience et 
parmdevant le tribunal, pour: 

Attend que, par conventions verbales en date du treize septem- 
bro mil huitecent cinquante huit, le sieur de Fontaine Moreau, stipa- 
lant perur le COUT MO du sieur Tilghman, avant declan que oo dernier 
ehut pooprictaine de brevets dinvention et de perfectionnement pour 
divers procedes dans le traitement aes corps gras et huileax,et prin. 
ciploment applicables a la fabrication du saven, des chandelles, des 
bogies ot de la ghieerine, et avait okie Dusage des dits brevets aux 
domandeurs movennant une redevance annvelle, qui avait ae con- 
venue entre los parties ; 

Attonda que — wil s etait agi de domontrer, par Pexecuhon, 
Punhiteé et la malite - ~sS procdos | de justifier les msultats pur 
Int anmonea’s dans les dits brevets, les experiences hates avatent 
prouve quid etait impossible dobtenir les dits resultats, que ce hut 
avait ete reconnu par le sieur Tilghman lai-meéme, et avait été par 
les demandeurs porte ¢ la connaissance des sieur de Fontaine Moreau, 
son taindataire, quainsi la chose promise ne pouvait pas étre livree. 

Quil y avait hea dans les circonstances de prononcer la nullite 
des conventions verbales intervenues entre les parties. 

(Ju’en outre, les expériences faites par le sieur Tilghman dans les 
usines des demandeurs lui avaient occasionné des dépenses impor- 
tantes, dont ils avaient le droit de se faire indemniser par le dit sieur 
Tilghman, et gen le montant des dites dépenses pouvait étre equita- 
blement évalué a la somme de vingt cing mille franes. 

[Timbre imperial, 1.50. | : 


Par ces motifs et autres ¢ suppleir— 
[Timbre imperial.) 

Voir prononcer la nullité des conventions verbales intervenues 
entre les parties A la date du trieze septembre mil huit cent cinquante 
huit; voir dire, in conséjuence, pud les parties seraient remises au 
meme et semblable état qu’avant les dites conventions ; 

Sentendu le sieur Tilghman — condamner par toutes les voies de 
droit, et méme par corps, i payer solidairement aux demandeurs la 
sonmme de vingt cing mille franes, pour les indemniser des depenses 
uw cCUN Oecusionees, 

Voir ordonner lexecution provisvire, nonobstant appel, et sans 
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qwil soit besoin par le demandeur de donner caution, et s’entendre 
en outre le dit defendeur — condamner aux dépens. 

A Vappel de la causes lettre demandesur insert’e au rele, a Paudi- 
ence du dix sept novembre dernier, Maitre Jametel, au nom des de- 
mandeurs, en a produit les conclusions 

Et le defendeur n’avant par comparu,en personne pour lui, quoique 
appelé en la forme ordinaire, Maitre Jametel, au nom des deman- 
deurs, a requis defaut, et pour le protit Padjudication de leurs con- 
clusions. 

Par jugement, en date du dit jour, dix sept novembre dernier, 
CHPEGIstre id Paris, le sept décembre suivant, par le receveur qui a 
percu trois francs et trente centimes, le cians atente la non-com- 

parution du defendeur, ni de personne pour lui,a donné contre 
344° lui aux demandeurs ce requérant defaut pour le profit: étre 
adjugé A quinzaine et a réservé les depens. 

En conséquence, la cause, venant en ordre utile a Paudience de ce 
jour, a été de nouveau appelée. 

Maitre Jamatel, au nom des demandeurs, a reproduit les conclu- 
sions de sa demande dont il a requis adjudication, declarant toute- 
fois reduiré quant a présent ses conclusions, afin d’indemnité ¢ la 
somme de deux mille franes, faisant toutes reserves pour le surplus. 

Et le défendeur n’ayant pas encore comparu, ni personne pour lui, 
quoique appelé en la forme ordinaire, Maitre Jamatel, au nom des 
demandeurs, @ requis l’adjudication du profit du défaut precédem- 
ment prononcé contre le defendeur, en consequence le benefice de 
leurs conclusions. 

Oui Maitre Jametel pour les dits demandeurs en leurs conclusions, 
et vu- les exploit- de demande et jugement sus-dat¢és— 


Point de Droit. 


Premierement. La demande, non-plus que la qualité donnée par 
Vexploit sus-daté n’etant contestées par le défendeur, qui ne com- 
parait pas, la condamnation requise doit-elle étre prononcee ? 

Deuxifmement. Y a-t-il lien d la contrainte par corps ? 

Troisiémement. Que doit-il etre statué 4 l’egard des depens. 

Quatriémement. L’exécution provisoire requise en cas d’appel doit- 
elle etre ordonneée sans caution ? 

Apres en avoir délibére conformément ¢ la loi : 

Attendu que le defendeur ne comparait pas, ni personne pour lui: 

Le tribunal adjuge aux demandeurs, ce requirant le protit du dé- 
faut précédement prononcé contre les ich, en consequence, 
considerant que les conclusions de le demande reduites par les de- 
mandeurs ne sont pas contestées, qu’elles ont éte vérifies, qu’elles 
paraissent justes, par ces motifs: Jugeant en premier resort, déclare 
nulles les conventions dont s’ayit, et condamne le defendeur par 
toutes les voies de droit et méme par corps, conformement aux lois 
des dix-sept avril mil huit cent trente-deux, et treize decembre mil 
huit cent quirante huit, a paver aux demandeurs deux mille frances, 
—-> ont déclaré reduire, quant A présent, lear demande en in- 
demmnite ; 
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Et condamne en outre le defendeur aux dépens méme au cout de 
l’enregistrement du present jugement, les depenses fait-s Jusqu’a ce 
jour taxes et liquidés en marge de la minute du présent jugement. 

Ordonne que le présent judgement sera exécuté sous sa forme et 
teneur, et, en cas d'appel par provision, pour le principal seulement 
en donnant par les demandeurs caution, en justifiant de solvabilité 
suflisante. 

Conformement a larticle quatre cent trente-neuf du code de Pro- 
cedure civile, a que sa signification, aux termes de [article quatre 
cent trente-cing, ct le commandement, aux termes de l'article sept 
cent quatre-vingt du méme code, se feront par un seul du méme 
acte, et A cet effet commet d’oftice Metat, huissier audiencier. 

Ainsi jugé, en audience publique, par le tribunal ou siegeaient 
Monsieur Berthier tils, chevalier de la Legion d’Honneur, juge, pre- 
sidant audience, et Messieurs Roulhae, juge, et Charles de Mour- 
gues, jJuge suppl¢ant en presence de Monsieur Durand, chevalier de 
la Legion d’Honneur, juge suppléant. 

A Paris, les jour, mois et an que dessus. En foi de quoi le pré- 
sent jugement a été signé par Monsieur le juge presidant l’audience, 

et par le greffier, tenant la plume. 
345 Sur la minute est ecrit: Enrégistré i Paris le dix-neuf de- 
cembre mil huit cent cinquante neuf, folio cent soixante 
quinze, case trois. Recu quarante-neuf francs cinquante centimes, 
dixifm compris. Signé, Chamont. 
Collationne: Raye six mots nuls. 
Pour expedition sous forme, execution délivrée au sieur Gilbert. 
[Tribunal de Commerce de Paris. (Seine.) Sayi.] 


(Signe) GLANDAZ. 


Vu pour legislation de la signature de Monsieur Albert Sigismond 
Glandaz, greftier apposée ci-contre. 

Le president du tribunal de commerce de la Seine, chevalier de 
ordre de la Legion d’Honneur. 


Paris, le 26me mars 1867. ’ 
[ President de Tribunal de Commerce de Paris. (Seine.)] 
(Signé) A. LOUVET. 


Vu pour legislation de la signature de M. Louvet, apposée d’autre 
part. 
Paris, le 2me avril 1867. 
Par delegation du garde des sceaux, ministre de la justice et des 
cultes. 
L. S., Chef de bureau, 
[Garde des Sceaux, Ministre de la Justice et des Cultesscean. | 


CUREYRAS. 


Le ministre des affaires etrangerés certifié véritable la signature de 
Mr. Curevras. 
Paris, le 2me avril 1867. 
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Par autorisation du ministre, pour le sous-directeur, chef de la- 
chancellerie. 
{ Ministre des Affaires Estrangeres. ] 
DUBOIS. 
Ciratis. 
Seal and signature of foreign office, duly legalized, at this con- 


sulate. 
Paris, the dth day of April, 1867. No. 4554. Ree’d $2.00. 


| United States Consulate, Paris. 


Kk. FL RANDOLPH, 
U.S. Deputy Consul. 


. . . . . . . . . ’ 
At the execution of a commission for examination of witnesses 


wherein Richard A. Tilghman is complainant and Roland G. Mitch- 
ell defendant, this paper- writing was produced and shown to J. B. 
Moinier, and by him deposed unto at the time of his examination 
before— 


JNO. G. NICOLAY, 
1” SN. Consul and Commissioner. 


MOINTER. 
ohh ( Translation.) 
l. } 


Tuurspay, December 1, 1859. 
{ Lriperial sLietnep, 1 
Napoleon, by the grace of God and the national will, Emperor of the 
French, to all whom these presents should come, Greeting : 
[ Linperial starmmp. | 
The tribunal of commerce of the department of the Seine, sitting 
in Paris, has rendered the judgment of which the following is a 
COpy: 
On Thursday, December 1, 155%. bxetween— 
Messrs. Moinier & Co., ianufacturers of stearic wax candles, 
residing at La Villette, near Paris, Marseilles street, Nos. 11, 18, and 
15. 


2d. Messrs. Charles Leroy & Durand, aiso manufacturers of stearic 


wax candles, residing at La Maison Blanche ar Paris, Fontaine- 
bleau street, No. 15, ‘for whom domicile ls chosen in » Paris “rue la 
CG ‘ange Bateliere,” No. 16. in the office of My Jams |. barrister r, ap- 
pointed. 

Plaintiffs appearing by mn Mr Jatmeve! one of those appointed 
by the tribunal, having cl: armge ii aco! noe will a power of attorney 
under private signature, recorded iat Paris on the 16th of November 
last, by the receiver, who collected 2 frames and 50 centimes for each, 
of the one part, and Mr. Tilghman (Richard Albert), merchant. re- 
siding in Philadelphia, United States of Anierica, served at the domi- 


cile by himself expressly closen, at tie residence of Mo Fontaine 
Moreau, rue Gaillon, No. 5, defendan default, of the other part. 
[Imperial stamp, 150.] 
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Facts. 

[Imperial stamp. } 

According to summons of Marecat (Charles), bailiff (“ huissier ”) 
of civil tribunal, of first instance, of the department of the Seine, sit- 
ting in Paris, and residing “ Boulevart de Sebastopol, No. 46.” 

The plaintiff summoned the defendant to appear on Thursday 
next, 17th November, at the court-room, and before the tribunal, in 
order that— 

Whereas, by verbal agreements, in date of the 13th of September, 
1858, Mr. Fontaine Moreau, acting for aud in behalf and for the ac- 
count of Mr. Tilghman, declared that this latter was the owner of 
»atents of invention and improvement for various processes for the 
working of grease and oily substances, chiefly applicable to the manu- 
facture of soap, candles, tapers, and glycerine, and ceded the use of 
the said patents to the plaintiffs in consideration of an annual pay- 
ment agreed upon between the parties; and 

Whereas, when it was attempted to demonstrate by experiments 
the existence and usefulness of said processes, and to carry out his 
representatiéns in that regard, the experiments made had proved 
that it was impossible to obtain the promised results; that this fact 

had been admitted by Mr. Tilghman himself, and had been 
347 bv the plaintiffs brought to the knowledge of Mr. Fontaine 

Moreau, his agent, that consequently the intended object could 
not be fulfilled. | 

That it was proper under the circumstances to annul the verbal 
agreements entered into by the parties; that, moreover, the experi- 
ments made by Mr. Tilghman in the factories of the plaintiffs had 
caused them to incur considerable expenses, which they were enti- 
tled to be repaid by the said Mr. Tilghman, and that the amount 
of said expenses might be equitably adjusted at the sum of 25,000 
franes. 

For those and additional reasons— 

The verbal agreements entered into between the parties at the 
date of the 13th of September, 1858, should be decreed to be null 
and void, and that the parties should be placed in the same position 
as before the making of said agreements; and 

That Mr. Tilghman should be condemned by ail legal means, and 
even by bodily restraint, to pay individually to the plaintiffs the 
sum of 25,000 franes to indemnify them for expenses by them in- 
curred, and the provisional execution order, notwithstanding appeal, 
and without requiring security on the part of the plaintiffs; and, 
moreover, that the said defendant should be condemned to pay ex- 
penses. 

Upon the call of this case, placed on the calendar for the 17th 
November last, Master Jenaatel, appearing for the plaintiffs, made 
his requests, and the defendant not appearing, nor any person on 
his behalf, although duly called, Mr. Jametel, in the name of the 
plaintiffs, demanded judgment by default in their favor, in accord- 
ance with his requests. 

By judgment, in date of the said day, 17th November last, recorded 
at Paris, on the 7th December following, by the receiver, who has 
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collected three francs thirty centimes, the tribunal, by reason of the 
non-appearance of the defendant, or of anybody in his behalf, or- 
dered default against him in favor of the plaintiffs, to be adjudged 
in a fortnight, and with reserve of expenses. 

And the said cause having accordingly been duly called, Mr. 
Jametel, in the name of the plaintiffs, again demanded judgment 
for the plaintiffs’ claim, having reduced his claim for damages, for 
the present, to the sum of two thousand franes, reserving all rights 
for the surplus, and the defendant again not having appeared, nor 
any person for him, although duly called, Mr. Jametel, in the name 
of the plaintiffs, demanded judgment in accordance with the default 
previously pronounced against the defendant in consequence for the 
amount claimed. 

Now, after hearing Mr. Jametel, for the plaintiffs, and considering 
the claim and the judgment above dated, do find as 


Matter of law: 


Ist. Nobody appearing in obedience to the summons above men- 
tioned, and the claim not being contested by the defendant, who 
does not appear, should the judgment demanded be granted ? 

Yd. Is there good cause for bodily constraint? 

Sd. What must be determined with regard to the expenses? 

ith. In ease of appeal, should the provisional execution required 
be ordered without security ? 

After having deliberated according to law : 

Whereas the defendant does not appear in person or by attorney, 
the tribunal, at the request of plaintiffs, orders judgment in their 
favor, in pursuance of the default previously pronounced against 

the defendant: 
348 Now, therefore, considering that no opposition is made to 

the claims of the plaintiffs, and that the same have been sat- 
isfactorily proven ; for these reasons, rendering judgment in the first 
instanee, declares null and void the agreements in question and 
condems the defendant by all legal means, and even by bodily con- 
straint, according to the laws of April 17, 1852, and December 13, 
1548, to pay to the plaintiffs 2,000) franes, to which sum they have 
for the present declared their claim for indemnity to be reduced. 

And, morcover, renders judgment against the defendant for costs, 
including the fee for recording the present judgment, the expenses 
incurred to this date, taxed and liquidated in margin of the original 
of the present judgment. 

Orders that the present judgment shall be executed according to 
its form and tenor, and, in case of appeal, by provision for the prin- 
cipal only, upon the plaintitfS giving good security in conformity 
with article 459 of the Code of Civil Procedure, and that notice be 
given according to the terms of the article 435, and order according 
to the terms of article 7SO of the same eode, shall be made at one 
and the same time, and to this effect we appoint as officer Metat 
“ huissier.” 

Thus adjudged inopen court by the tribunal, Mr. Berthier, knight 
of the Legion of Ilonor, presiding judge, and Messrs. Roulhae and 
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Charles de Mourgues, associate justices. In presence of Mr. Durand, 
knight of the Legion of Honor, acting judge, at Paris, on the day, 
month, and year above mentioned. 

In testimony whereof the present judgment has been signed by 
the presiding Judge, and the clerk holding the pen. 

On the original is written: “ Recorded in Paris on the 19th day 
of December, 1859; fo. 175, case 3. Received 49 francs 50 centimes, 
tenth included.” 


(Signed) CHAUMONT. 


Compared. Six words stricken out. A copy delivered to Messrs. 
Gilbert. 
[Tribune of Commerce of Paris. (Seal.)] 
(Paid.) 
(Signed) GLANDAZ. 


Examined for authentication of the above signature of Mr. Al- 


bert Sigismond. 
GLANDAZ, Clerk. 


The presiding judge of the tribunal of commerce of the Seine, 
knight of the Legion of Honor. 
Paris, March 26, 1867. 
[ Presiding Judge of the Tribunal of Commerce of Paris. Seal. ] 


(Signed) A. LOUVET. 


Examined for legalization of the above signature of M. Lovet. 
Paris, April 2, 1867. 
By delegation of the keeper of the seals, minister of justice and 
of worship, the chief of the bureau. 
[Seal. Keeper of the Seals, Minister of Justice and of Worship. ]} 


(Signed) CUREYRAS. 


The minister of foreign office certifies correct the signatures of 
Mr. Cureyras. 
Paris, April 2, 1867. 
By authorization of the minister. For the sub-director, chief of the 
chancellor’s office. 
[Seal of Foreign Office. ] 
(No charge.) 


(Signed) DUBISO. 
JAD PARIs. 


Copies de lettres addressées par Mr. Moinier, gérant de la Societieé 
Générale de Stéarinerie, i Mr. de Fontaine Moreau, representant 
de Mr. Richard Albert Tilghman, au sujet des expériences faites 
du procedé de Mr. Tilghman pour l’extraction des acides gras, par 
suite du traité fait le 15 7bre, 1558. 


lere lettre. M. Moinier A. M. de Fontaine Moreau. 


LA Vitvetre, 18 avril 1859. 


Nous avons recu votre honoré du 15 courant. Nous savons en 
46—S8S83 


oo RICHARD A. TILGUMAN VS. WILLIAM PROCTOR ET AL. AND 


effet que M. Tilghman est indispose, et nous fe regrettons double- 
ment puisque erla impose un arret foreé ¢ ses travaux, 7 

Mais nous ne neus expliquons pas ce que Vous hous dites des re- 
sultats satisfaisant’ obtenus par Mr. Tilghman. Nous lui avons 
remis tout ce quail a désire, et en dernier lieu Vhuile de palme qu'il 
ademandée. Mais Mr. Titghman ne nous a pas appeles encore a 
coustater aucun travail de son apparenl wt consequenrent il ne nous 
a pas 6té possible de constater aucun résultat. 

Nous espérons que lo’sque Mr. Tilghman sera rétabli, il nous 
mettra ¢ meéme de nous rendre compte de la marche et des résultats 
de son syst¢me. Nous ne pour’ons jusque la nous prononeer sur le 
succés dont vous nous entretenez et nous tenous a faire nos reserves 
Jusqu apres notre edification complete, 

Recevez, ete., 


(Signe) MOINIER & CLE. 
2 lettre. 


LA Vintterre, 1) juin 185%. 
Monsicar De Fontaine Moreau : 

En votre qualite de mandataire de Mr. Tilghman (Richard Albert) 
nous venons nous donner avis quapres les expericnces trés coutenses 
plusieurs fois répetces par Mr. ‘Tilghman, Jeune, lui-méme, nous 
navons obtenu aucun des resultats annoneés par les termes du 
brevet et additions formant Vobjet de notre traite du 15 7bre, 185s. 

En eflet, les produits fabriques par Mr. Tilghman, et dans les ap- 
pareils établis par son fvere ne sont pas de acides gras. De plus, a 
une demande formelle de taire des experiences pour la fabrications des 
savons, Mr. Tilghman nous a repondu que, dapres les essais faits 3 
Londres, ce procede notirait aucun avantage. 

en cons Wuenec, hous .renons Vous declarer, moonsieur, que hous 
cessons, a partir de ce jour, toute experience nouvelle, et que nous 
considerons comme nuls les brevet et additions precites, ce qui em- 
porte de droit la nullite des conventions du 18 7Tbre, 1858, sons toutes 
reserves pour les depenses que nous ont oceasionneérs les essais in- 
fructeux. 

Agreez, monsieur, ete., 
(Signe) MOINIER & CLE. et 
CHARLES LEROY DURANE. 


pe le ttire ‘ 


La Vitnerre, 18 juin 1859. 

Monsieur de Fontaine Moreau: 
Nous avons recu hier la lettre que vouz nous avez faite Vhonneur 
de nous ¢éerire a la date uu lo courant, comme representant de Mr. 
Tilghman (Richard Albert),en réponse Ala notre du 11 courant. 
300) Vouz avez mal interprété le sens de notre lettre: ce n’est 
pas une simple résillation que nous vous avons. notifice. 
Nous vous avons explique que les brevets qui formaient las case de 
notre contrat avee M. Tilghman, nayant pas don’ée les resultats an- 
nouneés par les dits brevets, nous consisderions notre contrat comme 
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nul, ce qui nous degageait des obligations qu'il nous imposait, méme 
‘dans le cas de résiliation. De plus, nous avons fait nous reserves 
pour les dépenses que hous a vecasionnees & tort M. Tilghman, en 
nous faisant experimenter des proecdés brevetés qui ne produisent 
pas les resultats quils annonecent. En un mot, par lannu lations 
de notre contrat, nous n’avons aucune somme ¢ payer d Mr. Tiigh- 
man, et nous aurons au contraire / nous entendre pour le régement 
des dépenses ci-dessus mentionces. 
Neuillez, ete., 
(Signe) MOINIER & CIE. 


le le ttre. 


LA Vitverre, 10 Thre 1860. 
A Monsieur de Fontaine Moreau : 

Nous avons bien recu la lettre que vous nous aviz fait Vhonneur 
de nous ecrire, ¢ la date du 2 courant, et nous en avons donné com- 
munication ¢@ MM. Charles Leroy & Durand, et nous renons, en leurs 
noms aussi bien qu’au notre, vous déclarer que nous acceptons lar- 
bitrage que yous nous proposez au sujet de Vatfaire Tilghman. 

Veuillez prendre note, monsicur, que nous avons choisi pour notre 
arbitre Mr. Bareswill. Des que vous nous avez fait connaitre le 
votre, hous prierons ces messieurs de se constituer en tribunal arbitral. 

Recevez nos salutations empressées, 


(Signe) MOINIER « CIE. 


Certitié véritable les copies des quatre lettres, qui precedent en 
tout conformes aux copies tirces au moyen de la presce autograph- 
ique, sur les originaux des ces lettres dans les registres de copies de 
lettres de la Societ¢ Generale de Stéarinerie, (Moiner & Cie.,) au- 
jourd hui representé- par la Societé Parisienne de Stearinerie, societé 
‘ responsa bilite limites, capital 1440,000 franes. 

* Paris, ce vingt-quartre mas mil huit cent soixante-sept. 

Le sferctaire au conseil de Vadm. de la societe, 

BOUQUEROT. 


[Societe Purisienne de Stearinerie } 


At the exeeution of a commission for the examination of winesses, 
wherein Richard A. Tilghman and Roland G. Mitchell are opponents, 
this paper-writing was produced and shown to J. B. Monier, and by 
him deposed unto at the time of his examination before— 

JNO. G. NICOLAY, 
U. S. Consul and Com. 

MOINIER. 

CONSULATE OF THE UNITED STATES OF AMERICA, 
Panis, FRANCE. 

Be it known that, on the fourth day of April, 1867, before the 
undersigned, consul of the United States of America, at Paris, in 
the Empire of France, personally appeared Jules Bouquerot, known 

to me to be the person named in and who executed the 
Sol annexed instrument, and acknowledged the execution thereof 
for the uses and purposes therein mentioned. 
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In testimony whereof I have hereunto set my hand and official 
seal the day and year above written. 
[L. s.] 4580. JNO. G. NICOLAY, 
U. S. Consul. 


$2.00. 


Copy of letters addressed by Mr. Moinier, agent of the General 
Society of Stearinery,to Mr. Fontaine Moreau, agent for Mr. Rich- 
ard Albert Tilghman, in reference to experiments made of the 
patent of Mr. Tilghman, for the extraction of oily acids, according 
to an agreement made on the 15th September, 1858. 


lst Letter. Mr. Moinier to Mr. Fontaine Moreau. 


LA ViILLetre, April 18, 1868. 

We received your favor of the 15th inst. We are aware that Mr. 
Tilghman is indisposed, and we doubly regret it, for it occasions a 
forced suspension of his labors. 

But we cannot understand what you tell us about the satisfactory 
results obtained by Mr. Tilghman. We have delivered to him every- 
thing he has desired, and, very recently, the palin oil which he asked. 
But Mr. Tilghman has not vet called us to be present at any experi- 
ence of his apparatus, and, consequently, it has not been possible for 
us to state any result. 

We hope that when Mr. Tilghman shall have recovered he will 
enable us to judge by ourselves of the progress and of the results of 
his system. We cannot until then give our opinion on the results 
of which you _ and we would rather be op our guard until after 
we shall have been fully satisfied. 

Accept, Xc., 

(Signed) MONIER & CO. 


2d Letter. 


La Vittetre, June 18, 1859. 
Mons. de Fontaine Moreau : 

As agent for Monsieur Tilghman (Richard Albert), we wish to in- 
form you that, after the very costly experiments often repeated by 
Mr. Tilghman, Jr., himself, we have obtained none of the results an- 
nounced by the terms of the patent and additions forming the object 
of our contract of the 13th of September, 1858. 

In truth, the articles manufactured by Mr. Tilghman, and by the 
apparatus established by his brother, are not oily acids. Moreover 
upon the formal request to make experiments for the manufacture 
of soaps, Mr. Tilghman has replied to us that, from the attempts or 
trials made in London, this method of proceeding offered no advan- 
tage. 

Consequently, we declare, sir, that we abandon, from this day, all 
new experiments, and that we consider as null the patents and addi- 
tions above mentioned, which, consequently, ovat the agreement 
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of September 17, 1858, with all reserves, however, as to the expenses 
incurred by us in the fruitless experiments. 
Accept, sir, the assurance of, &c., 


(Signed) MONIER & CO. AND 
CHARLES LEROY DURAND. 
302 , 3d Letter. 


La VILLETTE, June 19, 1859. 
Mons. de Fontaine Moreau : 

We received yesterday the letter you wrote to us dated the 15th 
inst., as agent for Mr. Tilghman (Richard Albert), in reply to ours 
of the 11th inst. You have, sir, wrongly interpreted the sense of 
our letter. It is not a mere cancellation of which we have notified 
vou. We have explained to you that the patents which formed the 
basis of our contract with Mr. Tilghman not having given the re- 
sults announced by said patents we consider our contract as null, 
and this made us free from the obligations which it imposed upon 
us, even in case of cancellation. Moreover, we have made certain 
reserves in view of the expenses wrongfully incurred by us in 
making experiments on Mr. Tilghman’s patents, which do hot pro- 
duce the results that they announced. In a word, by the cancella- 
tion of our contract, we have nothing to pay to Mr. Tilghman, and, 
on the contrary, we will be obliged to settle together the expenses 
above mentioned. 

Yours, very truly, 
(Signed) MOINIER & CO. 
Ath Letter. ; 
La Vittetre, September 10, 1859. 


To Mr. Fontaine Moreau : 

We acknowledge the receipt of the letter you wrote us dated the 
2d inst. We have communicated its contents to Mr. Charles Leroy 
& Durand, and we, in their name, as well as in our own, declare to 
you that we accept the arbitration that you propose to us as regards 
the Tilghman affair. : 

Be kind enough to note, sir, that we have chosen for our arbiter 
Mr. Bareswill. As soon as you will have notified us of yours, we 
will request those gentlemen to form themselves into an arbitration 
committee. 


Yours truly, 
(Signed) MONIER & CO. 


Certified true the copies of the four letters preceding as conform- 
ing in everything to the copies drawn by means of an autographic 
press from the originals of those letters in the registers of copies of 
letters of the General Society of Stearinery (Monier & Co.), to-day 
represented by the Parisian Society of Stearinery—a_ society with 
limited responsibilitv—capital, 1,440,000 francs. 

Paris, March 24, 1867. 

[| Parisian Society of Stearinery. Seal. ] 
The Secretary of the board of directors of the society. 


(Signed) BOUQ-EROT. 
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Entre les soussignes, Mr. Pierre Armand de Fontaine Moreau, 
propri¢taire demeurant @ Paris, rue de Gaillon, No. 5, agissant au 
nom et comme mandataire de Mr. Richard Albert Tilghman, chem- 
iste, domicilié ¢ Philadelphie (Etats-Unis d’Amerique), résidant en 
ce moment a Liverpool (Angleterre), suivant le pouvoir essentielle- 
ment spécial que celui-el lui 7 donné sous sa signature privee en date 

du 10 septembre, préfsent mois, d’une part; M. Moinier, Cie., 
353 fabricants de bougies steariques, demeurant et ayant leur sifge 

id La Villette, pr’s Paris, rue de Marseilles, Nos. 11, 13, et 1; 
MM. Charles Leroy & Durand, assui fabricants de bougies stéariques, 
demeurant A la Maison Blanche, prés Paris, route de Fontainebleau, 
No. 15, tous d’autre part. 

Ha été exposé, convenu et arreté ce qui suit: 

Mr. Vilghman est titulaire et proprictaire— 

le. D’une brevet Vinvention pour procédés dans le traitement des 
corps gras et huileux et principalement applicables a la fabrication 
du Suvon, dles chandelles, les hougies ct dle la glycerine, ‘ lui délivrié 
le 22 mars IS54, sous le No. O12, pour toute l’étendue de empire 
frangais, pour und période de temps a courir jusqu’au ) janvier 1568, 
époque A laquelle devra expirer la patente anglaise prise par Mr. 
Tilghman et pour les mémes objets. 

Ze. Des perfectionnements a la dite invention et qui sont décrits 
dans les certificats Waddition qui lui ont été accordés le 10 juillet 
1854 et le 25 fevrier 1855. 

Mr. de Fontaine Moreau, en sa qualité de répresentant de Mr. 
Tilghman, ayant proposé a MM. Moinier & Cie. et 4 MM. Charles 
Leroy & Durand, de leur céder le brevet d’invention et les deux cer- 
tificats (additions dont il s’agit, se que — derniers ont accepte. 

I] a ete arrété entre les parties les conditions suivantes : 

Article 1. Mr. de Fontaine Moreau, en sa qualité de mandataire 
special de Mr. Tilghman, efde et transporte, sous toutes les garanties 
de droit, & Mr. Moinier & Cie. et d MM. Charles Leroy & Durand, 
conjointement, qui acceptent la jouissance avee le droit de les ex- 
ploiter comme sjils étaient proprictaires, du brevet d’inventions et 
des deux certificats daddition, ddlivres i M. Tilghman, et dont s’agit, 
et ce dans toute Pétendue des droits conféres au dit M. Tilghman a 
partir du ler septembre, de la présente année, jusqu’a Pexpiration 
du Lenips pour lequel ils ont Gté acecordés et délivres. 

Il est entendue entre les parties (ule dans le eas au des change- 
ments dans la législation sur les brevets d’inventions aceorderaicnt 
une duree plus longue au brevet et aux certificats d’addition, dont 
s'git les conditions du present traité, s'appliqueraient a cette prolon- 
gation du previleg? accorde a Mr. Tilghman. 

Article 2. Les ecessionnaires auront droit ¢ tous les perfectionne- 
ments, ¢ toutes les additions que Mr. Tilghman pourrait apporter 
(cases au en derivant) au principe dre procédés et des appareils 
décrits dans les dits brevet et certificats daddition. Mr. Tilghman 
devra les en faire jourr et profiter gratutement, ec ce, sans argumen- 
tation de la redevance convenue, ni sans aucune indemnité supplé- 
mentaire, 

Article 3. Les cessionnaires auront également le droit de coneéder 
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des sous-licences @ qui leon leur semblera et quand ils jugeront con- 
venable de le faire, en se renfermant toutefois dans les conditions 
du présent traite et de manieré 4 ne point porter atteinte aux droits 
de propriéte reservés ¢ Mr. Tilghman, et ¢son profit. 

Il est bien entendu que MM. Moinier & Cie. et MM. Charles Leroy 
& Durand, cessionnaires, dem’urent conjointement solidaires envers 
Mr. Tilghman des sommes qui pourraient étre dues par lec sous- 
liceneés, pour raison du droit d’exploitation qui leur aurait été ac- 
corde. 

Article de. Pour prix de la présente cession, M. Moinier & Cie. et 
M. Charles Leroy & Durand, conjointement, s'‘engagent a payer @ Mr. 
Tilghman une redevance annuelle fixee, 4 forfait, dla somme de 
cing mille francs, qu’elleque soit la quantité de corps gras et huileux 
traités par les dits procedés, pourvu, tutefois, que cette quantité 
n’excede pas deux millions cing cent mille kilog* dans le cours 

d’une année. 
354 Pour toutes les quantit¢és qui excéderaient celle de deux 

millions cing cents mille kilogrammes, et qui seraient traitées 
par les dits procédés, il sera paye au dit Mr. Tilghman, par les ces- 
sionaires ou par les sous-licencies, une autre redevance de cing franes 
par chaque quantité se mille killogrammes. Ces deux redevances 
seront payées par les cessionnaires, directement, par moitié, les pre- 
miers mars et premiere septembre de chaque année. Par excep- 
tion, la premiere année ne donnera lieu qu’au paiément de deux 
milie cing cent franes, et qui sera fait le ler septembre 1859. 

Article 5e. Pour faciliter la vérification des quantites de corps 
gras et huileux que auront été traité- par les cessionnaires, ces ,der- 
niérs tiendront un registre spécial et régulier, et sur lequel sera 
portée, chaque jour, la quantité exacte des corps gras et huileux ; et 
c'est d’aprés ce régistre que sera diterminée et fixee la somme a 
laquelle M. Tilghman aura droit a lecheanee de chaque semestre, 
pour la redevance proportionelle et cele eventuelle de cing francs 
pour chaque mille Lbneeneunet traites en excedant des deux mill- 
jons cing cents mille kilogrammes, pour raison desquels une rédé- 
vance fixe et invariable de cinq mille franes par an vient d’etré 
stipulée. Les cession’aires s’obligent a exiger fn tenue d’un sem- 
blable registre de tous ceux auxquels ils auraient consenté des sous- 
licences, le tout afin quill ne pdisse y avoir aucune erreur n’omission 
au prejudice de M. Tilghman. M. Tilghman aura toujours et en 
tout temps le droit de véreifier ce registre par lui ou son fondé de 
pouvoirs, A la condition toute fois d’en donner avis aux cession-aire- 
quinze jours a l’avance par une lettre-missive. 

Article Ge. Les cession-aires auront toujours le droit de convertir 
les présentes conventions en une cession ferme et définitive des dits 
brevet et certificats d’addition, sous les mémes charges et conditions 
et moyennant les mémes redevances que celles ci-dessus stipules, a 
moins quils ne preferent les résilier purement et simplement; dans 
ce dernier cas, ils devront en prevenir Mr. Tilghman, ou son fondé 
de pouvoirs, six mois a l’avance, pour que M. Tilghman, ait le 
droit d’eviger les redevances pour tout le temps qui excederait le dit 
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délas de six mois, c’est-a-dire le delai du Tre septembre TS58 au Tre 
mars 1soo. 

Article Te. Dans le cas ou les cessionnaires demanderaient la 
cession ferme et definitive des brevet et certiticats daddition, le 
transfert leur en serait: fait A leur premier? requisition et 2 leurs 
frais par un acte authentique, dans lequel serent compris, entrr 
autres, les POUVOIES NOCUSSATDOS prour faire toutes mentions regulierdés 
el legates au ministere du commerce. Nonabstant ce transfert, les 
cessionnaires auront toujours, et pe ndant toute la durie debrevet et 
certificats d’addition, ledroit den demander le résilation, en pre- 
venant Mr. Tilghman, ou son fondé de pouvoirs, six mois a Pavance, 
et contraindre clui-ci den acecepter la retrocession a ses frais; par 
suite de quoi, les parties rentreraient dans la plenitude de leurs 
droits primitifs, mais sous la reserve par M. Tilghman d'etre payé 
de tout ce qui aurait couru des dites redevances et lui serait dt lors 
de cette retrocession, | 

Article Se. Toutes contrefacgons deja connues, ou qui viendraicnt 
d Vétre, seront poursuivies @ la requete de Mr. Tilghman et a son 
nom, ou de son fondé de pouvoirs, mais concurrément avec les ces- 
slonnaires, 

Touts les avances et dépenses seront supportees, savoir: pour un 
tiers per Mr. Tilghman et pour les deux autres tiers par les cession- 
naires conjointement, par jugement ou par transactions; les dom- 
mages et interéts obtenus contre les contrefacteurs, seront partigés 
dans les memes proportions. 

Kt tout cas, les cession-aires ne pourvront se prévaloir de 

doo ces poursuites pour interrompre le paiement des redevances 

ou pour demander une réduetion quelconque sur ces rede- 
Vahices, 

Article Se. S’il arrivait que du chef de Mr. Tilghtnan les dits 
brevet d’invention et certificats d’addition fussent frappée de d’éché- 
ance et de nullité, les présentes conventions seraient résiliées et mises 
dé néant. Dés lois les redevances cesseraient de courir au profit pu 
cédant, sans répétition contre, lui, pour ce qu'on aurait ¢té payé, 
puisque les sommes par lui regues n’auriaent: été que la représenta- 
tion @une jouissance réelle et effective, et dont les cessionnaires 
auraient profite. 

Article 10e. Messrs. Moinier et Cie. et Messrs. Charles Lerov et 
Durand seront obligés solidairement entre eux tous, et sans division 
ni discussion, ¢ execution de toutes les clauses et conditions insere’s 
en ces presentes et au paifments des renerances stipulées en faveur 
de Mr. Tilghman. 

A défaut du paifment exact ¢@ son echéanc’ d’une seul semestre 
dese dites redevances, constatée par une simple mise en demeure, les 
presentes conventiones seront résili¢es de plein droit, un mois aprés 
cette mise en demeure, si bon semble ¢@ Mr. Tilghman, et celui-ci 
rontrera aussitot dans la libre disposition des dits brevet et certificats 
d’addition, sans prejudice de son droit ¢ exiger le paidément de tout 
ce qui pourrait lui étre di au moment de lexercice de cette faculté. 

Article lle. Jusq’au jour de la réalisation dont il s’agait 4 Varti- 
cle Ge, les dits brevet et certificats d’addition resseront deposée entre 
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les mains de M. de Fontaine Moreau, qui les donnera en communi- 
cation aux cessionnaires A leur requisition et sur leur regu, 

Anticie 12k. Pour Vexceution du present acte et de ses suites, 
domicile est Gla, savoir: Par M. Monier et Cie, en leur siege social 
A la Villette. rue de Marseilles, Nos. 11, 15, et 15; par Monsicurs 
Charles Leroy & Durand, en leur domicile a la Maison Blanche, route 
de Fontainebleau, No. 15, 

A Végard de M. Tilghman domicile est elu pour lui a Paris, chez 
M. de Fontaine Moreau, rue de Gaillon, No. 5, comme expresseé- 
ment attributif de juridiction, auquel domicile est acquise la sig- 
nification de tous actes, méme extra-judiciares. M. de Fontaine 
Moreau, en sa dite qualite de mandataire, décarint renoncer pour 
M. Tilghman au benifice des delais de larticle (73) soixante-treize 
du code de procédure civile titre des ajournements. 

Illes sont les conventions arretées de bonne foi entre les partes 
pour étres executées fidélement par chacune d’elles. Fait en trois 
originaux a Paris, le treize septembre mil huit cent cinquante huit. 

Approvée léeriture ci-dessus, p. p™. de M. R. A. Tilghman. 


(Signe) De FONTAINE MOREAU. 
Approuvé l’écriture ci-dessus. 
(Signe) MONIER «& CIE. 


Approuve Vecriture ci-dessus. 


(Signe) CHARLES LEROY & DURAND. 


Je, souissigné, Jean Baptiste Moinier, ancién gérant de la Société 
Générale de Stéarinerie, Moinier & Cie., déclare certifier conforme 
aux ouginaux la copie ci-dessus transcrite de l’acte de cession de 
brevet par Mr. Tilghman ¢ Mr. Monier & Cie. et Ch’s Leroy Durand, 
du treize septembre mil huit cent cinquante huit dont, je suis l'un 
des signatalres. 

Paris, ce quatre avril mil huit cinct soixtante sept. 


Exhibit A. 
J™ BT MOINIER. 


Consul’s endorsement and certificate, as on pages 49 and 50. 
ParIs. 


Entre les soussignes, M. Pierre Armand de Fontaine Moreau, 
proprietaire, demeurant a Paris, rue Gaillon, No. 5, agissant au nom 
de, comme mandataire de, M. Richard Albert Tilghman, chemiste, 
domicilié et residant A Philadelphie (Etats-Unis d’A mérique), suivant 
le pourai essentiellement spécial que celui-ce lui a donné, sous sa 
signature privée, en date du dix septembre mil buit cent cinquante 
huit, d‘ment enregistré 4 Paris le dix-neuf novembre mil huit cent 
cinquante neuf, f. 99, R. C. 2, par le regeveur, qui a regu deux frances 
vingt centimes, d’une part; et Messieurs Moinier & Cie., fabricants 
de bougies stéariques, demeurant et ayant leur siége, rue de Marseille, 
Nos. 11 et 13, Ancienne Villette, @ Paris; Messieurs Charles Leroy & 
Durand, fabricants de bougies st¢ariques, demeurant a la Maison 
Blanche, prés Paris, route de Fontainebleau, No. 15, tous d’autre part. 

Il a éte dit el convenu ce qui suit: 
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le. Les parties déclarent annuler par les presentes tout traite, 
toutes conventions existant on pouvant existre entre elles et notam- 
ment le traité du treize septembre mil heut — cinquante huit. 

2e. Le proces existant entre les parties, et dont M. de Fontaine 
Moreau a interjetté appel, ne sera plus continue, et cessera. 

Se. Messicurs Moinier & Cie. et Messieurs Charles Leroy & Durand 
paifront 4’ Monsicur de Fontaine Moreau, et qualités, la somme de 
cing cents francs chacun, soit ensemble la somme de mille franes, 
comme transaction sur le dit procs. 

de. Chacune des parties paifra les frais faits par elle au sujet du 
dit proe?s. 

5°. Monsieur Richard Albert Tilghman rentrera dans la libre dis- 
position de ses brevets. 

han CONSEqUCNCE, tous les ehnyagements pris sont nuls et de nul etlet, 
tant ceux a la charge du dit Monsieur Tilghman que ceux a la charge 
de Messieurs Moinier & Cie. et de Messicurs Charles Leroy & Durand, 
les parties entendant, wu haven de celle transaction, rehoheer a toute 
repetition queleongue eta quelque titre que ce solt. 

Fait en trois originaux a Paris, le neuf fevrier mil huit cent soix- 
ante. 

Approuve Peeriture ci-dessus, 


(Signé) Di FONTAINE MOREAU, 
Approuveé Peeriture. 

(Signe) MOINIER & CIE. 
Approuvé lécriture. 

(Signe) CHARLES LEROY & DURAND. 


Je, souissigne, Jean Baptiste Moinier, ancien gerant de la Société 
Général de Stéarinerie, Moinier & Cie., déclaré cerufier conforme aux 
originaux la copie ci-dessus transcrite de lacte entre Messieurs Tilgh- 
man, Moinier & Cie., et Charles Leroy & Durand, du neuf fevrier 
mil huit cent soixante, dont je suis un ses signataires. 

Paris, ce quatre avril mil huit cent soixante sept. 

J* B® MOINTER.” 

Mndorsement and certificate of consul, as at pages 49 and 50. 


Between the undersigned, Mr. Pierre Armand de Fontaine Moreau, 
freeholder, residing in Paris, de Gaillon St., No. 5, acting in 
SY the name and as agent for Mr. Albert Richard Tilghman, 
chemist, residing in Philadelphia (United States of America), 
according to the power essentially special whieh the latter has given 
to him under fis private signature, bearing date of 10th of Septem- 
ber, present month, of the one part; Messrs. Moinier & Co., manu- 
fucturers of steartne tapers, residing and having their home at La 
Villette, mear Paris, Marseilles St. Nos. 11, 15, and 15; Messrs. 
Charles Leroy AY Durand, also manufacturers oft stearine lapers, re- 
siding at La Maison Blanche, near Paris, Fontainebleau St., No. 15, 
allof the other part— 
It has been exposed, agreed upon, and settled as follows : 
Mr. Tilghman is the owner— 
Ist. Of a patent of Invention for certain processes for the working 
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, of ‘grease and oily substances, and especially applicable to the man- 


ufacture of soap, candles, tapers, and glycerine, to him delivered on 
the 22d of March, 1854, under the number 19132, throughout the 
whole extent of the French Empire, for a period of time to run up 
to January 9, 1868, at which time shall expire the English patent 
taken by Mr. Tilghman, and for the same objects. 

2d. Of the improvements to the said invention described in the 
additional certificates which have been granted to him on the 10th 
of July, 1854, and on the 23d February, 1855. 

Mr. de Fontaine Moreau, as agent for Mr. Tilghman, having pro- 
posed to Monsieur Moinier & Co., and to Messrs. Charles Leroy WX 
Durand, to assign to them the patent of invention, and the two ad- 
ditional certificates in question, which the latter have accepted. The 
following conditions have been agreed upon between the parties ; 

Article 1. Mr. de Fontaine Moreau, as special agent for Mr. Tilgh- 
man, cedes and transfers, under all legal guarantees, to Messrs, 
Moinier & Co. and to Messrs. Charles Leroy & Durand, conjointly— 
who accept—the enjoyment, with the right of using them as if they 
were the owners of the patent of invention, and of the two addi- 
tional certificates in question, delivered to Mr. Tilghman, as well as 
all the rights conferred upon the said Mr. Tilghman from the Ist of 
September of the present year to the expiration of the time for which 
they have been granted and delivered. It is understood between 
the parties that in case the laws upon patents of inventions should 
be amended, and that a longer duration of time should be granted 
tou the said patent and to the said additional certificates, the condi- 
tions of the present contract would apply to that prolongation of 
the privilege granted to Mr. Tilghman. ; 

Article 2. The purchasers shall be entitled to all improvements 
and to all additions which Mr. Tilghman may bring (based upon or 
derived from them) to the principles of the processes and apparatus 
described in said patents and additional certificates. Mr. Tilghman 
is bound to allow to said purchasers the free use and enjoyment of 
them without any increase of the remuneration agreed upon, or any 
other supplementary indemnity. 

Article 3. The purchasers shall also have the privileges to sell 
rights under patents to whom they nav seem good, and whenever 
they shall judge proper so to do, withont, however, infringing the 
conditions of the present coutract, and in such a manner as not to 
encroach upon the rights of property reserved to Mr. Tilghman and 
his benefit. 

It is well understood that Messrs. Moinier & Co. and Messrs. 
Charles Leroy & Durand, purchasers, remain jointly and severally 

bound unto Mr. Tilghman for the sums which may be due 
30S by the persons to whom they may sell rights under patents 
Which may have been granted to them. 

Article 4. For the present cession, Messrs. Moinier & Co. and 
Messrs. Charles Leroy & Durand, conjointly, bind themselves to pay 
to Mr. Tilghman a yearly sum of tive thousand franes, whatever 
may be the quantity of grease and oily substances worked by said 
processes: Provided, however, That this quantity shall not exceed 
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two millions five hundred thousand kilogrammes in the course of 
one year. For all the quantities that might exceed 2,500,000 kilo- 
grammes, and which might be worked by the said process, there 
shall be paid to the said Mr. Tilghman, by the purchasers or by the 
owners of rights under patents, another sum of five franes for each 
quantity of 1,000 kilogrammes. Those two sums shall be paid by 
the purchaser directly in half-yearly payments on the Ist of March 
and Ist of September. 

But it is understood and agreed that for the first year they shall 
pay only two thousand five hundred franes on the Ist of September, 
1859. 

Article 5. To facilitate the verification of the quantity of grease 
and oily substances that may have been worked by the purchasers 
the latter will keep a special and regular account book, upon which 
shall be carried every day the exact quantity of grease and oily sub- 
stances, and from that account book shall be determined and fixed | 
the sum, if any, to which Mr. Tilghman shall be entitled at the ex- 
piration of every six months; for every thousand kilogrammes 
worked in excess of the two millions five hundred thousand kilo- 
grammes, at the rate of five franes per every 100 kilogramme-, not- 
withstanding the fixed and invariable amount of five thousand 
franes per annum agreed upon for the above 2,500,000 kilogram mes. 

The purchasers bind themselves to require a similar account book 
to be kept by all owners of rights under patents in order that there 
may not be any error or omission to the prejudice of Mr. Tilgh- 
man. 

Mr. Tilghman shall have always, and at any time, the right of | 


verifying said account book, either personally or by attorney, upou 
the condition, however, of giving to the purchasers a fifteen days’ 
notice in writing. , 

Article 6. The purchasers shall always have the right of convert- 
ing the present agreements into a good, valuable, and detinitive 
cession of the said patents and additional certificates under the above- 
mentioned terms, charges, and conditions, unless they prefer simply 
to renounce them, in which ease it will be their duty to give Mr. 
Tilghman, or his attorney, a six months’ notice of their intention so 
to do in order that Mr Tilghman may collect whatever may be due 
him forall the time that should exceed the said term of six months 
—that is to say, from the tirst of September, 1858, to the first of 
March, 1859. 

Article 7. In case the purchasers should ask the definitive cession 
of the patents and additional certificates the transfer shall be made 
to them at their first requisition and at their expense by a legal and ) 
regular document, in which shall be given, among others, the 
powers necessary to make all regular and legal entries on the books : 
of the minister of commerce, Notwithstanding this transfer the 
purchasers shall always have the right, at any time before the ex- 
piration of the said patent and additional certificates, to renounce the 
same Upon giving a previous notice of six months to Mr. Tilghman, 
or his attorney, and to oblige him to re-enter into the possession of 
the said patents and additional certificates at his expense ; in which 
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case the parties shall be replaced in the same —— as be- 
359 fore the transfer, but upon the condition that Mr. Tilghman 

shall receive all that may be due him at the time of the re- 
trocession. 

Article 8. All infringements already known, or which might be 
discovered, sha!!l be prosecuted, at the request of Mr. Tilghman, in 
his name or in his agent’s, but with the consent of the purchasers. 

All advances and expenses shall be borne, to wit, one-third by Mr. 
Tilghman and the other two-thirds by the purchasers conjointly, by 
judgment or by compromise. The damages and interests obtained 
against the counterfeiters shall be divided in the same proportions. 

In no case’the purchasers shall avail themselves of those suits to 

cease the payment of the annuities, or to require any deduction what- 
ever. 
Article 9. Should Mr. Tilghman, by his own doing, cause the said 
patents of invention and additional certificates to be forfeited and 
nullified, then the present article of agreement would be cancelled 
and considered void, from which time the annuities shall cease to 
belong to the vendor, without any recourse against him for any sums 
that might have been paid, inasmuch as the sums by him received 
would have been only a consideration for the real and true enjoy- 
ment by the purchasers of the patents and additional certiticates. 

Article 10. Messrs. Monier & Co. and Messrs. Charles Leroy & 
Durand shall be bound, jointly and severally and without discussion, 
to carry out all the clauses and conditions contained in these pres- 
ents and to pay all sums stipulated in favor ef Mr. Tilghman. 

Should any default be made in the payment of one of those semi- 
annual obligations or annuities, and upon payment duly demanded, 
the present articles of agreement shall be legally cancelled one 
month after said demand of payment, should it be Mr. Tilghman’s 
intention to do it, and the latter shall immediately re-enter into the 
free use and enjoyment of said patents and additional certificates, 
without impairing his right to require the payment of all that might 
be due him at the time of said cancellation. 

Article 11. Up to the day of the realization in question in Article 
6 the said patents and additional certificates shall remain deposited 
in the woh 5 of Mr. Fontaine Moreau, who shall give them to the 
purchasers at their requisition and on their giving receipt for the 
same. 

Article 12. For the proper execution of these presents, and of any 
part thereof, domicile is chosen, to wit, by Messrs. hang wo & Co., at 
La Villette, Marseilles street, Nos. 11,13, and 15; by Messrs. Charles 
Leroy & Durand, at their re idence at La Maison Blane he, Fontaine- 
bleau street, No. 15. 

Mr. Tilghman’s domicile is chosen in Paris, at the house of Mon- 
sieur Fontaine Moreau, Gaillon street, No. 5, where all papers must 
be served, 

Monsieur de Fontaine Moreau, as attorney for Mr. Tilghman, de- 
claring that he renounces in his behalf, to the benefit of the extension 
of time provided for by the article (75) of the Code of Civil Pro- 
cedure, title of adjournments. 
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Such are the conditions of agreement adopted in good faith be- 
tween the parties, to be faithfully carried out by each of them. 
Drawn in three original copies, at Paris, on the 15th of September, 


IS5S. 
Approved the above writings, for Mr. R. A. Tilgham. 
(Signed) DE FONTAINE MOREAU, 
Approved the above writing. 
(Signed) MOINTIER & CO. 


Approved the above writing. 


(Signed) CHARLES LEROY & DURAND. 
a0 I, undersigned, Jean Baptiste Motnier, former manager of 


the General Society of Stearinery, Moinier & Co. do declare 
nae Corus its conforming to the originals the copy above transcribed 
of the act of cession of patents by Mr. Tilghman to Messrs. Motnier 
& Co. and Charles Leroy & Dorand of the 15th September, 15s, of 


| which Lam one of the subscribers. 
(Signed) J. B. MOINITER. 


Paris, April 4, 1So7. 


Between the undersigned, Monsieur Pierre Armand de Fontaine 
Moreau, frecholder, residing in Paris, Gaillon street, No. 5, aeting in 
the name and as agent for Mr. Richard Albert Tilghman, chemist, 
having his residence and living at Philadelphia (United States of 
America), in accordance with the power, essentially special, which 


| the latter has granted to him under his private signature, dated Sep- | 

| tember 10, 1858, duly recorded in Paris on the 19th of November, : 
| 1850, fo. 99, Ro CL 2, by the receiver, who collected 2f. 20¢. (2.20) of ; 
| the one part, and Messrs. Moinier & Co., manufacturers of stearic i 


tapers, having their residence and living in Rue de Marseilles, Nos. 
11, 15, and 15, Ancienne Villette, in Paris, and Messrs. Charles Le- 
roy & Durand, manufacturers of stearic tapers, residing at Maison 
Blanche, near Paris, Fontainebleau street, No. 15, all of the. other 
mrt. 

The following has been determined and agreed upon: 

Article Ist. By these presents the parties annul all treaty and 
agreements existing In any form between them, and especially the 
contract of September 15, LSs. 

Article 2d. The law-suit existing between the parties, and from | 
which Mr. Fontaine Moreau has made appeal, shall no longer con- 
tinue, and shall cease. 

Article 5d. Messrs. Moinier & Co. and Messrs. Charles Leroy «& 
Durand shall pay to Mr. Fontaine Moreau the sum of five hundred 
franes each, or together the sum of one thousand franes, as com- 
promise of said law-suit. 


gee enon A AVA Nath 5 My invade, My 


Article 4th. Each of the parties shall pay its own expenses with 
reference to said suit. 

Article oth, Mr. Riehard Albert Tilghman shall re-enter into the 
free use and enjoyment of lis patents. 

In consequence, allengagements taken are null and of no effect, 


— 


a a 


ae a - 
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both those affecting said Mr. Tilghman as those affecting Messrs. 
Moinier & Co. and Messrs. Charles Leroy & Durand, the parties 
meaning by means of this compromise to renounce all claim what- 
ever and on any ground whatever. 

Done in three original copies, at Paris, this 9th of February, 
LS60. 

Approved the above writing. 

(Signed) ‘FONTAINE MOREAU. 
Approved the above writing 


(Signed) MOINIER & CO. 
Approved the above writing. 
(Signed) CHARLES LEROY & DURAND. 


I, undersigned, Jean Baptiste Moinier, former manager of the 
General Society of Stearinerv, Moinier & Co. do declare and certify 
as conforming to the originals the copy here above transeribed of the 

act between Messrs. Tilghman, Moinier & Co. and Charles 
IED | Leroy and Durand, of the Sth of February, 1860, of which I 
am one of the subseribers. 

Paris, this 4th day of April, 1867, 

(Signed) JN BTE MOINIER. 


Grand livre C., fo. 216.] 
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Certifié véritable et conforme au compte, experiences Tilghman, 
porté au folio 216 du grand livre C., de la Compagnie Générale de 
Stéarinerie, (Moinier & Cie.,) aujourd’hui representée par la Com- 
pagnie Parisienne de Stearinerie, societé a responsibitete limitée, 
‘apital 1,440,000 frances. 

Paris, ce v’ngt-quatre mars mil huit cent soixante sept. 


(Copy.) 


[Seal of Parisian Society. ] 
Le secretaire du conseil d’administration, 


BOUQUEROT. 


Consul’s endorsement and certificate, as at pages 49 and 50. 


(Signed) 


Ledger C, f. 216.] 
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(Moinier & Co.), this day represented by the Parisian Company of 
“Stearinerie,” limited; capital, 1,440,000 francs. 
Paris, March 24th, 1867. 
The secretary of the board of directors, 


[SEAL. ] (Signed) BOUQUEROT. 
U.S. Circuit Court, Southern District of New York. In Equity. 
~Ricnarp A. TinagHMan vs. Roraxp G. Mircnent. 
Before Kennith G. White, master in chancery. 


On the — uf the defendant in this cause and the consent 
of the complainant therein it isordered that theexamination of George 
Shillito, C. T. Jones, Michael Werk, and Charles Harkness, of Cin- 
cinnati, Ohio, and of such other persons as may be produced on the 
part of the defendant, be taken in the above cause on the part of the 
defendant, on oral interrogatories by deposition, according to the acts 
of Congress, and before any person authorized to take such deposi- 
tions at Cincinnati aforesaid, at such time and times as the said de- 
fendant may determine; provided, however, that said complainant 
or his solicitor shall have five days’ notice of any such examination. 


Dated April 17, 1867. 
KENNETH G. WHITE, 
Master, &c. 


365 U.S. Cireuit Court, Southern District of New York. 
Ricuarp A. TinGgumMan vs. Rotanp G. MITCHELL. °* 


Sin: You are hereby notified that George Shillite, C. T. Jones, 
Michael Werk, and Charles Harkness will be examined de bene esse 
before me, at Cincinnati, Ohio, on the Sth dav of May, 1867, at the 
ottice of Thomas G. Mitehell, No. 114 Main street, Cincinnati, Ohio, 
at ten o'clock in the forenoon, as witnesses for the above defendant, 
according to the act of Congress in such case made and provided, 
at which time and place you can attend and put interrogatories to 
the said witnesses. 

Dated Cincinnati, April 25, 167. 

[us] THORNTON M. HINKLE, 
Notary Public, Hamilton County, Ohio. 


Service of original notice, of which above is a copy, hereby ad- 
mitted. 
Philadelphia, May 3, 1867. 


GEORGE HARDING. 
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U. S. Circuit Court, Southern District of New York. 
Ricuarp A. TrirgumMan vs. ROLAND G. MITCHELL. 


StaTE OF OHIO, 
Hamilton County, | 
Depositions of witnesses taken by the undersigned, a notary public 
duly appointed and commissioned for the said county and State, 
and authorized by the laws of the United States to take deposi- 
tions, at the office of Thomas G. Mitchell, No. 114 Main street, 
Cincinnati, commenced on the Sth day of May, 1867, and ad- 
journed from day to day till completed, pursuant to the notice 
hereto attached, to be read in evidence on behalf of the defendant 
in a certain suit now depending and undetermined in the cireuit 
court of the United States for the southern district of New York, 
wherein R. A. Tilghman is complainant and Roland G. Mitchell 
is defendant, now referred to Kenneth G. White, Esq., as master 
of said court, by interlocutory decree. 


‘ s s 


Present: Complainant and respondent. 


CHar.es Taytor Jones, of lawful age, being first by me, accord- 
ing to law, cautioned and sworn to testify the whole truth in the 
case above named, deposed and said : 

Q. 1. State your name, age, residence, and occupation. 

A.1. My name is Charles Taylor Jones; age, 47; residence, Cinein- 
nati; occupation, manufacturer of soap and candles. 

Q.2. How many manufacturers of fatty acids and glycerine are 
there in Cineinnati ? 

A. 2. I believe the number at present is eight. 

Q.3. How does the quantity manufactured in the city of Cincin- 
nati compare with what is manufactured elsewhere in the United 
States ? 

A. 3. From all the information I possess, 1 think it much greater 
in Cincinnati than in all the other parts of the country. 

Q. 4. low long have you been engaged in your present business 

of manufacturing ? 
366 A. 4. About eighteen vears. 
Q. 5. To what extent are you familiar with the patent of 
R. A. Tilghman, of October 5, 1854, and the specifications contained 
in it? 

A. 5. Ihave read the patent repeatedly, and am working at the 
present time under a license from Mr. Tilghman. 

Q. 6. Have you seen a test made of the process described in that 
patent. If so,state when and where it was made, and deseribe the 
results of the experiment in detail. 

A. 6. Twas at Mr. Shillito’s factory a few weeks since, when an 
experiment was made with an apparatus erected there by Mr. 
Mitchell and Mr. Verdin; this apparatus was heated up to the tem- 
perature of melting lead, and a mixture of fat and water forced 
through it, the heat being maintained nearly at the temperature of 
melting lead, and the charge occupying about ten minutes’ time in 
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passing through the apparatus ; the product seemed to me to be a 
mixture of neutral fat, fat acids, and acroleine, the fat acids strongly 
impregnated with the acroleine, dark and apparently unfit to make 
good candles. 


(The plaintiff objects to the introduction of any testimony as to 
the practicability of the apparatus described in the patent, because 
that point has already been specifically decided by the opinion of 
the court. He also objects to the introduction of any testimony as 
to the profit to be obtained by the coil apparatus, as irrelevant to the 
subject before the master, it being alleged, in the defendant’s answer, 
that he does not use the coil apparatus.) 


Q. 7. State how the process of your manufacture compares with 
that described in Tilghman’s patent of ‘54. If there are differences 
between your process of manufacture and that described in the pat- 
ent referred to, detail them. 

A. 7. The vessel that I use for the decomposition of fats is an up- 
right evlinder or tube, in which the intimate contact of fat and water 
is obtained by mechanical means. In the patent, as well as I re- 
member it, there is no description of any such vessel or means of 
constantly renewing the contact of fat and water. 

Q). 8. What degree of pressure, as compared with that called for 
in Tilghman’s patent, is the vessel used by you capable of with- 
standing ? 

A. 8. The vessel I use iscapable of withstanding in safety a press- 
ure of three hundred pounds to the inch, whilst the pressures men- 
tioned in the patent, in allusion to the coil apparatus, I believe, were 
two thousand pounds to the inch. 

Q. 9. Can you state whether or not a coil apparatus is capable of 
withstanding a higher pressure than any other apparatus? If so, 
state why it Is. 

A. 9. There can only be two reasons for such a capacity: First, 
that the pipes are small; second, that they are strengthened by a 
casting of iron surrounding the pipes. 

(). 10. Have you any knowledge of any process in which fats are 
decompased into fat acids and glycerine by the action of water and 
heat alone, without mechanical or other agencies? If so, describe 
that process. 

A. 10. I have some knowledge of a process by which the decom- 
position of fats is effected by water and heat alone, which knowledge 
was chiefly obtained by reading the testimony in the trial of this 
case—the process being that in use in the defendant’s factory. 

Q). 11. In the defendant’s factory, so far as you understand his pro- 
cess, is there a circulation kept up, and if so, how is it produced ? 

A. 11. So far as I understand the process, there is a cireu- 
367 ~— lation of the water through the fat kept up, and it is produced 
by the agency of heat alone. 

Q. 12. Will you now describe in what way the heat produces this 
circulation ? 

A. The lower vessel of the pair being filled with water, and hav- 
ing a pipe extending from its top into the top of the upper vessel 
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which is charged with fat, when heat is applied to the lower vessel 
the expansion of the water by the heat finds an outlet through the 
pipe into the upper vessel, where, losing heat by condensation, it 
passes again through a pipe from the bottom of the upper vessel into 
the lower one, and so on until the completion of the process. 

Q. 13. You have stated that you were working under a license 
from Mr. Tilghman. Please state the rate of compensation for that 
privilege. 

A. 13. The rate is twenty cents per hundred pounds of the fat 
treated. 

Q. 14. In your process of manufacture, what, if any, means do you 
resort to to produce a circulation ? 

A. 14. [use a pump which is placed at the bottom of the digester, 
and discharges over the surface of the fat. 

(). 15. Have there been experiments at your manufactory to ascer- 
tain the time required to decompose tallow into acids and glycerine 
without the use of a pump? If so, state the heat, the pressure, and 
the time required to produce the result. 

A. 15. I recently made such an experiment under a pressure of a 
hundred and eighty pounds, corresponding to three hundred and 
seventy-four degrees FF. After maintaining the charge In my 
digester at this temperature for thirty-six hours, I found the fat only 
partially decomposed, judging by the density of the glycerine obtained 
that about seventy-five per cent. of the charge was decomposed. 

(Defendant admits that these experiments were made at his re- 
quest.) ' 


Q. 16. Did you finish the decomposition ? If so, state by what 
means, 

A. 16. Yes. Having drawn the glycerine water from the digester 
at the end of the thirty-six hours, I supplied a fresh charge of water, 
heated it up to, I believe, the same temperature, and used the pump 
to effect an intimate contact of the fat and water, and finished the 
decomposition by three or four hours’ pumping; the glycerine 
water in this second charge marked one degree Beaume’s hydrom- 
eter, that of the previous charge marking three degrees. 

Q.17. What did the mark of the hydrometer indicate as to the 
decomposition ? 

A. 17. It indicated, to my mind, as stated in an answer above, 
that about three-fourths of the charge was decomposed in the first 
operation and completed in the subsequent treatment. 

Q. 18. State the time that, with the aid of your pump, is occupied 
in your process Gf manufacture. In the same connection, state the 
degree of heat. 

A. 18. To facilitate the operation in my digester, I ase five pounds 
of lime to each thousand pounds of fat. With the aid of this lime, 
at a pressure of two hundred and _ tifty pounds, corresponding to 
about four hundred degrees F., I effect the decomposition of the fats 
in five hours, making use of the pump constantly. 

Q. 19. As a practical manufacturer, state your opinion of 
368 the value of the process described in Tilghman’s patent, as 
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originally described in his specifications, without additions or im- 
provements. 


‘ (Objected to by plaintiff.) 


A. 19. I don’t know how to answer that question. 

Q. 20. Have you any means of knowing the practicability of that 
process without additions or improvements? If so, state your opinion 
in reference to the utility of the process. 

A. 20. I have no knowledge of the practicability of the process 
other than that derived from my own experience with the digester 
I am using. 

Q. 21. State what the result would be with the digester you are 
using if you should dispense with the use of the pump and not 
make use of lime. 

A. 21. If I alone were thus precluded, I should have to abandon 
my business. The cost of decomposing fats under those circum- 
stances would be too great to permit a continuance of the business. 

Q. 22. Do you sell your glycerine? If so, at what price? 

A. 22. I do sell it, and have heretofore obtained twenty-five cents 
a barrel for each degree of density. A barrel is forty gallons. 


Cross-examined by the complainant’s counsel : 


Cross-Q. 1. In the experiment you witnessed at Shillito’s factory, 
had you any means of knowing whether the apparatus was kept 
constantly full of the mixture of fat and water? 

A. 1. No. 

Cross-Q. 2. Was the discharge from the safety-valve continuous 
or intermittent ? 

A. 2. It was intermittent. 

Cross-Q. 3. Did the discharge always accord with the workihg of 
the pump? Did it commence when the pump commenced, stop 
when the pump stopped, and recommence when the pump recom- 
menced? 

A. 3. There was no accord. The discharges were explosive, and 
at varying intervals. 

Cross-Q. 4. In the intervals of these explosive discharges, must 
not the heated part of the apparatus have been partially empty ? 

A. 4. Such is my belief. 

Cross-Q. 5. State about what was the largest quantity of matter 
discharged at any one of these explosions, and what proportion it 
bore to the whole contents of the highly heated part of the appa- 
ratus. 

A. 5. As I made no estimate of the capacity of the apparatus or 
the ‘toes 6 I am unable to state with certainty what proportion the 
discharge bore to the quantity in the apparatus, but suppose that 
one-half the quantity in the apparatus was discharged at one time. 

Cross-Q. 6. When the mixture of fat and water was injected into 
a hot vessel partially empty, would not the water immediately flash 
into steam, and thereby separate from the fat ? 

A. 6. I would think so. 
Cross-Q. 7. Can you state with certainty that any portion of the 
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fat was exposed in a state of intimate mixture with liquid water, to 
the temperature of melting lead during ten minutes ? 

A. 7. I cannot. 

Cross-Q). 8. In your opinion, aus a practical manufacturer, is it or 
is it not true that when a mixture of a fatty body and water is ex- 
posed to an elevated torperature and pressure Ina close vessel, the 

fat is decomposed into fat acid and glycerine ? 
O69 A. 5. tis my opinion that that would be the result in a 
length of time proportionate to the temperature. 

Cross-(). 9%. In the old saponification process by lime in Open tubs, 
Was any stirring or mixing of the fat, water, and lime necessary to 
produce a good result; and if so, for what reason ? 

A. 9. Such stirring or agitation was always regarded as necessary, 
and IT suppose the reason was the necessity of bringing the various 
elements into intimate contact. 

Cross-(). 10. In the technical books relating to the soap and candle 
manufacture, published prior to TS54, are not various mechanieal 
devices for stirring and mixing the fat with various watery and 
liquid solutions deseribed ? 

A. 10. Various mechanical deviees are deseribed in all the teeh- 
nical books that [have read. ‘The date of the publication of any 
of those books I do not remember. 

Cross-Q. 11. Are you acquainted with Morfit’s “Chemistry Ap- 
plied to the Manufacture of Soap and Candles,” published in Phila- 
delphia, in 1847? Ts that book well known to manufacturers gen- 
erally? 

A. 11. Tam acquainted with a book under that title, and think it 
generally well known to manufacturers. [ don’t know anything 
about the date of publication. 

(The plaintil offers in evidence the first edition of “Chemistry 
Applied to the Manufacture of Soap and Candles,” published in 
1847, at Philadelphia, by Campbell & Mortit, marked “A.”) 


Cross-Q. 12. Referring to page 251 of said book, state whether the 
machine there drawn and deseribed for mixing fat with a watery 
solution would serve to mix fat and water together so as to produce 
a decomposition into fat acids and glycerine, if the said mixture was 
exposed in a close vessel to a temperature of 374° Fa-renheit and 
180 pounds pressure, the machine being made of suitable strength 
and materials. : 

A. 12. IT have no doubt that fats would be decomposed in such a 
vessel under the circumstances indicated. 

Cross-Q). 13. Would not that apparatus be essentially the same as 
that which has been used by Mr. Ropes, of Cincinnati, since 1860, 
for manufacturing fat acids and glycerine ? 

A. 13. I regard it as essentially the same. 

Cross-Q. 14. So far as the saving of lime and sulphuric acid is con- 
cerned, could not the same economy be attained in such an appa- 
ratus as in that used by defendant? 

A. 14. Yes. 
Cross-Q. 15. Is the saving of lime and sulphuric acid at all 
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affected by the particular method of mixing together the fat and 
water which may be used ? 

A. 15. I cannot consider that it is. 

Cross-Q. 16. In all cases where fat is to be treated by a watery 
solution, has it not long been a general custom to employ some 
means to produce a mixture of the materials? 

A. 16. I believe it has. 


Re-examined by respondent’s counsel : 


Q. 1. Under the specifications of Tilghman’s patent, could a mix- 
ture of fat and water be maintained for any length of time, at the 
temperature specified, without the separation of the two bodies? If 

so, for what length of time? 
370 A. 1. I am unable to express an opinion in regard to that 
int. There is no mode specified in the patent, as well as I 
SE can for preserving the combination of fat and water. 

Q. 2. Have you ever mixed fat and water and then applied heat 
to the mixture to ascertain how long the mixture could be main- 
tained without mechanical contrivances for keeping up a contact ; 
if so, what was the result? 

A. 2. Yes; | have made such experiments in a smal) way. I 
found a separation to ensue in from three to five minutes. 

Q. 5. At what temperature were these experiments made? 

A. 3. The one that I recall was made in [an] open vessel at a 
temperature of 185° F. 

Q. 4. At a higher degree of temperature would the separation 
have been effected sooner or later? 

A. 4. I think ata higher temperature, less than the boiling point, 
the separation would have been effected more quickly. 


Re-examined by plaintiff’s counsel: 


(). 1. Having refreshed your recollection by looking at the speci- 
fication of Tilghman’s patent, please state whether you find any 
means indicated for preserving and renewing the mixture of the fat 
and water? 

A. 1. I do find means indicated there for the attainment of that 
object in the description of the coil apparatus. 

Q. 2. Do you or do you not find in that specification abundant 
evidence throughout that the fat and water were intended to be 
mixed—how many times are the terms “mixture,” “mixing,” ete., 
used in that specification ? 

A. 2. I think there is abundant evidence of intention to have them 
mixed; the words “mix,” “mixture,” and “mixing” occur at least 
twelve times in the specification. 


By defendant's counsel: 


(. 1. Is there in those specifications any means indicated which 
would be practically operative in producing and maintaing the mix- 
ture referred to? 7 

A. 1. Lam unable to form an opinion on that point. 

49—883 3 
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Recalled by plaintiff: 

Q. Was the matter explosively discharged from the apparatus at 
Shillito’s pure fat or pure water, or was it a mixture of fat and 
water? 

A. It was a mixture of the two. 

C.T. JONES. 

Adjourned to to-morrow, May 9, [S67. 


May 9ru, 1867. 

Present: Complainant and respondent, 

AG. Currvern, of lawful age, being first cautioned [and] sworn 
according to law by me te testify, the whole truth in the said suit, 
deposed nnd sated: 

Q. 1, State vour name, age, residence and occupation, 

AL 1. ALG. Cheever: residence, Cincinnati; age, 62 last August; 
and occupation, I've boon a lard-oul and candle manufacturer since 
ISSO, and ot] manufacturer since [S45. 

Q. 2. What is your present business and how long have you been 

engaged in it? 
oil A. 2. My present business, as before said, is lard-oil and 
candle manufacture, and IT have been engaged in it since 
1850. 

Q. 3. Have you any knowledge of any process in which fats are 
decomposed into fat acids and glycerine by the action of water, heat, 
and pressure alone, without mechanical or other agencies? — Tf soe, 
describe that process, and state where it Is in use. 

A. 3. Lean’t say that T have any personal knowledge. T have 
seen apparatus here that were represented to me as such. 

Q. 4. Where and when did you see those apparatus ? 

A. 4d. T saw one at Mr. Ropes’ place. T can’t say exactly when. 
It was soon after It was erected, 

Q.5. Is said Ropes a candle manufacturer here, and does he or 
any other manufacturer use water, heat, and pressure alone in the 
manufreture of fat actds and glycerine? 

AO. Mr. Ropes ts a manufacturer here, but with regard to whether 
he wses water and heat alone Teant tell, As to the others T don't 


Know 

Q). 8) Please state how vou manutretare fatty acids, and what the 
Oost of Sabine SEEN tho ts” 

AJ) Toaanetactare trom lime and vitriel The prosent oust is 
strand ave clatlare prow Porpedpwad paras af Bat 


> ss 
A). FT Please state the capaetty af the beset vor ase, af what it is 


Cott retetead, ama. th amv. what maeans are ttead ws prt fete eh erreuta: 
Tharde EAP Corde tl Oot weed bis Caatitetts 

\. 7 The capacity of the vessel is for doting about eight thousand 
prartarneds pron dar tt Is constructed of tren. lt revolves by steahh 
PO Wer, 

QS. What did vou estimate the cost of lime and vitriol when vou 
stated the cost to be about one dollar per hundred pounds of fat to 
produce fatty acids ” 
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A. 8. Lime at three-quarters of a cent per pound ; vitriol at four 
cents per pound. 
~ Q.%. In your or any other process within your knowledge have 
fats ever been decomposed into fatty acids and glycerine without 
the agency of water or steam ? 

A. Not to my knowledge. 

Q. 10. What proportion of water do you use to the quantity of 
fat, and how is the heat applied to produce the decomposition ? 

A. 10. Taim to use about one part of water to two of fat. The 
heat is applied by steam direct from the boiler through a pipe. 


Cross-examined by complainant’s counsel 


Cross-Q. ]. How many pounds of lime do you use to one hundred 
pounds of fat ? 

AJ 1, LT use ten pounds, 

Cross-Q. 2. How many pounds of vitriol to — pounds of fat? 

A. 2. Two pounds of vitriol to one pound of lime. 

Cross-Q. 3. Is vour vessel closed ; and is any and what pressure 
of steam used in it during the boiling of the fat, water, and ime? 

A. 3. The vessel is closed. The pressure is about a hundred 
pounds ; sometimes a little more, sometimes a little less. 

Cross-Q. 4. If you did not rotate or otherwise mix the materials 
in your vessel, would the result be satisfactory ? 

A. 4. I should think not. I never have attempted any other way 
wherein there was no means of mixing. 

Cross-Q. 5. Have you ever known the manfacture of fat 
372 ~—_ acids carried on without some means being used to mix the 
fat with the other materials during the boiling ? 

A. 5. L don’t think that I have ever known of any without some 

means. When I say no means, | mean steam or some other: 


Re-examined by defendant : 


Q. 1. Have you ever manufactured in open tubs; and, if so, what 
materials did vou use, and what method to produce a contact between 
them” 

AJ 1. T have manufactured in open tabs, and used lime and vitriol, 
and the means used for niixing them was steam, distributed through 
pipes at the bottom, the foroe of whieh would Keep it in constant 
Operahion 

Q. 2 What advantages do vou derive from your present mrethod 
my a close Vessel, and how are they produced ” 

AJ 2. TD oasecin the Gist place, les Tie. a little, and less lime 
There is a seving af steam, which requires much les coal T ase, 
alse, less vitriol tn prepertion to the less quantity of lime. 


A. G. CHEEVER. 
Giborcke Suittvro, being first cautioned and sworn according to 
law to testify the whole truth in said cause, deposed and said: 


(). l. State Your hate, age, residence, and occupation, and how 
long you have been engaged in your present occupation. 
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A. 1. George Shillito; am about 55 years of age; reside in Cincin- 
nati; my business is candle, oil, and soap manufacture, and have 
been in business more or less since 1850. 

Q. 2. Are you familiar with the patent of R. A. Tilghman, issued 
in October, 1854, for a professed improvement in the process of puri- 
fying fatty bodies? 

A. 2. I have never worked under Mr. Tilghman’s process. All the 
knowledge I have gained on the subject is from reading. I have 
read the patent. 

Q. 3. Have you seen a test made of that process of manufacture ? 
If so, state in detail the results of that process, and describe, as 
minutely as you can, the manner in which the experiment was con- 
ducted. 

A. 3. There was an apparatus put up in my factory some few weeks 
ago, said to conform with Mr. Tilghman’s apparatus for making fatty 
acids. On the first day there seemed to be some difficulty in work- 
ing the valves; on the second trial everything worked smoothly, 
and no difficulty in passing the water and stock through the pipes, 
without producing any good results. The fatty acids were imperfect 
and the glycerine destroyed. 


(Objection of yesterday on the part of plaintiff renewed to the 
introduction of testimony as to practicability of Tilghman’s patent.) 


Q. 4. What sort of fat was used in the experiment to which you 
have referred? And state what was done with it before the com- 
mencement of the experiment, as to heating and mixture; state, 
then, the heat which was made use of during the experiment, and 
the length of time consumed in the process. 

A. 4. Tallow was the material that was used. We heated the tal- 
low until it became perfectly limpid, and also the water, before we 
put it into the agitator. We also had aman stand by this who kept 
agitating the water and tallow all the time while it was passing 

through the pumps. In this apparatus there is tin, bismuth, 
373 «and lead. These different metals were all dissolved—that is, 

tin, bismuth, and lead. Lead, I believe, dissolves at 640°, tin 
at 440°, bismuth 520°; as to pressure I can’t say. These items may 
not be strictly correct. [t was about, as near as I can judge, an 
hour from the time that we commenced working the pump till we 
stopped. 

Q. 5. How long was each portion of this mixture of fat and water 
subjected to the temperature which you have described in that ex- 
periment ? 

A. 5. We were some two or three hours in this process; that is, we 
charged the agitator two or three times. The hour I speak of was 
from the time we commenced firing up until the tin became limpid. 

Q. 6. Was the pump so graduated as to force this mixture of fat 
and water through the apparatus in a specific time? If so, state what 
time that was. 

A. 6. Tt was so graduated ; every motion of the pump took some 
ten or fifteen seconds. 
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Q. 7. How long was each charge in passing completely through 
the apparatus ? 

A. 7. That I don’t know; I did not time it. 

Q. 8. Tell us more specifically the character of the product which 


‘resulted from the experiment. 


A. 8. It was only partially decomposed, and the glycerine was de- 
stroyed ; strong smell of acroleine,so much so that it affected nearly 
every one present. 

Q. 9. State the names of the persons who were present at this ex- 
perin ent. 

A. 9. Mr. Verdin, Mr. Werk, Mr. Kirby, Mr. Harkness, Mr. 
Mitchell, and myself, my foreman, George Gibner, and two men to 
assist in working the pumps and the agitator. 

Q. 10. During what portion of the time were Mr. Jones and Mr. 
Grant present? 

A. 10. Mr. Jones and Mr. Grant were present on the first day that 
we tried the apparatus. 

Q. 11. Did any one make any calculations as to the working of 
the pumps and the weight upon the valve with reference to the 
specifications of the patent; and, if so, who was it? 

A. 11. Mr. John Kreiger, a machinist, was there, and took all the 
dimensions of the valves and pump. 

(). 12. Are you paying to Mr. Tilghman a royalty or compensa- 
tion of any kind for the use of his invention? If so, state the amount 
of it. 

A. 12. Tam; we are paying Mr. Tilghman ten cents a hundred 
pounds of raw stock for seven pounds of lime. 

Q).13. How does the process pursued by you in your manufacture 
compare with that described in Tilghman’s patent of 1854? 

A. 13. If this machinery that we have been working under Mr. 
Tilghman’s specifications is correct, it’s of no earthly use to anybody, 
or otherwise it cannot be practically used for the manufacture of 
fatty acids. We manufacture by what we call the lime process, in 
a close tank. We use about one-third water and two-thirds stock, 
and seven pounds of lime to a hundred pounds of fat. The heat that 
I use varies from eighty to eighty-five pounds in the boiler, and that 
steam is superheated and then passed into the tank. 

Q. 14. Where is the apparatus with which you tried the experi- 
ment at present? 

A. 14. At my lard-oil factory, in this city. 
oid Q. 15. What time, if any, would be required to put in read- 
iness for the trial of further experiments? 

A. 15. A day or a day and a half. 

Q. 16. Would you have any objection to permitting Mr. Tilgh- 
man to experiment with that apparatus in your factory ? 

A. 16. No, sir. I should be very much pleased for Mr. Tilghman 
or any other gentleman to make the experiment. 

Q. 17. Have you any knowledge of any process by which fats are 
decomposed into fat acids and glycerine by water and heat without 
mechanical or other agencies to keep the water in contact with the 
fat? Ifso, describe that process. 
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A.17. I know of none in this city. I understand there is one in 
New York; firm of R. G. Mitchell & Co. 

Q. 18. Do you sell your glycerine? If so, what price do you ob- 
tain for it? 

A. 18. We manufacture glycerine and sell it at twenty-five cents 
per degree, or otherwise one dollar a barrel of forty gallons, four de- 
grees to a barrel. 


Cross-examined by plaintiffs counsel : 


Cross-Q. 1. Where did this apparatus that you speak of come from, 
and who does it belong to? 

A. 1. It came from New York city, and was brought to this city 
by the direction of Mr. Verdin. 

Cross-Q. 2. At whose request and under whose superintendence 
Was it put up at your factory ? 

A. 2. Mr. Verdin’s. 

Cross-Q. 3. Can you state, of vour own knowledge, that this appa- 
ratus was an accurate fulfillment of the description and drawing tn 
Tilghmaa’s specification ? 

A. 3. Tecannot; it has all the appearance of the pumps, heater, 
pipes, &e., to correspond with his patent. I made no close exami- 
nation ; that is, I didn’t measure the valves, &e.; but from the gen- 
eral appearance it corresponded with Mr. Tilghman’s patent. 

Cross-Q. 4. Can you state, from your own knowledge, that the 
directions given in Tilghman’s specification for working the appa- 
ratus were accurately complied with in the experiment you mention ? 

A. 4. I believe they were, as faras the working of the machinery ; 
on the second day everything went smoothly. 

Cross-Q. 5. Was the discharge of the matter from the valve regu- 
lar or irregular, and what.was the nature and consistency of the 
matter discharged ? 

A. 5. The discharge was irregular. A portion of the matter dis- 
charged was raw tallow, with a portion of the stock decomposed— 
neither the one thing or the other. The stock was very dark, with 
the smell of acroleine. As it came out it was mushy and not 
thoroughly decomposed, 

Cross-Q. 6. As it came from the valve was it a mixture of fatty 
matter and water, or was it sometimes oil and sometimes. water, 
separstely ? 

A. 6. It came out both water and stock. Whether it was mixed 
or not 1 can’t tell. 

Cross-Q. 7. Ilow frequent were these irregular discharges, and 
what quantity was discharged at any one time ? 

A. 7. The time varied somewhat. I did not time its various dis- 
charges. The apparatus was working, and it would be, perhaps, 
some ten or fifteen minutes before a discharge, and then it would 

relieve itself, and then there would be another interval. 
oO Cross-Q. 8. At any time during all the experiments was 
there ever a steady continuous discharge from the valve, keep- 
Ing pace with the feed from the pump, stopping when the pump 
stopped, and recommencing when the pump recommenced? 
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A. 8. No, sir; it discharged at intervals. During these intervals 
the pump was kept working regularly. 

Cross-Q. 9. How was pressure applied to the discharge-valve; was 
it by a weight or a spring-balance?” 

Ans. 9. By a aes 

Cross-Q. 10. About what quantity of matter was discharged at any 
one time? 

A. 10. I should think the discharge was probably in the neighbor- 
—_ of a pint at one time. 

Cross-Q. 11. After the discharge of this pint of matter must there 
not have been an empty space left in the apparatus until it was 
filled by the feed of the pump? 

A. 11. I think there was, from the very reason that the pump 
worked regularly. 

Cross-Q. 12. Do you know whether the specification directs that 
the apparatus shall be kept entirely full of the mixture? 

A. 12. Ido not. I have never had an opportunity of reading the 
patent close in reference to that question, but I should judge that the 
working of the pump ought to be sufficient to keep the pipes full of 
the stock. 

Cross-Q. 13. Having refreshed your recollection by looking at the 
specification, will you now state whether the direction that the tube 
shall be kept entirely full of the mixture was complied with in the 
experiment you have described ? 

A. 15. That is a question I can’t exactly answer. 

Cross-Q. 14. What did you do with the water that came from the 
discharge-valve? 

A. 14. It ran into a tub that we had there; we did nothing with it. 

Cross-Q. 15. How did you ascertain that the water contained no 
glycerine? 

A. 15. By its taste. 

Cross-Q. 16. Did you evaporate any of it? 

A. 16 No, sir. 

Cross-Q. 17. Did you try its density by the hydrometer? 

A. 17. No, sir. 

Cross-Q. 18. What was its taste? 

A. 18. Thatisa very difficult question to answer. it was not sweet, 
nor did it taste like the ordinary river water. I can’t deseribe it. 

Cross-Q. 19. Is not taking the density by the hydrometer an ordi- 
nary test for glycerine water in your business ? 

A. 19. I believe it is—to ascertain the strength. There is another 
test; that is by tasting it. 

Cross-Q. 20. Do you sell it by the hydrometer or by the taste? 

A. 20. We sell it by the hydrometer, and not by the taste. 

Cross-Q. 21. Have you, of your own knowledge, any certainty as 
to the amount of pressure existing in the apparatus during the ex- 
periment? 

A. 21. No, sir. 

Cross-Q. 22. Is the process now used by you, under license from 
Mr. Tilghman, the same as that used by Mr. Werk, of Cinesnnati, in 
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ISG2, and was the use of said process the subject of a suit in 1862, or 
thereabouts, by Mr. Tilghman against Mr. Werk? 
A. 22. Yes 


B76 Re-oxamined by defendant: 


Q. 1. You have stated that, in the experiments made at vour fae- 
tory a few weeks since, the matter discharged from the exit-valve of 
the ChpPp eee atus consisted in part ot undecomposed fat. If the weight 
upon the valve had been less would) the fat have been subjected to 
the heat a longer or a shorter time, and what would have been the 
ctlect produces l as to the decomposition of the fat. Would the 
us antity of undecom posed matter have been vreater or less ? 

A. 1. Uf the weight had been reduced it would have been sub- 
jected lo less heat, ‘and the quantity of decomposed fat would have 
been increased, 

(). 2. Can you state whe ther or not tat and Water can be mixed, 
and the admixture maintained when subjected to heat? If so, state 
how the duration of the period of the maintenance of the mixture 
is affected by the degree sof hes at. 

A. 2. No, sir; bring it up to the boiling point and the separation 
takes pl: ace—T mean the boiling point of water. The higher the 
heat the more rapidly the mixture would separate. 


GEO. SHILLITO. 
Adjourned to to-morrow morning, May 10th, 


May i0rn, a.m. 
Present: Complainant and respondent. 


Micnakre Werk, being by me tirst eautioned and sworn accord- 
ing to law to testify the whole truth, deposed and said: 

Q). 1. State your name, age, residenee, and occupation, and length 
of time you have been engaged in that occupation. 

A. Ll. Michael Werk is my name; mry age Is sixty; residence, in 
Cincinnati; my oecupation is the manufacturer of soap and candles, 
and have been engaged in it thirty-six vears. 

Q). 2. To what extent are you familiar with the specification of 
a patent of October, 1854? 

A. 2. [read lis patent in 1858 and 185%. T made an experiment 
with a coil of pipes, not as speecitied by Mr. Tilghman. T had some- 
thing like one hundred and forty or one hundred and fifty feet of 
pipe in the coil, half an inch diameter clear inside. I pumped half 
water and half fat through that pipe after the pipe was highly heated, 
and the result was that I had fat and water without any material 
change in the fat. [tried it several times again. I saw an appa- 
ratus put up several weeks past at Mr. George Shillito’s factory, 
which was put up under the superintendence of Mr. F lorence Ver- 
din. I did not see the construction of the inside, but was told by 
Mr. k lore ‘nice V c rdin (obje ‘cted to): and Mr. Rol: ind Mitehell (objec ted) 
that it was identically the same machine as described by Mr. Tilgh- 
man’s patent for the making of free fat acids in ten minutes. I was 
present at two operations with this machine on two successive days. 
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Tallow and water were heated in a bucket, and were put in an out- 
side machine, which had a stirrer inside in the shape of an old but- 
ter churn; the pipe from that machine containing the stirrer was 
connected with a force-pump; under that pipe was a furnace with 
hot coals to keep the tallow in a liquid state. A man worked the 
force-pump to fill up the coil, and, after the coil was filled and the 
machine was provided with tin, bismuth, and lead to try the heat— 
after the pipe was filled up and the bismuth melted—the pump was 
permitted te work. The discharges of the matter > spe from 
the pump came out from the opposite end, which was pro- 
vided with a Walve, at intervals. The product that came out 
appeared to me to be a part fat acids and water which had an offen- 
sive smell, and by tasting it, had a sour taste. I was present for 
about two hours and we tried it all that time without any further 
success than already stated. A few days after | was present when 
it was tried again. After the melting point of lead there was the 
same r sult, with the exception that the smell was more offensive 
and the fat changed somewhat in color; it grew dark. It appears 
that the glycerine of the fat, by the partial decomposition of the 
fat, was formed and dlestroved : it is ealled acroleine, which is gen- 
erally the case if fats are submitted to a high heat. 

Q. 3. State of what value, if any, the product which you have de- 
scribed as a result of these experiments would be for use in the man- 
ufacture of candles, 

A. 3. According to my experience in candle-making, the produet, 
after it passes through the coil, would have less value than before it 
Wats permitted to pass through the coil; for no stearic acid could be 
nade out of it without submitting it to other known processes. 

Q. 4. Of what value, if any, would be the glycerine such as you 
have described as resulting from these experiments ? ; 

A. 4d. According to my opinion, | do think that the glycerine was 
destroved, for the water, which should taste sweet, was of a very sour 
taste. 

Q). 5. Have you any knowledge of any process by which fats are 
decomposed into fat acids and glycerine by the agency of heat and 
water alone? If so, deseribe that process, 

A. 5. | have seen an apparatus in Paris in 1860 by Mr. Fouche 
and Wright, which was two cylinders, one lower and the one higher. 
I don’t recollect the size. Under the lower, fire was made, and from 
the upper, on the bettom, a pipe was attached and led to the lower, 
into the bottom, and a pipe from the top of the lower led to the top 
of the higher. The lower is filled up with water so high that the 
water goes about a foot or two into the upper cylinder. The upper 
cylinder is filled up nearly with fat or tallow, and the fire is started 
and the water is heated, going from the upper part of the lower 
evlinder through that pipe in the form of steam, and by this means 
the fat is decomposed into free fat acids. I don’t recollect the heat. 

Q. 6. In the process which you have just described, by what means 
is the circulation kept up ?. 

A. 6. Heat goes up and cold goes down, and by this means circula- 
tion is effected. 
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Q. 7. If a mixture of fat and water is subjected to heat do they 
separate more or less quickly as the temperature is increased ? 

A. 7. If you subject fat and water in an open pan to the action of 
heat, as water boils at a lower temperature than fat, it is converted 
into steam and evaporates; but if fat, with water, is put in a close 
vessel and the heat permitted to go below in the vessel the same 
result will be until the whole mass becomes heated up and a certain 
pressure formed; then it appears to me that water will keep its place 
below, the fat above the water, and steam above the fat. 

Q. 8. Do you know of any method by which fat and water can 
be mixed and subjected to the temperature specified in Tilghman’s 
patent, and any results obtained different from those referred to 1m 
the experiments which you have described? If so, tell us how such 
a result could be accomplished ? 

A. 8. No; I don’t know of any method whereby fat can be 
378 mixed with water at the temperature specitied, except Mr. 
Fouche and Wright’s patent, in which it is done by a circu- 

lation by heat. - 

Q. 9. Have you heretofore been involved in a litigation with Mr. 
Tilghman, in which he claimed that you were infringing his patent ? 
If so, what was the result of that litigation ? 

A. 9. I was involved in such a litigation, and the result was that 
the court gave it against me, and to get clear of the affair I settled 
with Mr. Tilghman. 

Q. 10. On what terms did you settle with Mr. Tilghman after this 
litigation ? 

A. 10. Indeed I don’t recollect the exact amount, but I believe it 
was about $14,000. 

Q. 11. For how many years of alleged infringement was this ? 

A. 11. I believe it was from the end of 1858 to the expiration of 
the patent. 

Q. 12. To what extent, upon an average, had you been manufactur- 
ing during this period, ina manner which was claimed to be an 
infringement ? 

A. 12. I suppose the average was about nine thousand per day 
throughout each year. 


Cross-examined by plaintiff’s counsel : 


Cross-Q. 1. In the experiment at Shillito’s factory, was the matter, 
as it was discharged from the valve, clear oil, or clear water, or was 
ita mixture of oil and water? 

A. 1. It was a mixture of water and fat. 

Cross-Q. 2. Can you state, of your own knowledge, what was the 
pressure In the apparatus during those experiments ? 


A. 2. No, sir. 


Cross-Q. 3. What means other than tasting did vou take to ascer- . 


tain the presence or absence of glycerine in the water of those ex- 
periments ? 

A. 3. None but the smell and taste. 

Cross-Q. 4. In your litigation with Mr. Tilghman, was it the de- 


Be 
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cision of [the] court that the whole or only a part of your product 
was made in violation of Tilghman’s patent ? 

A. 4. I recollect this part, that the decision by the court was that 
the damages by my infringement must be very little, and that it 
was then referred to a master to ascertain the damages. 

Cross-Q. 5. Did you not use seven pounds of lime to one hundred 
pounds of fat in the process upon which the decision of the court 
Was given ? 

A. 5. I did use seven pounds. 

Cross-Q. 6. Subsequent to the decision of the court, and before 
the settlement with Mr. Tilghman, did you not use ten pounds of 
lime to one hundred pounds of fat during about two years ? 

A. 6. Yes, sir. 

Cross-Q. 7. In your settlement with Mr. Tilghman, are you not 
confined to the use of seven pounds of lime to one hundred pounds 
of fat, for the remainder of the patent, or to pay a certain sum for 
every pound of lime saved below seven per cent. ? 

A. 7. Yes, sir. 

Re-examined by defendant: 

(2. 1. Do you save and sell your glycerine; and, if so, what price 

do you obtain for it ? 


ort A. 1. I sometimes save it when there is a demand for it ; 
we sell it now, | believe, at twenty-five centsa barrel of about 


forty gallons. 
M. WERK. 


THE State or Onto, |... 
Hamilton County, f°’ 


I, Thornten M. Hinkle, a notary public for the county of Ham- 
ilton, in the State of Ohio, residing in the said county, duly ap- 
pointed and commissioned and qualified according to Taw, and 
authorized by the statutes of the United States to take depositions, 
do hereby certify that the reason for taking the forgoing depositions 
is, and the fact 1s, that the witnesses above named liveand reside at 
a greater distance from the place of trial of said suit than one hun- 
dred miles and are residents of the State of Ohio; and I further 
certify that on the eghth day of May, A. D. 1867, I was attended 
by the complainant and his counsel, by the defendant and his 
counsel, and by the said witnesses, Charles T. Jones, A. G. Cheever, 
George Shillito, and Michael Werk, who were of sound mind and 
lawful age, and the said witnesses being by me carefully examined, 
and cautioned, and sworn to testify the whole truth, the depositions 
were by me reduced to writing in the presence of the witnesses, and 
the said witnesses severally subscribed the same in my presence In 
strict accordance with the provisions of the act of Congress. I have 
retained the said depositions in my possession for the purpose of 
sealing the same up and directing the same to said court for which 
the same were taken. I further certify that I am not of counsel or 
attorney for either of .the parties in said depositions and caption 
named, nor in any way related to either of said parties, nor in any 
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ray interested in the event of said cause; and that I ama notary 
public for the county and State above written as hereinbefore stated. 
In testimony whereof I have hereunto set my hand and notarial 
seal on this tenth day of May, A. D. 1867. 
[SEAL. |] TIHHORTON M. HINKLE, 
Notary Public, Hamilton County, Ohio. 


Notarial fee, $20.00; paid by R. G. Mitchell. 
THORNTON M. HINKLE, N. P. 


(Endorsed :) Opened by order of court and filed Sept. 11, 1867. 
United States Circuit Court, Southern District of New York. 
Ricuarp A. TinGguMan vs. ROLAND G. MircHent. 

Before Kenneth G. White, master, &e. 


It is hereby stipulated and agreed by and between the parties to 
the above suits and their respective solicitors that a copy of the tes- 
timony of Florence Verdin and Roland G. Mitehell, taken in the 
city of New York, on the 10th, 11th, 12th, and 15th days of De- 
cember, 1867, before R. Ek. Stilwell, Esq., United States commissioner, 
&e., to be used before the Commissioner of Patents, in opposition to 
the application of said Richard A. Tilghman for the extension of 
the letters patent granted to him October 3d, 1854, for improvements 

In processes in purifying fatty bodies may be filed in this 
380 cause, and that such copy of testimony may be read and used 

on the hearing in this cause before said master in the same 
manner and with the same effect as if such testimony had veen 
taken directly or originally in this cause, and the said witnesses 
examined herein, but subject to all legal exceptions thereto. 

New York, December 11, 1867. 

GEORGE TARDING, 
Solicitor jor Complainants 
B.C. TILGHMAN, 
Per S. D. LAW, 
Solicitor for Defendant. 


exuinir “A 
before the Commissioner of Patents. 


_In the matter of the application of Richard A. Tilghman for the 
extension of letters patent, granted October 3d, 1854 (English 
patent dated January 9, 1854), for “Tmprovements In processes 
for purifying fatty bodies.” 

Sir: Please take notice that an examination of witnesses in the 
above-entitled matter, in opposition to the said application of R. A. 
Tilghman for the extension of the above-referred-to patent, will be 
held at the oftice of Kenneth G. White, lsq., 41 and 45 Chambers 
street, in the city of New York, State of New York, before some 
person competent to take testimony in such eases, and that such ex- 
amination will commence on Tuesday, the 10th day of December 


. 


| 
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inst., at eleven o’clock in the forenoon, and will be adjourned from 
day to day, as found necessary, until the same is completed. 

You can attend such examination and cross-examine the witnesses 
produced and examined, if you desire. 

New York, December 5, 1567. 

Yours, «c., C.M. KELLER anxp 
S. D. LAW, 

Attorneys for R. G. Mitchell, Contestant. 


To R. A. Tilghman, George Harding, Esqs., Philadelphia. 


City anp County OF PHILADELPHIA, |... 
State of Pennsylvania, pe 


On this sixth day of December, A. D. 1867, before me, the sub- 
scriber, an alderman and ex-ollicio justice of the peace, in and for 
the city aforesaid, personally appeared William J. R. Delany, who, 
being duly sworn according to law, did depose that he served a 
notice, wherof the within is a true copy, upon the within-named 
George Harding, also, upon the within-named R. A. Tilghman, by 
leaving the same at the oflice of the said Harding and at the resi- 
dence of the said Tilghman, on this sixth day of December, A. D. 


1867. 
JOHN WHITE, [1 s.] 


Alderman. 
Before the Commissioner of Patents. 


In the matter of the application of Richard A. Tilghman for the 
extension of letters patent, granted October 3d, 1854 (English 
patent dated January 9th, 1854), for “Improvements in processes 
for purifying fatty bodies.” 

381 Depositions of witnesses produced, sworn, and examined, and 

evidence produced in the above matter on the part of Ro- 
land G. Mitehell, remonstrant, before me, R. EE. Stilwell, U.S. com- 
missioner, at my office, Nos. 39 and 41 Chambers street, N. Y., on 
the 10th, 11th, 12th, and 15th days of December, 1867, pursuant 
to the foregoing notice hereto annexed, marked Exhibit “A.” 


Present: B.C. Tilghman, Esq., counsel for applicant; Charles M. 
Keller, Esq., and 8. D. Law, Esq., counsel for remonstrant. 


FLORENCE VERDIN, a witness produced and sworn on the part of 
Roland G. Mitchell, in opposition to the application of said Tilgh- 
man, above named, for tie extension of his patent, in answer to In- 
terrogatories, deposes and says: 

(Mr. Tilghman objects to the taking of testimony in this pro- 
ceeding on the ground that the time for taking testimony has ex- 
pired.) 

1 Int. What is your name, age, residence, and occupation ? 

A. Florence Verdin ; fifty-two years of age; reside in Rockland 
county, New York, and am a manufacturer of candles. 

2 Int. Are you acquainted with letters patent granted to Richard 
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A. Tilghman on the 3d day of October, 1854, for alleged improve- 
ments in processes for purifving fatty bodies? And if yea, state 
whether you understand the deseription of the process and appara- 
tus therein described and represented, 

A. Yes, sir, Tam, and understand the process. I have experi- 
mented under it sutticient to give me a fall understanding, 

3 Int. When and where did vou make experiments in the process 
so deseribed in the patent? 

A. T made my first experiments here tn this city at the works of 
R. G. Mitehell & Co. [don’t recollect what vear it was; [ believe it 
was in IS64; and LT made more experiments last Mareh, 1867, in 
Cincinnati, at the manufactory of Goorge Shillito, 

t Int. State with which of the two kinds of apparatus deseribed 
in that patent you first experimented, 

A. The apparatus To used at Cincinnati was that of Mr. Tilgh- 
man—the coil apparatus—the same as Thad used at R. G. Mitchell 
& Co.’s candle works. The apparatus | used in my first experiments 
Was a strong copper vessel, and about five or six inches long, and | 
believe the bore or opening was about an inch and a quarter. 

5. Int. Did the coil apparatus which you experimented with in 
Cincinnati differ in any respect, either in construction or proportion, 
from the apparatus described in the Tilghman patent? 

A. Noneatall. It was built exactly in proportion to his patent. 

6 Int. State what was the result of the experiments with that coil 
apparatus in Cincinnati, specifying the kinds of fats which you used, 
how prepared, and how introduced into the apparatus; the time of 
the passage through the coil of pipes, the temperature to which it 
was subjected, and the nature of the products discharged from the 
apparatus, 

A. It was bad. We used the best quality of tallow, and we 
melted and mixed it with one-third part of water, and mixed it well, 
with a a@ force hydraulic pump through the coil, heated at a heat of 
the melting point of tin, and Increased that heat up to the melting 
point of lead. It took us just ten minutes to pass the fat and water 
from the inlet to the ou-let, and so we kept on with the operation 
until a gallon passed through. When we had it up to the melting 
point of tin and bismuth, the fat came out undeeomposed, and when 

we got it above bismuth the fat was partly decomposed, and 
sS2 some of the glycerine, which was one of the products, was 

alse partly decomposed, When we vot to the higher heat— 
the melting pointofleal—the whole of the glycerine was decomposed 
Into acroleime. 

7 Int. You say when the heat got above the melting point of bis- 
muth, glyeerine, one of the products, was partly decomposed. How 
was that indicated ? 

A. By the smell and by the eve. It makes tears run from the 
eyes When acroleine is present. 

8 Int. Am | to understand from your last answer that when the 
apparatus gave out partly-decomposed glycerine acroleine was also 
produced ? 

A. Yes, sir. 
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9 Int. Did the experiments which you had made in New York 
with that coiled apparatus differ, in any essential respect, in the 
mode of treatment and results, from the experiments in Cincinnati? 

A. Not in the least; both were the same. 

10 Int. Is the process described in the said Tilghman patent, when 
worked as therein described, with a coiled apparatus, suitable for 
manufacturing fat acids and glycerine ? 

A. No; it never was and never will be. 

11 Int. Why not? 

A. In the tirst place, the pressure is too high. Nothing but a small 
tube will resist that pressure. A larger vessel would be entirely too 
dangerous. 

12 Int. If an apparatus could be made of sufficient capacity to 
stand that pressure, would the products be such as described in the 
patent? 

A. Not at the heat he describes. 

13 Int. How would the products differ from those deseribed in the 
patent ? 

A, The heat he uses will destroy one product which he claims to 
produce; that is the glycerine. 

14 Int. Working at that heat, what would be the effect of the pres- 
ence of acroleine on the fat acids produced ? 

A. It would impair the qualities of the fat acids, and would give 
the fat acids a very bad odor, and I suppose would lessen the value 
thereof. 

15 Int. Who was present at the experiments made in Cincinnati 
with the coiled apparatus of which you have spoken ? 

A. George Shillito, M. Werk, Charles Harkness, of Cincinnati, 
and C. H. Grant, of Philadelphia, and other manufacturers of fatty 
acids, 

16 Int. Have you at any time, and if so when and where, made 
experiments in working the process described in the said Tilghman 
patent, in a close vessel or digester, first described in said patent? 

A. I have made all my experiments in a great many vessels, not 
only in one or two, in order to get at the results Mr. Tilghman 
claims, but I could never get them to produce good results under 
that heat he specifies in his patent, and I have made another ex- 
eriment in Cincinnati, when I was there, ina digester put up by 
Mr. Tilghman at the Ohio Candle- Works. 

17 Int. Describe how the process was worked in that apparatus at 
the Ohio Candle-Works, and with what results. 

A. We filled the boiler—the way they were accustomed to work 
it—with two-thirds of fat and one-third of water. We injected the 
steam at a pressure of 180 pounds to the square inch. The reason 
why I went to Cincinnati and had these experiments made is: I 

wanted to know how long it would take, by heat, pressure, 
383 and water alone to decompose tallow into fatty acids and glyc- 

erine, at a heat used in Wrigh- & Fouche’s apparatus—say 
about 3574 Fahrenheit, or 180 pounds pressure to the square inch. 
After keeping it under pressure at twelve atmospheres, or 180 pounds 
pressure to the square inch, or at 374° Fahrenheit, for thirty-six 


z See 
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hours, | found that less than three-quarters of the fat was acidified. 
| I had the glycerine water tested: it had not quite 3° Beaume. After 

the thirty-six hours’ operation we did not let the glycerine water 
| settle from seven o'clock in the evening to seven o'clock the next 
morning. The water was drawn off clear from under the fat, and a 
: fresh charge of water was injected, and steam was used at 250 pounds 
pressure to the square inch, and a pump was put in operation, to 
produce a cireulation of water through the fat, for about three anda 
half hours. This completed the operation. After testing the glye- 
erine water, I found it had a little over one degree Beaume, and this 
convinced me that it would take more than fifty hours to complete 
the operation at the pressure of 180 pounds to the square ineh and 
at a heat corresponding with the pressure and without circulation. 
That was the experiment | made with Mr. Tilghman’s apparatus at 
the Ohio Candle-Works, Cincinnati. 

IS Int. How is that Tilghman apparatus usually worked at the 
Ohio Candle Co.’s works; [mean the apparatus referred to In your | 
last answer? 

A. Well, from what [know they used two-thirds fat and one-third 
of water in the apparatus. The apparatus ts constructed, first, of an bd 
iron boiler (or a steam jacket, TP should eall it) and in the inside of 
that iron boiler is a copper borer, and in that copper boiler the fat 
and water is Injected. “Phe steam is let on inside of the tron and on 
top af the copper boiler, at a pressure of 260) pounds—that pressure 
is What To understood they worked at—and imside of the copper ee 


boiler there appears to be a pump which is worked by a belt er 
bre Dart terra of the inside 


crank, and that pra is the water from tl 

copper boiler and spreads the water on the top of the fat which is 
inside that boiler, and by this means he produces the cireulation of 
the water through the fat, and which is hig ehiv essential to the de- 
Without that it would take too long a time 


composition of the fat. 
to accomplish the decomposition. = 
Ii Int. As they usually worked that apparatus, is steam injected 
into the COpPper boiler from another boiler: and, if se, through what 
part of the copper boiler is the steam so injected, and during what 
of the PrOcess z 
. Thev have three steam boilers in which they generate the steam, 
ata pre ssure stuuitable to etlect their purpose ; the steam is not exactly 
he ¢ r boiler: it is injected in the iron boiler, and = 


Injected athe COPPer OOT 
the PPPESSuU Pe equal ros Mself around the CUP POP ODO, 

YW) Int. Is there any opening in the copper boiler which com- 
municates with the steam-chamber of the surrounding iren boiler . 
through which the steam which ts Injected In the tren boiler 
can pass tnto the copper boiler, te act upon the fat under treatment ; 
weer If so, where are such rp nings * 

The copper botler has no head on the upper end, and the steam 
has Nox access to get inside of the copper boiler, and they do apply 


the steam right at the top of the iron boiler, in combination with 


the copper boiler. 

21 Int. Is there any way by which heat is applied to the copper 
boiler, which contains the fat and water, other than by the steam 
generated in the other boilers ? 
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384 A. No, sir; only steam can be used in that apparatus as a 
heating agent. 

22 Int. Are you acquainted with the patent granted to Robert 
Alfred W right and Louis Jules Fouché, for improvements in pro- 
cesses for decomposing fats, granted on the 25th day of January, 
1859; and if yea, have vou manufactured fat acids and glycerine 
with the apparatus therein described; and if yea, where and in whose 
establishment, and for what length of time ? 

A. Tam acquainted with Wright & Fouché’s patent, and I have 
worked it since 1860; I believe I am still working it now, at the 
establishment of R. G. Mitchell & Co., in this city. 

25 Int. Are you a member of the firm of R. G. Mitchell & Co? 

A. Tam. 

24 Int. Have you prepared an estimate of the cost of a 
fats, producing therefrom fat acids and glycerine, with the Wright 
& Fouché apparatus, referred to in your testimony, as compared 
with the cost of manufacturing them with the Tilghman apparatus, 
which vou tried at the Ohio Candle Co.’s works, if that apparatus is 
worked without the means of circulating the water through the fat 
under treatment; and if vea, will vou praduce such estimate, that 
it may be made a part of vour testimony * 

Ans. Yes: Lhave made an estimate, and the following is such 
estimate 

The cost of decomposing 5,000 Tbs, of neutral fat by the process 
of Wright & Fouche, im ten hours, ata pressure of twelve ae Serpe 
or 1S0 Ths, corresponding to a temperature of about 374° FP. is as 
follows 


Cost of six sets of digestors. =o ckenei einen eteideeeeieeeneian $13,567 uF 
” CRED cqncitieecunniocccecesaqaneennon 2627 OO 
i nS Ee RESTS Ee SSO 00 
“lead for lining tanks... om eneninaiinemniiaie: 2 ne 
eh Ra ck cccnnscoeenensenee. *t.e 
“ one copper a a OC EP ae TI Ce IS 200) OO 


$17,641 50 


To work this apparatus, daily, will require three men at 


$2.00 each, and two at 82.50 each... ~~... $11 00 
Dr 7 OO 
100 Ibs. sulphurie acid, at Se........-.---.-- ME Se 3 00 
REE A eee me ce Cm ae 1 oO 
2 OO 
a a SB 32 
i 1 66 
ES LEE SMEARS LEM NO RO 
Interest on the cost of patent .... .............- 4 66 
7 4 
$39 54 
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Cost being (0.494) four hundred and ninety-four thousandths of a 
cent a pound. 


The cost of decomposing 8,000 Ibs. of neutral fat, without 
circulation, in the Wright & Fouché apparatus, based 
upon the operation in Cincinnati, would be as before 


I cai a a S39 54 
085 = Extra labor,two men tor four days, at $2.50_ $20 00 
i RR LILO ne Oe EY rm 12 00 
Extra interest and insurance... --.—- oo an el 21 28 
” REE acicedecaueein ene ee a 6 64 
AONE MLN a Oy 
4 interest on cost of icc ecemicinmieningn eran 1S 6 


102 16 


I i S141 70 


Being (1.771) one cent seven hundred and seventy-one thousandths 
of a cent a pound. 

The extra cost, as above stated, is $102.16 on 8,000 |bs., or per 
pound 1.277 (1.7717); difference, four hundred and ninety-four thow- 
sandths (0.494) of a cent a pound, the cost by Wright & Fouché ap- 
paratus, as before stated. 

25 Int. Are you acquainted with what is known as the lime-sa- 
ponifying process, which was extensively used for decomposing fats, 
and with the acid process, for the same purpose? 

A. Iam acquainted with the lime process, and have worked it for 
many years. [I never worked the acid process, but am acquainted 
with it. 

26 Int. Hlave you made any estimate of the comparative cost of 
manufacturing fat acids and glycerine by the lime-saponifying pro- 
cess, as compared with the cost of manufacturing them by the Tilgh- 
man apparatus, at the Ohio Candle Company’s works, if the said ap- 
paratus should be worked without the means of circulating the 
water through the fat; and, if vea, will you produce such estimate 
that it may be made a part of your answer ? 

| have made an estimate, and the following is my estimate of 
the lime-saponifying process; my estimate of the other | have given 
in my previous answer. 


To decompose §,000 pounds of neutral fat with the use of lime the 
cost would be as follows: 


SE aE CI i ccese cies: shen weve ates ei $4125 00 
Lining with lead ~..--- silanol ialtcitadacieic it el 1,134 50 
a IG ia cthiteiescenivns crenirsinitnneie diiaaiin ceeetaiiatliaee 175 00 
ison pipes ORG GHttines.....nncnc2sccces Scam a ae ae 10S 84 


$1,845 54 
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The working expenses would be: 


1 man at $2.50, and 4 at $2.00 each__...--2.. 2-22 $10 50 
Slt OE I ieee eercew «newwnsibeia ieee wrikedeaiell 7 00 
5 barrels lime, 1,120 Ibs., « ut $2 per in scaiiicciallin A nid iininsialeataetl 10 00 
Sulphuric acid, 2,240 saphy S OC WDnnnnisuitiniiinaiiiiiinianedl 67 20 
Interest and insurance on $1,845.54, at 9% per year. ...- . 55 
WOOT GE WERi cnc cccucnus suscusunsnieeneebGenee 61 
AGG 3% far tase Of Gnateriel . 2.200 cnncnciensnamienonin 17 60 

$113 46 


Whole cost $113.46, or (1.418) one cent four hundred and eighteen 
thousandths of a cent per pound. 
386. So that the cost of producing free fat acids and glycerine, 
at the heat and pressure of the defendant, without circula- 
tion, as before stated, 


i, 900 DANG inn cice scnnee sundae ccamiiannied 1.77 
While by, the lime process the cost will only be..-...------ 1.418 
Gam br the Babe process... . ..concccoeaccencae 0.353 


Which is more than a third of a cent a pound cheaper than any 
method specified in the patent of Tilghman, excepting at a heat 
that generates acroleine, destroving the glycerine, one of the hoe 
ucts that T ilghman claims to generate, and in its destruction taint- 
ing é and impairing the value of the fatty acids. 

7 Int. In the experiment which was made with the Tilghman 
ap paretes at the Ohio Candle Company’s works, without the means 
of circulation, did you fill the boiler with fat and water, or partially 
fill it: and if so, to what extent? 

A. [had no means of testing the fat—how far the boiler was 
filled, and I have told the workmen to fill the boiler the same as 
they generally did; but I suppose the inside boiler was not filled ; 
that there was space for steam-room inside of it. I should suppose 
there was about two and a half feet of room for the expansion of the 
fat. I was told the outside iron boiler was twenty-eight feet high, 
and I believe the diameter was three feet. I should think the in- 
side boiler was about one foot shorter than the outside. I never 
looked into it. 

28 Int. Is Mr. C. T. Jones the president of the Ohio Candle Com- 
pany ? 

A. He is. 

29 Int. In the various experiments which you have made with 
the two kinds of apparatus referred to in the Tilghman patent have 
you ever been able to produce fat acids and glycerine without pro- 
ducing at the same time acroleine ? 

A. Never. 

30. Int. Assuming that an apparatus of either of the forms re- 
ferred to in the Tilghman patent could be made of sufficient size to 
be worked economic cally and with safety, could fat-acids and glycer- 
ine be manufactured by the process described in that patent with 
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sufficient economy to compete in the market with fat acids and 
glycerine manufactured by the lime-saponifving process, taking into ; 
consideration the eXprctise ot separating the acroleine from the other 
products, so us to pore «luce merehantable fat acids and elveerine r 
A. TL think the expense of the Lime process would be the cheapest 
of the two 
St Int. In the estimates which vou have made of the cost of man- 
ufacturing by the lime-saponifving process, what percentage of lime 
did vou assume to be use \ 
A. Fourteen pounds of lime to one hundred pounds of tallow 


HA at a nage 
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Crossoxaminod by Mr Tilghman under protest | 
Adjourned to the Pith tastat Eb asim 


Wirpxesxp vy, dernier TER UN? 
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SY Cpoassdnat TMoase pefer te vour answer te the Oth. Mth. and 
ISth questions, and state whether VO Roa ta sin that at tle 


UNG heat of molting load ta the apperatis deserthed ta the paatert 
the glveertine would be entively destroved 

A. Yes: the glveertne will be entirely destreved TP it prises ten 
minutes through the coil and ue itis not entirely destraved there 
Will be some fat undecomposed, 

O03 Cross-int, Do vou mean that no free glycerine will be produced 
under those chreumestances ? 

A. Tf it is produced it is only produced when there is some part of 
the fat undecomposed—that is, at the melting point of lead. Tf all 
the fat is decomposed at that temperature all the glycerine will be 


* 
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changed to acroleine. . 
34 Cross-int. Did you ever obtain glycerine in solution in the water 


When operating at the heat of melting lead ? 

A. T have, but it was so very small that it is hardly worth while 
to mention. 

oo Cross-int. Tlow did vou ascertain its quantity ? 

A. [did not ascertain the quantity, but [tasted it on my tongue, 
and it was combined with a great deal of acroleine: had a very acrid 
taste; vou could just percecive the sweetness of it,and [considered it 
untit for any use. | 

36 Cross-Int. Do Tunderstand you now to contradict your previous | 
statement, to wit: “When we got to the higher heat—to the melting 
wolnt of lead—the whole of the glycerine was decomposed into acro- 
eine ? 

A. [think it was,and T don’t contradict it. T think the presence 
of glyeerine came from the starting of the lower heat, and mixed 
itself with that fat which was decomposed by a higher heat at the 
melting pointof lead, and [think that that is the reason why the 
fat of the higher heat showed the presence of glycerine, and if it did 
show any traces of glycerine it would show that the fats were not 
thoroughly decomposed: and even between the melting points of 
tinand bismuth [| produced some acroleine; and, then, I have an- 
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other reason for showing some glycerine at the heat of the melting 
point of lead. When the valve of the condenser lifts the rush of the 
fatty acids is so fast that the pump cannot supply it, the valve can- 
not shut fast enough, and so, | presume, that part of the undecom- 
posed fat and glycerine rushes out with it; but if T take the fat and 
put it in a close vessel by itself, and put the fat and water in such 
vessel, and lav such vessel in melting lead, not higher than just suf- 
ficient to melt it, and leave it there just ten minutes, the set 
will be all decomposed, and that is just what convinces me that some 
of the fat in the coil apparatus woes through faster than it ought to— 
in less than ten minutes 

ST Crossant. When and where did vou tev that experiment vou 
speak of in a close vessel hud in melting lead for ten unnutes ? 

AS Te was at ROG. Mitehell & Co's candle works. T believe it was 
two or three years age just at the beginning, when Mr TAlghman 
sued for infringement. [did not tev ttalone niveelf: others tried 
it alsa, with the same result. These was Dr Dorenus, Dr Vander. 
wevde, J.T. Verdana, and uivsell 

SS Crassint An ver oerhun that all the glveorine was dlostroved 
In the experiment with the closed tube hud un the melting lead? 

A. TL think Tam, 

SY Crasssint, Have vou any doubts about it? 

A. Not in the least. 

10 Cross-int. If the faets should turn eut to be otherwise, and 

vou Were convinced that all the glycerine was not destroyed 
SSS inthe closed tube laid in melting lead, do you adhere to your 

answers to the sixth, twelfth. and thirteenth questions, wherein 
you state that at the heat of melting lead all the glycerine was de- 
stroyed? 

A. If I should be convinced that such is the fact, I do not adhere 
to my answers to these interrogatories. But | do not mean to say 
if there should be any fat which is not thoroughly decomposed that 
that glycerine which that fat contained is decomposed. : 

41 Cross-int. Were you examined as a witness In the suit of Tilgh- 
man vs. Mitchell ? 

A. I was. 

42 Cross-int. Did you there testify as to the result of an experi- 
ment made with fat and water kept in a closed tube in a bath of 
melting lead for ten minutes ? 

A. I did. 

43 Cross-int. Did you then testify that you found glycerine in the 
results of that operation ? 

A. I can’t recollect ; I] would have to refer to the testimony, it ts 
so long ago. 

44 Cross-int. Please refer to pages 76, 77, and 78 of defendant's 
printed book, in Tilghman vs. Mitchell, and state what what was 
your testimony on this point. 

A. That is so. I did tind glycerine, according to that; and I said 
there was very little glycerine lett, and it was very poor. 

15 Cross-int. On page 7S do you tind that you state that you 
made another experiment at melting-lead heat with the same result? 
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A. I find that I stated that I made another experiment at melting- 
lead heat with the same results. 

46 Cross-int. Do you now adhere to your answers to the sixth, 
twelfth, and thirteenth questions ? 

A. No; I don’t. At that time it was fresh in my memory. 

47 Cross-int. Please refer to your answers to the third and fifth 
questions, and state whether the coil apparatus you experimented 
with in Cincinnati in 1867 was the same apparatus you experimented 
with in New York in 1864. 

A. Exactly the same in every respect. 

48 Cross-int. Can you state, of your own knowledge, that it was 
made exactly in conformity to the directions in Tilghman’s patent? 

A. I think it was. I state, of my own knowledge, that it was 
made in conformity to the directions in Tilghman’s patent; and 
what is more, Mr. Tilghman himself personally examined the ma- 
chine, and never said to the contrary. 

49 Cross-int. Can you state, of your own knowledge, that the 
method of working the apparatus, during the experiments in Cin- 
cinnati in 1867, and in New York in 1864, was exactly in conformity 
to the directions in the Tilghman patent? 

A. [think I can. I endeavored to conform to his directions as 
near as it could be done, and I told Mr. Mitchell to ask Mr. Tilgh- 
man to come and show me how to work it, and I believe he did so. 

50 Cross-int. What was the pressure per square inch on the safety- 
valve during the experiments in New York and Cincinnati? State 
of your own knowledge. 

A. Twenty-four hundred pounds. 

51 Cross-int. How do you know this? 

A. | had the valves measured and the levers measured, and the 

weight was according to the lever to resist a pressure of 2,400 
389 pounds to the square inch; and that very same weight, lever, 

and valve were used at George Shillito’s manufactory in Cin- 
cinnatl. 

52 Cross-int. Whet was the diameter of the valve? 

A. I believe it was halfanineh. | 

53 Cross-int. Was ita conical valve; and, if so, was this its smallest 
or largest diameter? 

A. It was conical, and this was the smallest diameter. 

54 Cross-int. What was the length of the lever? 

A. Twenty-two or twenty-‘hree inches—perhaps less. I could not 
tell. It could be easily ascertained. I have it, and could go home 
and measure it. 

00 Cross-int. What was the weight? 

A. I believe twenty-two or twenty-three pounds. 

56 Cross-int. What was the diameter of the piston of the force- 
pump? 

A. T beheve halfian inch. 

oO” Cross-int. What is the length of the handle of the foree-pump ? 

A. About three and a halt feet. T have the whole apparatus up 
at the works tn this city and if vow wish to examine it vou ean do 
sou, amd Twill give veu all the facilities to do so 
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58 Cross-int. What was the character of the discharge of the ma- 
terial from the safety-valve of the coil apparatus in the experiments 
at Cincinnati? Was it steady and continuous, agreeing with the 
feed of the pump, or was it irregular and explosive, sometimes dis- 
charging considerable quantities rapidly and then stopping alto- 
gether ? 

A. I have stated that before in my deposition—that it was irreg- 
ular, sometimes discharging considerable quantities, sometimess less, 
and sometimes stopping altogether. ; 

59 Cross-int. Were the discharges of the same character in the ex- 
periments in New York? 

A. There were all the same. 

60 Cross-int. After each of these rapid discharges, must not the 
heated tube have been partly empty of liquid fat and water? 

A. I can’t positively say so. I could not look into it. 

61 Cross-int. As a matter of reason and inference, must it not 
necessarily. have been so whenever the escape from the valve was 
more rapid than the feed of the pump? 

A. It may have been so, but a compression of the water in the 
pipe might have been so great that, through the expansion of that 
water, it filled up the pipe again without producing steam in the 
pipe. 

62 Cross-int. Do you consider that water in a liquid state is com- 
pressible and expansible? 

(Objected to, as the witness is not called as an expert.) 


A. Yes, I do consider it so. 

63 Cross-int. Supposing that water in a liquid state is not com- 
pressible and expansible, must there not have been left an empty 
space in the heated tube whenever the escape from the valve was 
more rapid than the feed of the pump? 

A. That is natural enough, and there must have been an empty 
space in the tube. If you fill the tube with water and draw from it, 
it must be empty so far as you draw from it. 

64 Cross-int. Do you not understand that Tilghman’s patent di- 
rects that the heated tube must be kept constantly full with a mix- 
ture of fat and water? 3 

A. I fully understand that. It must be kept full with a mixture 
of fat and water, and I tried it myself to keep it full, but T was never 

‘apable to do it. 
390 65 Cross-int. Was this direction of the patent actually com- 
plied with in the experiments in Cincinnati and New York ? 

A. We tried to but we could not. 

66 Cross-int. In your sixth answer you state that, in working the 
coil apparatus in Cincinnati, it took you just ten minutes to pass the 
fat and water from the inlet to the outlet. Did you regulate the time 
accurately by a watch? 

A. T watehed the time. 

G7 Cross-int. Did you do this also in the experiments in New York? 

A. T did, 


iS RICHARD A. TILGUMAN VS. WILLIAM PROCTOR EP ALO AND 


OS Cpross tnt, What was the temperature of the fat and water as it 
was fod in by the food-pump ? 

A. The fat and water was at the boiling poiut of water, 

OO Crosssint. What was the boat of the mixture eseaping from the 
safoty-valve” 

A. T suppose the heat was considerably below the boiling point, 
as We Kept the condenser cold, When the discharge was too free the 
fut came out hotter and produced a steam, 

70 Cross-int. Did vou consider that vou were following the diree- 
tion of the patent in allowing ten minutes for the passage of fat and 
water from the inlet to the outlet? > 

A. IT think TI did: but Ishould not think from the first start of the 
operation, after the fat and water rushed out of the pipe, and as it 
took us a longer time, or perhaps less time, before the next discharge 
came, and Thad no means to know how long the fat was in the pipe, 
we worked the pump continually, so as to give the regular charge 
to the coil to send it through in ten minutes. 

71 Cross-int. Look at Tilghman’s patent and say whether the 
directions is that the fat and water should be ten minutes In passing 
through, or that the mixture should be maintained at the desired 
temperature (melting lead) for ten minutes. 

A. We worked according to that specification exactly. I am cer- 
tain about it, and can tell you exactly how it was. On the starting 
point I filled the coil with hot water by the force-pump; then I 
kindled a fire under the apparatus, and heated my apparatus to the 
melting point between tin and bismuth; after I had it at that heat 
[ commenced forcing the fat into the tube, and allowed the time it 
took to pass through the tube until it reached the heated apparatus. 
Afterward I counted the time until the first discharge of the water 
came out through the valve, and that proved that the fat 1s passing 
ten minutes through the coil, 

72 Cross-int. Are vou willing to swear that, in any of your experi- 
ments in the coil, the fat and water were maintained at the heat of 
melting lead ten minutes? 

A. Tecan swear to it that my first charge was exposed between the 
melting point of tin and bismuth, and was kept under pressure ten 
minutes, and, [ think, above the melting point of bismuth also, and 
when it came near the melting point of lead the discharges were 
irregular. [could not swear tothe melting point of lead ; the press- 
ure Was so great We could not regulate it. If we prevented the valve 
from lifting, the discharge was much greater afterward. 

73 Cross-int. In your answer to question 17 you have deseribed an 
experiment made in the Tilghman apparatus at the Ohio Candle 
Company’s works, at Cincinnati, dispensing with the use of the pump. 
Do you understand this operation to be a fulfil-ment of the directions 
in any part of Tilghman’s patent; and, if so, what part? 

A. I think not; because Tilghman claims to decompose fats 

391 in ten minutes, at a heat of 600° Fahrenheit or above, and at 
a pressure of two thousand pounds to the square inch, while 

in my experiment in Cincinnati at the Ohio Candle Works, at a 
pressure of one hundred and eighty pounds to the square inch, and 
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the heat of 374° Fahrenheit, and a time of fifty hours, comparing 
with the ten minutes, | consider that quite a different PTOCeSS, 
Tilghman’s patent conforms more nearly with the owes of distill- 
ing fats, using the same temperature required for distilling. 

74 Cross-int, Tn Tilghman’s patent do vou understand that the fat 
and water are intended to be kept mixed together while exposed to 
the heat and pressure ? 

A. Certainly I understand so, and that is what Tilghman has been 
aiming at, and LT think he cannot do it in the coil apparatus; that 
is my impression. Even if he mixes it outside before it goes to the 
coil, as soon as it reaches the coil I think the fat will be separated 
from the water, and I think that isone cause why we have acroleine, 

72 Cross-int. Has not the stirring and mixing of the fat, water, 
and lime, always been used in the old lime-saponifying process ? 

A. It always has been used. 

76 Cross-int. What is the difference between mixing fat and water 
together, and making one of them circulate through the other? 

A. On one side in the Tilghman process we have nothing but pure 
water and pure fat; there is no base there to mix the water and fat 
together; and if you take the same fat, in the ordinary saponifying 
process, and stir up the water with the fat, and keep it under heat, 
it will never stay confined, and that is the result in Tilghman’s coil 
apparatus. 

77 Cross-int. If the mixer, pierced with holes as described in Tilgh- 
man’s patent, had been put and worked in the Ohio Candle Co.’s 
apparatus, what would have been the result ? 

A. It would have produced a decomposition of fat. 

78 Cross-int. Would it not have produced it as well and as rapidly 
as the pump? 

A. I think Mr. Tilghman don’t apply his steam in the > 
place in that boiler he put up at the Ohio Candle Co.’s works. He 
applies the steam on the upper part of the boiler. 


Direct resumed by C. M. Keiier: . 


(Counsel for contestant now offers Mr. Tilghman to have the coil 
apparatus which was used in the experiments at Cincinnati, as tes- 
titied to by the witness Verdin, put up in this city, at the establish- 
ment of contestant, at any time Mr, Tilghman will designate, and 
have it worked under his direction ; and, if Mr. Tilghman will point 
out that the apparatus does not conform in all respects to the de- 
scription in his patent, it will be altered, under his direction and 
without expense to him, and that he may bring with him to witness 
the experiments any persons whom he may designate, the contest- 
ant reserving the privilege to be present in person, and with such 
others as he may designate.) 


79 Int. Did you answer the 77th cross-interrogatory with the un- 
derstanding that the mixer, pierced with holes as described in_ the 
Tilghman patent, was to be worked within the copper boiler in the 
apparatus at the Ohio Candle Co.’s works, or outside of it, to operate 
upon the fat and water before it is introduced into the copper boiler? 
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A. I meant the mixer was to be inside of the copper boiler. 

80 Int. Is there any suggestion in the Tilghman patent that such 
a mixer is to be operated within the coil, or within the digester first 

suggested in that patent? 
392 A. It is not mentioned at all. It only mentions that a 
mixer should be used outside, before the mixture enters the 
coil. 

81 Int. In the coil apparatus, as the feeding-pump works by an 
intermittent motion, can the flow of matter from the exit-valve be 
continuous without leaving some space within the coil, at times, 
which will not be filled with fat and water, or the decomposed pro- 
ducts? 

A. I think not, because the moment the valve opens, the water, 
heated to that degree of 600°, will explode and open the valve until 
the pressure is reduced, that the valve can shut again. 

82 Int. When working the coil apparatus of the Tilghman patent 
ata temperature corresponding with a pressure of ? OOO pounds to 
the square inch, which will be the most likely to keep the coil full 
of mixed fat and water and the decomposed products, having the 
valve held dewn by a pressure of 2400) pounds, or by a pressure 
slightly above 2,000 pounds to the square inch? 

A. T think the 2400 pounds would be most likely to keep it down, 

SS Int. Did vou ascertain, when experimenting with that coil 
apparatus, whether at any of the discharges from the coil acroleine 
was absent? 

A. Yes; the tirst charges when | commenced. 

S4 Int. In those discharges was the fat decomposed ? 

A. Partially decomposed. 

S5 Int. Was it so far decomposed as to answer the purposes called 
for in the patent—that is, suitable for the manufacture of fatty acids 
and solution of glycerine? 

A. Not at all, because if the fat is not thoroughly decomposed a 
manufacturer may as well shut up his business at once. The busi- 
ness could not be followed profitably. The more perfeet the decom- 
position of the fats, the more the business is profitable. 

S6 Int. In any of the discharges from the coil apparatus, showing 
a complete decomposition of the fats, was acroleine absent ? 

A. No; when the acroleine was the highest, the fat was always 
the best decomposed. 3 

S7 Int. Of what value was the glycerine when acroleine was 
present mn the products dsscharged from the coil? 

A. In my impression, T think it was not worth anyvthing—that 
you could not sell it at all, 

SS TInt. Tn those cases what, if any, was the effect of the presence 
of acroleine on the fat acids produced ? 

A. It was not perfect. Tt impairs the fat acids. It wanted to go 
through another operation for the use of candles, and, I believe, 
that Mr. Tilghman in his patent recommends distillation for the 
purification of those acids. 

F. VERDIN. 
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Subseribed and sworn to before me this 11th of December, 1867. 


R. E. STILWELL, 
U. S. Commissioner. 


Adjourned to 11 a. m., the 12th inst. 


Tuurspay, December 12th, 1867. 
Present: Counsel for respective parties. 


Ro.anp G. MitcHett, a witness called in opposition to the said 
application, deposes and says : 

1 Int. What is your name, age, residence and occupation ? 
393. A. Roland G. Mitchell; fifty-eight years of age; reside in 
the city of New York, and am a manufacturer of fatty acids 

and glycerine. 

2 Int. Are you the remonstrant or contestant in this matter? 

A. Tam. 

3 Int. How long have you been acquainted with the manufacture 
of fatty acids and glycerine, and how long have you been engaged in 
that business ? 

A. I have been acquainted with the manufacture of those products 
about twenty vears, and have been engaged in the manufacturing of 
them in this city for nearly the same period—since 1850, 

4 Int. Are you acquainted with the processes used in the manu- 
facture of fat acids and glycerine? And, if yea, describe such pro- 
cesses and the manner of working them. 

A. Lam acquainted with such processes. They consist, first, by 
the use of water and lime, heated by the agency of steam in an open 
vessel until the generation of the glycerine by the agency of the heat 
and moisture, when the fats are necessarily acidified and combined 
with the lime, forming a salt or lime soap. This soap is decomposed 
by the action of sulphuric acid, when the product is found to be crys- 
talized fatty acids. This product is pressed in a cold hydraulic press ; 
afterwards in a heated hydraulic press. The pressed material is then 
washed with sulphuric acid and made into candles. A second process 
is by the treatment of fats with sulphuric acid, which combines with 
the glycerine of the fats, destroying it, and the destroyed product is 
afterward disengaged from the fats by distilling them in a current 
of the vapor of water. The products are afterward treated, before 
manutacturing into candles, the same as before described. This 
last process is the only one that has been in use in the Atlantic 
cities for many years, excepting by myself, until within a few 
months. Another method of manufacturing has been introduced, 
which I will now deseribe as the third method. Sd. The fat and 
water are placed in a copper vessel and closed in an iron boiler, 
with a steam space between the two. Steam is then generated from 
another boiler or boilers and blown in upon the top of the fat con- 
tained in the copper vessel, in which there is a pump which raises 
the water upon which the fat lies to the top of the copper vessel, 
where it comes in contact with the hot steam, and the action of this 
pump is constantly mixing the fat and water until the heat produced 
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by the steam and its action generates glycerine and produces fatty 
acids. This process is generally used in connection with some lime, 
unless the products are afterward distilled. 4th. The fourth process 
is one used solely by myself in an apparatus patented by Wright «& 
Fouché, in France in 1557, and in this country in 1859. In the pro- 
cess two copper vessels are used, connected with each other. The 
lower vessel is filled with water and placed over a furnace. This 
water Is heated and its Vialpors ascend through ul pipe into the top 
of the other vessel, which contains fat and water. These vapors are 
condensed, and, falling down through the fat, the water is carried to 
the bottom of the lower vessel, where it is again heated, and ascends 
as before mentioned, producing an automatic cireulation of the water 
through the fat antil fatty acids and glveerine are produced. These 
fatty acids are then treated for the manufacture of candles as before 
desertbed. 

> Int, DY the first and second processes which vou have deseribed 
is vlycerine produced as well as fatty acids? 

A. In the tirst process it is produced. In the second process it 
is destroyed by the heat generated by tne action of the sulphuric 

acid, 
oud 6 Int. What is the usual proportion of lime to one hun- 
dred pounds of fut used in the first process Vou have de- 
scribed ? 

A. From twelve to fourteen pounds to the hundred pounds of fat. 

7 Int. What was the price of lime, such as was used in that pro- 
cess, In 1860, and what is the price now ? 

A. I do not recollect what the price was in 1860. I believe it is 
now worth two dollars a barrel, of about three hundred pounds. 

8 Int. What length.of time does it require to work the process 
first described by you? 

A. To saponify the fats it required some eight or ten hours, and 
to decompose the product some five hours additional—depending 
upon the heat used. The heat generally used was just above the 
point of boiling water. The heat was produced by steam injected 
into the material in an open vessel. 

9 Int. What was considered an average charge of fat by this first 
process ? 

A. About eight thousand pounds. 

10 Int. Calling vour attention now to the third process described 
by you, I will ask vou to deseribe the course of the water, which 
you say is lifted by the pump from the under part of the fat. 

A. The pump lifts the water from the lower part of the copper 
vessel and discharges it upon the fat in the upper part of the same 
vessel. It falls down through the fat, upon the same principle that 
operates in the Wright & Fouché apparatus, and that mode of the 
treatment of fats was never adopted until after the process pat- 
ented by Wright & Fouche. 

11 Int. At what temperature and pressure is that third process 
usually worked ? 

A. It is worked at a pressure of about two hundred and fifty 


a 
= 


a a 


ne —— 


ee meta pte 


ania sein 


er mma ea I a 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 413 


pounds to the square inch, corresponding to a temperature of about 
400°, as near as I recollect. 

12 Int. What is the heat and pressure which vou use in the 
Wright & Fouché process? 

A. About 374° of heat and one hundred and eighty pounds of 
pressure. 

15 Int. What is the effect produced by the use of lime in the third 
process which you have described ? 

A. Its use is to hold the water in contact with the fat, and thereby 
aid in its decomposition. 

14 Int. What length of time does it require to work in the third 
process Which you have described, as compared with the time re- 
quired to work the Wright & Fouche process, which you use, assum- 
ing the two to work on equal charges of fat? 

A. If the heat and pressure were the same there would be no ma- 
terial difference, the principles upon which the two forms of appa- 
ratus work being the same. 

15 Int. What length of time does it take to work the Wright & 
Fouché process, which vou use? 

A. From eight to ten hours. 

16 Int. What proportion of the capacity of the vessel in which 
the fat is contained in the Wright & “ouché apparatus is occupied 
by the fat and water? 

A. About nine-tenths. 

17 Int. What is contained in the remaining portion of that ves- 

sel, if anything? 
395 A. Nothing but air before heat is applied to the vessel con- 
nected with it; after that, steam is carried into that open 
space, Which is condensed, as before stated, and falls down through 
the fat. | 

18 Int. Which, in your judgment, is the cheapest to produce the 
circulation of hot water through the fat—by the means used in the 
Wright and Fouché apparatus or by the pump used in the third 
process described by vou? 

A. I have no knowledge of the cost of producing the circulation 
by the pump, but the Wright and Fouché apparatus being made 
entirely of copper,and very strong, the cost of that apparatus, I 
should suppose, would be greater than that deseribed as the third 
process, because the vessels are there made of iron, excepting the 
inside copper one, upon which the pressure is equal; the cost of pro- 
ducing the circulation in the Wright and Fouche apparatus is noth- 
ing, because the heat which produces that circulation is necessary 
to decompose the fat, while in the third process described the heat 
is generated by boilers connected with the decomposing apparatus, 
and the pump is worked by the power obtained therefrom. 

19 Int. Are you acquainted with the process described in the let- 
ters patent granted to R. A. Tilghman, dated October 3, 18547 And, 
if yea, state whether that process, in any form in that patent de- 
scribed, is or has been in practical use. 

A. I am acquainted with the process patented by Mr. Tilghman 
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in 1854, which process will not produce the products therein claimed, 
and therefore never has been introduced into practical use. 

20 Int. Why will it not produce the products mentioned in the 
patent ? 

A. Some portions of all fats are softer, more oily, and more easily 
decomposed than other portions. By subjecting a fat to heat and 
pressure, as described in Mr. ‘Tilghman’s patent, the softer or more 
volatile portions of the fat are almost instantly decomposed into 
acids and glycerine; by continuing the beat long enough to decom- 
prose the harder port ions of the fatthe elyeerine first formed is changed 
Into acroleine, destroying the value of all the glycerine and impair- 
ing that of the fat ackls, while if a less heat is used the time would 
be too long to be practicable or protitable, Without some means were 
used besides heat and pressure to bring and hold the water in con- 
tact with the fat, as stated in| Mr. Tilghman’s subsequent patent of 
LSGO, which Is based Upon the principles ot the Wright and Fouché 
apparatus. Tle sought to impregnate the fat with water, to generate 
the glycerine at a heat which will itself produce a destructive de- 
composition of the fats, and entirely fails of producing fatty acids 
and glycerine. 

21 Int. What are the softest and most easily decomposed fats used 
in the art? 

A. In this country, palm oil, lard, and grease. 

22 Int. From your experience, what is the highest temperature at 
which the fats most easily decomposed can be decomposed without 
the production of acroleine. [have reference now to the decom po- 
sition of fats by water, heat, and pressure. 

A. Acroleine begins to form ata heat of 440 to 450; consequently 
a less heat than that must be used to save the glycerine in a close 
vessel. 

23 Int. Have you had any conversation with Richard A. Tilgh- 
man in which he expressed to vou anything In reference to what 

his intention was as to the condition of the contents of the 
396 — vessels In which the fat was to be treated, as deseribed in his 

matentof Oct. 5, Sot? And, if yea, state what he said on 
that subject and when it: was. 

(Mr. Tilghman’s counsel objects to the admissibility of testimony 
as to any verbal expressions affecting the construction of the specifi- 
cation of Tilghman’s patent.) 


A. On my return from Windsor, in company with Mr. Tilghman, 
after the trial of a case involving the validity of his patent, in a suit 
against myself, Mr. Tilghman stated to me that it was his intention 
that the vessel containing the mixture of fat and water should be 
full of that admixture, and assigned as a reason for it that, as glyve- 
erine was more volatile than the fat acids, acroleine would not so 
readily form ifthe glycerine was kept in solution; and his patent 
refers to the Perkins water apparatus which will not operate unless 
kept full. 

24 Int. Are you acquainted with a patent granted to Richard A. 
Tilghman, in England, January, 1854, in which is deseribed the 
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process of decomposing fatty bodies similar to the process described 
in his American patent of October 53,1854? And, if yea, state if 
you find therein anything not found in the American patent, and 
what reference such part has upon the question of the temperature 
to be used by him in working the process to obtain fat acids and 
a solution of glycerine. 

(The english patent of R. A. Tilghman, dated January 9, 1854, is 
put in evidence.) 


A. Tam acquainted with the English patent of R. A. Tilghman, 
from which his American patent takes date, and [ believe it will be 
found: in his correspondence with the Patent Office here that the 
Commissioner of Patents refused to grant Mr. Tilghman a similar 
patent because it was for the making of soap as well as fat acids 
and glycerine. In his English patent he says that the heat re- 
quired for making soap is less than that which Is necessary to pro- 
duce free fat acids, and should generally be kept between the melt- 
ing points of tin and bismuth, which are 440 and 510, as stated in 
both the English and American patents. [ have also before me a 
copy of his French patent, in which he says the heat necessary for 
the making of soap is less elevated than that required for the pro- 
duction of the fat acids. It should be maintained between the 
melting points of tin and bismuth for the manufacture of soap. \ 
Upon operating at a too great heat the soap, which escapes by the 
safety-valve, has a special and disagreeable odor. In this French 
patent he says the tubes may be heated by a furnace, by a metallic 
bath, or inany other convenient and uniform manner, and the heat of 
the melting point of lead has been found convenient for this opera- 
tion, and it has generally produced good results, which heat is 612. 
And Mr. Tilghman testifies in the suit before refore referred to that 
when he exhibited his process to G. F. Wilson, of England, in the 
month of June, 1854, it was at a temperature above the melting point 
of lead, but below that of saltpetre. . 

25 Int. Did you at any time, and, if so, when, give directions to 
construct an apparatus according to the description contained in 
Tilghman’s American patent of 1854? And, if yea, state to whom 
you gave such directions, and whether such directions were ex- 
ecuted. 

A. After Mr. Tilghman had produced testimony in the suit be- 
fore referred to to prove that products such as claimed in his patent 
could be obtained at the heat and pressure therein stated, so satis- 
fied was I of the incorreectness of that testimony I requested per- 
mission of him to see the experiment repeated in his presence at any 
time convenient to himself, in the city of his residence, which re- 

quest he refused. I then directed my partner, Mr. Florence 
397 Verdin, to havea coil apparatus made in exact conformity to 
the specitications of that apparatus in Mr. Tilghman’s patent, 
and which he states is his best form. It was made under the direc- 
tions of Wm. Thomas, who was formerly an engineer at my works, 
and a most skilful mechanic, in the spring of 1864, and, I believe, 
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was as near a conformity to the specifications of the patent as it was 
possible to make. 

26 Int. Did you witness the experiments made with that appa- 
‘atus ? 

A. I have seen experiments made with that apparatus repeatedly, 
both here and in Cincinnati. 

27 Int. Did you hear the testimony given by Mr. Florence Verdin 
yesterday and the day before in relation to the experiments made 
with that apparatus in this city and in Cincinnati, and as to the re- 
sults of such experiments? And, if yea, state whether you agree 
with what Mr. Verdin testified to on those subjects or disagree there- 
from: and, if the latter, wherein. 

A. | heard the testimony of Mr. Verdin, and, from my recollection 
of it, it is entirely correct. Ile is one of the most truthful and reli- 
able men with whom I have ever had any connection. We tried 
faithfully to produce the products claimed in Tilghman’s patent, be- 
cause, if fats could be decomposed into fat acids and glycerine in ten 
minutes, our process of ten hours, or sixty times as long, would be 
entirely worthless. 


Adjourned to the 13th inst. at 11 a.m. 


hripay, December 13th, 1867. 
Present: Counsel for the respective parties. 


Cross-examination by Mr. B. C. TirGHMaAwN under protest: 


28 Cross-int. In your fourth answer you state that the second pro- 
cess therein described, which is by distillation in a current of steam, 
is the only one which has been in use in the Atlantie cities for many 
years, except by yourself, until within a few months another method 
has been introduced, which you then describe as a third process. 
Now please state whether you are acquainted with C. H. Grant, of 
Philadelphia, and Henry Bowers, of Philadelphia. 

A. Tam well acquainted with both those persons. 

29 Cross-int. Do you not know, from information and_ belief, that 
before you ever commenced manutacturing by the Wright & Fouche 
apparatus C. TT. Grant & Co. were manufacturing fat acids and 
glycerine in Philadelphia in an apparatus made by Mr. Tilghman 
and under a license from him? 

A. Ido know that C. HL. Grant & Co., of Philadelphia, were ex- 
perimenting for a long time in an apparatus put up at their works 
a yvear after the date of the French patent of Wright & Fouché, in 
which, as T have before stated, the principles of that apparatus were 
used to bring and hold the water in contact with the fat. And in 
his application for the extension of his patent Mr. Tilghman  pro- 
duces the evidence of Mr. Oat, showing how that apparatus was con- 
structed. Mr. Oat says: In July, 1850, we made for Mr. Tilghman 
a copper boiler or digester about three feet in diameter, thirteen feet 
long, and three-eighths of an inch thick, with a rotary stirrer or agi- 
tator working through a stufling box. This apparatus would not 
resist the heat and pressure patented by Mr. Tilghman in 1854, and, 
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if it would resist that heat and pressure, the use of an agitator was 
shown to be necessary. Mr. Grant, in his testimony in the Werk 
case, testifies that it Was used under a pressure of one hundred and 
fifty pounds only to the square inch, or thereabouts, some- 
39S times without any lime, aad sometimes with from a half per 
cent. up to two per cent. of lime. In answer to a question, if 
he could compete with other manufacturers by obtaining free acids 
by the agency of water and heat alone in this apparatus, he states, 
“T don’t think we could.” He afterward states that, not being satis- 
fied with the results of the decomposition, they resorted to the dis- 
tillation of the stock, after it came from the boiler, which produced 
a very satisfactory quality of fat acids, attended with considerable 
loss of material; that it took thirteen hours after the pressure got up 
to 150 pounds to produce this partial decomposition of the stock ; 
that they made no candles from the product of the stock decom posed 
in the Tilghman boiler alone, but they distilled that product to make 
candles, or mixed it with other stock that had been acidified and 
distilled; that they always used Mr. Tilghman’s process in connec- 
tion with another, which was the sulphuric-acid process. This state- 
ment of Mr. Grant shows that he did not manufacture by any pro- 
cess or apparatus introduced into his works by Mr. Tilghman, but 
that he used the sulphuric acid process for the decomposition of his 
candle-stock, with which he mixed the product of the Tilghman 
boiler. Inthe experiments with the Tilghman boiler he undoubtedly 
decomposed the softer portions of the fat into fatty acids and glycerine. 
The glvcerine was sold to Mr. Bower, but the products were so un- 
satisfactory that he abandoned the process, and tried to sell me the 
apparatus. I think that these experiments were made before the in- 
troduction of the Wright & Fouché apparatus into our works. Mr. 
Grant has stated to me that, in the experiments Mr. Tilghman made 
at his works, he caused him the expenditure of a large sum of money, 
without any beneficial results; but he never stated whether he worked 
under a license from Mr. Tilghman or not, and I have no further 
knowledge on this subject. ; 

30 Cross-int. Do you not know, from information and belief, that 
N. Ropes & Co., of Cincinnati, have been manufacturing fat acids 
and glycerine from the spring of 1860 up to the present time by the 
same process and kind of apparatus as Grant used, and under a license 
from Mr. Tilghman ? 

A. In his testimony in the Werk case, given on the 3d April, 1860, 
Mr. Ropes states, in answer to a question whether he had been work- 
ing under Mr. Tilghman’s process, that he had, or rather experi- 
mented with his process, until lately ; that he began experimenting 
about the beginning of January; that these experiments were not 
satisfactory as to the quality of the stock; that recently he had sue- 
ceeded, by a change of water, an agitator, and the use of some lime; 
that he had never made but two operations without the use of lime. 
In the first one, the stock was not all erystalized, and did not give 
satisfaction; the last time it was beautifully crystallized, but it took 
twenty hours to produce an unexceptionable article. I believe Mr. 
Ropes continues this mode of operating, but he does not sell his 
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Ropes. 


31 Cross-int. Do you not know, from information and belief, that 
the following firms are now manufacturing fat acids and glycerine 


under a license from Mr. Tilghman, to wit: The Ohio Candle Com- 


pany, Cincinnati; Procter & Gamble, of Cincinnati; N. Ropes & Co., 
of Cincinnati; M. Werk & Co., of Cincinnati; George Shillito, of 


Cincinnati: W. H. Woods & Co., of Cincinnati, until burned out 
about two months since: Shaeffer & Co., of St. Louis; Goodwin & 
Behr, of St. Louis; Cornwall & Brother, Louisville, Ky.; 
Schneider & Co., of Chicago; A. Gross & Co., of New York? 
If you have no information and belief as to either of these, 
state particularly which they are. 

A. I believe that all the persons named are working under a 
license from Mr. Tilghman, excepting M. Werk & Co. and Shaeffer 
& Co., of St. Louis. After Mr. Tilghman had obtained lis patent 
of 1860, and put it in operation at the manufactory of Ropes & Co., 
of Cincinnati, he sued Mr. Werk for an infringement of his patent 
of 1854. Mr. Werk was decomposing by steam in a close vessel, 
with seven pounds of line to one hundred pounds of fat. Identi- 
“ally the same process was patented by Radley & Meyer, in England, 
in 1850. That evidence not being produced at the trial a decree 
was entered in favor of Tilghman. Mr. Werk testifies, in Cinein- 
nati, in the suit of Tilghman vs. Mitchell, that he settled with Mr. 
Tilghman by paying him about fourteen thousand dollars to the 
expiration of his patent, which confined him to the use of seven per 
cent. of lime for the remaider of the patent. I know nothing about 
Shaefler & Co. 

32 Cross-int. Excepting your own firm do you know of any per- 
sons in the United States who are manufacting fat acids and glyce- 
rine by the action of water at a high temperature and pressure 
without paying a license to Mr. Tilghman? If so, please state their 
names and places of business. 

A. There are no manufacturers making fatty acids and glycerine 
in the United States, within my knowledge or belief, at any tem- 
peratures or pressures, and certainly not what Mr. Tilghman states 
as high temperatures and pressures in his patent of 1554, which are 
the identical temperatures named in the patent of Radley-& Meyer, 
of 1850, for producing within a close vessel a destructive decompo- 
sition of the fats. All the manufacturers use lime enough to hold 
the water In contact with the fat, or use an agitator or pump, or 
some other method of producing and retaining a mixture of the fat 
and water. 

33 Cross-int, You have sited in vour 26th answer that vou re- 
quested and that Mr. ‘Tilghman refused vou permission to see bis 
patented process performed in his apparatus, Did Mr. Tilghman 
give any reason or explanation ef his refusal? 

A. At the time that request was made Mr. Tilghman gave no 
answer, but requested time to consult with his counsel before he 
should decide. When he refused he stated as his reason that the 
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I believe he is licensed by Mr. Tilghman, who took out 
a patent in 1860, May 15, for such a process as that described by Mr. 
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coil apparatus was dismantled, and it would require considerable 
time to get it in working order, and might delay the hearing of the 
case. The request was made on the 19th March, 1864, and answered 
on the 24th of March 

34 Cross-int. Did Mr. Tilghman at any time afterward offer you or 
your counsel that you should have an opportunity to witness his 
process performed 1n his apparatus, and did you accept that offer? 

A. After Mr. Tilghman’s refusal to let me see the working of his 
apparatus, I immediately directed one made, which was in the 
process of construction when his offer to let me see his was made. 
When mine was finished I invited him to be present at its working 
and to show me how it could be used to obtain the products claimed. 
He visited my works, saw the apparatus, but refused to be present 
at its working. 

oo Cross-int. Did not Mr. Tilghman on the 24th of March, 1864, 
when he explained that his coil apparatus had been dismantled, at 
the request of Professors Booth and Bridges, in order that they 
might examine its internal construction, produce before the commis- 
sioner a smaller apparatus and offer to experiment with it in your 
presence at any time and place to be fixed by you? 

A. lL remember that such reasons were assigned for not allow- 
400 ing me to see the coil apparatus of Tilghman, and the reasons 
appeared to me very absurd—the dismantling of an iron coil 
that the chemical gentlemen should examine it. Subsequently a 
small pipe was offered in evidence, and the offer was made to experi- 
ment with it; but as no vessel large enough for practical use would 
withstand the enormous pressure patented by Mr. Tilghman, unless 
it could be made to work in a continuous form (and that form is 
shown by the testimony of Mr. Ropes to be entirely impracticable, 
at page 8, defendant’s testimony, Tilghman vs. Mitchell, Cieines the 
same fat in different conditions required from twelve to twenty 
hours to decompose it), I did not desire to see the experiment. 

36 Cross-int. Did not Mr. Tilghman, twelve days after stating that 
his coil apparatus was dismantled, to wit, on the 5th of April, 1864, 
make a formal offer in writing to vour counsel to show the coil ap- 
paratus in operation to you in Philadelphia, at any convenient day; 
and why aid you not accept such offer ? 

A. He did make such an offer, and | have already stated the rea- 
sons why it was not accepted, because we had such an apparatus in 
the process of construction, which we had directed to be made im- 
mediately after his refusal. 

37 Cross-int. You have stated that your coil apparatus, intended 
to imitate Tilghman’s was made by a skilful mechanic, named 
Thomas; now, on whom did you rely for the proper loading of the 
valves of that apparatus, so as to maintain the pressure called for in 
Tilghman’s patent? 

A. The said Thomas was a machinist in the employ of Van Horn 
& Co, of this citv. The direction was given to him (Thomas) to 
construct the coil in exact conformity to the patent of Mr. Tilghman. 
The working of the apparatus, the loading of the valve, was left to 
Van Horn & Co. in connection with Mr. Thomas, my partner, Mr. 
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Verdin, and others. I don’t know whether Van Horn & Co. were 
— during the working of it. Further than what I have said, 
“unnot say who took charge of the proper loading of the valve. 


Direct resumed by Mr. KELLER: 


38 Int. What do you mean in your answer to the 32d cross by 
the expression “use lime enough to hold the water in contact with 
the fat, or use an agitator or pump, or some other method of produc- 
ing and retaining a mixture of the fat and water?” 

A. Water or its vapors have always been used in the decomposi- 
tion of fats for the generation of their glycerine, which does not exist 
in the fat, but requires the agency of moisture to create it. Lime, 
which has the properties of an alkali, is the cheapest and best agent 
to hold the moisture in contact with the fat, and consequently it was 
always used, and is yet to some extent, excepting at our works, 
where the apparatus of Wright & Fouche causes a constant inter- 
mixture of the fat and moisture by an automatic circulation. The 
agitator does not produce as perfect a mixture of the fat and water 
as the Wright & Fouché apparatus, or as the process by the pump, 
which was not introduced until September, 1865. 

39 Int. By the Wright & Fouche apparatus and the pump, is the 
water brought i In cont act with the fat by stirring the two together, 
or by causing the water continuously to flow through the charge of 
the fat from the upper part of the charge downward, and then up 
again to redescend through the fat? 

A. I have before stated that the principles upon which the 

401) Wright & Fouché apparatus worked and that of the pump 

introduced by Mr. Tilghman, were the same; that the water 

fell down through the fats, owing to the difference in the densities 

of the two bodies, and was again thrown or carried to the upper sur- 

face of the fat, to be thus continuously circulated through and be 
mixed with it. 

40 Int. When you requested Mr. Tilghman to let you see the 
working of his coiled apparatus, did he ‘then tell you that it was 
dismantled ? 

A. He did not, but stated that, as*his counsel, Mr. Harding, was 
not present, he wished to consult with him before deciding. 

41 Int. When Mr. Tilghman visited your works did he examine 
the coiled apparatus you had there constructed according to his 
patent ? 

A. He did so examine the apparatus. 

42 Int. Did he say that it was not constructed in accordance with 
the description in his patent ? 

A. He did not. 

43 Int. The small pipe, which he afterward offered to experiment 
with in your presence—was it in the form of a coil, to work continu- 
ously, as secondly described in his patent, or in the form of a digester 
or closed vessel, first named in his patent : and, if the latter, about 
what size was it? 

A. It was a straight tube of wrought iron, nineteen inches in 
length, three-eighths of an inch thick, with an interior diameter of 
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abort an inch and a quarter, lined with a copper tube, reducing the 
interior diameter to about ove inch. When in action the open end 
was to be closed by a plug of copper, with iron cap-screws, sustained 
by a wedge, to secure the copper plug in its place, so that it could 
not be worked continuously. 

44 Int. To work the Tilghman process, in a closed vessel of suffi- 
cient capacity for practical use, at the temperatures named in the 
Tilghman patent, and at the pressures due to such temperatures, 
would you be willing, even if it could p.oduce the products named 
in the patent, to use it; and, if not, why not? 

A. I have before stated that such pressures could not be safely 
used in any closed vessel large enough for practical use, even if the 
products claimed by the patent could be obtained. In the Perkins 
water apparatus, referred to in the patent, the pipes generally used 
were from a half an inch to an inch internal diameter, and they 
sometimes burst; they are from one-quarter to three-eighths of an 
inch thick. Now, the bursting of a pipe filled with water would 
cause but little comparative injury, steam being well known to be 
one of the best agents for the extinguishing of fire, while the burst- 
ing of a pipe filled with fat and water would cause an inflammable 
gas to escape, which would carry flame with a lightning-like ra- 
pidity and inevitable destruction to everything with which it came 
In contact. 

45 Int. In your answer to the 35th cross-question, did you mean 
to be understood as testifying that the apparatus referred to in the 
testimony of Mr. Ropes, when decomposing fats in from twelve to 
twenty hours, worked according to the process described in the 
Tilghman patent of 1864? 

A. I certainly did not. There can be no resemblance between 
the process as patented by Mr. Tilghman, to occupy five or ten min- 
utes to produce the results claimed by heat and pressure only, and 
one which took from twelve to twenty hours with the aid of an 
agitator. 


(Remonstrant’s counsel puts in evidence patent granted in Eng- 
land in 1850 to William Radley and Frederick Meyer for treating 
fatty and other bodies to obtain products, which patent is numbered 

13081; granted in England May 25, 1850. 
402 Counsel for remonstrant also puts in evidence a copy of a 
commission issued in the suit of Tilghman vs. Mitchell, in the 
southern district of New York, issued to take the testimony of J. B. 
Moinier, in Paris, and the testimony under such commission, and 
the exhibits thereto annexed, and marked Exhibit B. 

Counsel for applicant objects to the admission of the testimony 
taken under the commission referred to on the ground that it is 
taken in a different proceeding, and also that it is not taken within 
the proper time; also objects to the admission of the patent No. 
13081 as not being offered within the proper time.) 


R. G. MITCHELL. 


Subscribed and sworn to before me this 13th day of December, 
1867. 


R. E. STILWELL. 
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STATE OF New YORK, ) 
City and County of New York, \ ° 

At the said city and county,on the 10th and 11th days of Decem- 
ber, before me personally appeared the above-named Florence Ver- 
din, and, on the 12th and 15th days of December, 1867, before me 
personally appeared the above-named Roland G. Mitchell, and seve- 
rally made oath that the foregoing depositions by them subscribed 
contain the whole truth and nothing but the truth. 

And said depositions are taken at the request of Roland G. 
Mitchell, to be used upon the hearing of the application of R. A. Tilgh- 
man for an extension of his patent for purifying fatty bodies, granted 
October 3, 1854, before the Commissioner of Patents of the United 
States, at his office, in the city of Washington. Said R. A. Tilgh- 
man was duly notified, as appears by the original notice hereto an- 
nexed, and attended by Lb. C. Tilghman, his counsel. 


Certified by me. 
R. E. STILWELL, 


U.S. Commissioner. 


8. 


U.S. Cireuit Court, Southern District of New York. 
Ricuarp A. Tinguman vs. RoLAND G. MITrcHeEtLt. 


[t is hereby stipulated and agreed by and between the parties to 
the above suit and their respective solicitors that the testimony of C. 
Hf. Grant, taken in the eity of Philadelphia on the 20th day of April, 
1S68, by and before Wm. B. Dayton, a notary public in said city, 
shall be received in this cause, and may be read and used in the 
hearing therein before Kenneth G. White, Esq., master, &e., In the 
same manner and with the same effect as if such testimony had been 
taken by and before said Kenneth G. White, Esq., in the city of New 
York. ' 

Dated April 21, 1S68. GEORGE HARDING, 

Solicitor for Complainant. 
Ss. D. LAW, 
Solicitor for Defendant. 
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York. 
Ricuarp A. TrragumMan vs. Rotanp G. MITCHELL. 


Testimony of Charles Hl. Grant, of the city and county of Philadel- 
phia, State of Pennsylvania, taken before me, Wm. b. Dayton, a 
notary public in and for said city and county, at the oifice of 
Baldwin & Collier, No. 522 Walnut street, in said city of Phila- 
delphia, on Monday, the 20th, and by adjournment on Tuesday, 
the 2Ist days of April, A. D.1S68, pursuant to the annexed notice, 
to be read before Kenneth G. White, Esq., special master in the 
above-entitled cause, on behalf of the defendant. 

Monpbay, April 20, A. D. 18S6S—11 a. m. 
Present: Charles B. Collier, Esq., on behalf of defendant; Benja- 
min C. Tilghman, Esy., on behalf of complainant. 
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Cuarves H. Grant, a witness produced on behalf of the defend- 
ant, being duly and solemnly sworn, deposes and says: 


Q. 1. Where do you reside, and in what business are you engaged ? 

A. I reside in Philadelphia; am a manufacturer of adamantine 
candles. 

Q. 2. How long have you been engaged in such business in the 
city of Philadelphia ? 

A. About eighteen years. 

Q. 3. What process do you now use at your manufactory ? 

A. The distillation process, with the use of sulphuric acid. 

Q. 4. For how long a time have you used such distillation pro- 
cess ? 

A. About fifteen years, I think ; somewhere about fifteen vears. 

Q. 5. During such period have you used or attempted to use any 
other process for the manufacture of candles; if so, when and what 
was such other process ? 

A. Yes: from the fall of 1859 to nearly the beginning of 1862 we 
used the Tilghman process, but not continuously. 

Q). 6. Have you read the specification and examined the drawings 
thereto annexed of letters patent issued to Richard A. Tilghman, 
dated October 3, A. D 1854, for an alleged improvement in processes 
for purifving fatty bodies ? 

A. I have several years ago. 

Q. 7. In using the Tilghman process referred to in your answer to 
question 5, were you working under a license under the patent re- 
ferred to? 

A. We were. 

Q. 8. In such process as operated by you, did you employ a coil 
apparatus such, or substantially such, as that shown in the drawings 
annexed to said letters patent ? 


= 
Q. 9. What form of apparatus did you employ ? 
A. A evlindrieal digester with spherical ends. , 


Q. 10. From whom did you procure it? 

A. From Mr. Richard A. Tilghman himself. We used two; 
104 the first of which was furnished by him, and the second one 
we had made. 

(). 11. Will you now state how long you used this process, the 
manner in which you used it, the heat and pressure employed, and 
the result of the process ? 

A. From the time we commenced to use it until we ceased to use 
it was about two years. We used itin connection with a high-press- 
ure boiler, and with fires underneath the digesters. The heat was— 
the pressure was about one hundred and sixty pounds to the square 
inch, and the heat was such as would be indicated by that pressure. 
The result of that process was a decomposition into fat acids and 
glycerine, which, from its dissimilarity to fats of like kinds which 
we had decomposed by the old lime saponification process, we con- 
cluded were imperfect. There was a deadness of crystal-ine or gran- 
ular formation, such as we were accustomed to in the old lime 
saponification process. 
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Q 12. Was lime employed by you in the Tilghman process? If 
so, state the percentage of lime used relatively to the fat. 

A. We used the process a portion of the time without any lime, a 
portion of the time with a half per cent., sometimes with one 
per cent., and sometimes, occasionally, with a higher percentage. 

Q). 15. What provision, if any, was made for the agitation of the 
fat during its treatment? 

A. It was agitated by paddles on a shaft running through the 
digesters from end to end. 

(). 14. Did you ever use the process without this agitator, and 
Without steam venerated In a separate boiler from that in which the 
fat was contained ? 

A. We never used it without the agitator. I think we never used 
it without steam. 

Q). 15. Was there any change in the mode of generating and com- 
municating steam to the digester in which the fat was contained ? 
If so, state what such change was. 

A. I think at first we used a low-pressure boiler, until the pressure 
in the digester was equal to that in the boiler. Subsequently we got 
a high-pressure boiler. 

Q). 16. State whether or not you voluntarily abandoned the use of 
the Tilghman process. If so, why? 

A. The primary reason was that we found it was costing us too 
much. We had abandoned the attempt to make candles satifactorily 
by the process alone, and had tried it in connection with distillation, 
sometimes by distilling the stock or fat acid after it had been de- 
composed in the Tilghman digesters, and sometimes mixing tallow 
that had been decomposed in the digesters with palm oil that had 
been distilled after decomposition with sulphurie acid. “The distil- 
lation of fat acids deeomposed in the Tilghman boiler was very 
gassy When about two-thirds of the distillation was complete. The 
candles made from a‘mixture of tallow decomposed in the Tilgh- 
man boiler and palm oil acidified by the sulphuric acid process and 
distilled were of a grayish tinge of color, and inferior in quality to 
those made by the sulphurie acid process, and sold at less prices on 
that account. ‘Toward the close of-our use of the Tilghman pro- 
cess we used less proportions of tallow decomposed in them and 
larger proportions of palm oil distilled after acidification by sul- 
phurie acid and got better candles. 

Q). 17. Did you ever make candles from the product of ‘the Tilgh- 
man process alone; and, if not, why not ? 

A. I dou't recollect that we ever made any by that process 

405 — alone, but we may have done so. We could not make a good 

colored stearic acid. We could not make the material press 

right. It was too dead or ungranular, which was one of our rea- 

sons for endeavoring to work it in connection with the palm oil 
acidified with sulphurie acid and distilled. 

Q). 18. Were you able to make a good candle by distilling the fat 
after it had been treated by the Tilghman process ? 

A. Yes. 
Q. 19. Was this a profitable mode of treatment ? 
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A. No; it was unprofitable. 

Q. 20. What supervision, if any, was exercised by Mr. Tilghman, 
the patentee of his process, as practised at your manufactory ? 

A. He was there frequently. He suggested all the modes of treat- 
ment. He advised that, although the water would thoroughly de- 
compose the fat, he considered it better to use a little lime, say one- 
half per cent., to hasten the operation. 

(Q). 21. Will you state how long the fat was under treatment when 
working with water alone, and how long when lime was used in con- 
nection with the process ? 

A. LI cannot recollect. We expected, as well as I can recollect, to 
produce a decomposition by water alone in about six hours, but, I 
think, were more than twice that long. The reason we got the sec- 
ond-boiler was because the first one worked so much slower than we 
anticipated. I can't recollect how long it took when we used lime. 

Q. 22. Do you mean to be understood as saying that, by the use 
of water, with heat and pressure alone, any such decomposition of 
the fat was produced as enabled you to make merchantable candles 
of the material so treated ? 

A. We could not, except, possibly, by a double hot pressure, which 
we never tried. 

Q. 25. At whose suggestion was the form of apparatus which you 
have described introduced at your establishment, and are you able 
to state why the form of apparatus as described in the patent was 
not introduced at vour manufactory ? 

A. We never asked Mr. Tilghman to try the decomposition with 
the coil, and I don’t think he ever suggested it. In our first con- 
versation with Mr. Tilghman, after his return from Europe, after 
securing his patent, I spoke to him of what was known as the tank 
operation, wherein the decomposition of fats was made in tight tanks 
with about seven per cent. of lime, which, he claimed, was his pro- 
cess, but the form of tank that he furnished us was of his own con- 
trivance, for all I know to the contrary, except the above sugges- 
tion. 

(). 24. Have you visited manufactories working under a license 
from Tilghman, and are you familiar with their mode of operating, 
and can you state whether any of them decompose fat by water 
alone, or without the agency of steam generated in another boiler 
from that in which the fat is treated ? 

A. I have visited the Ohio Candle Company’s works, Wm. H. 
Wood & Company’s, and N. Ropes & Co.’s establishments, in Cin- 
cinnati, and A. Gross & Co.’s establishment, in Jersey City. The 
first three use steam, and Gross & Co. have arrangements for steam, 
a high-pressure boiler, but had not commenced operations when I 
was at their place. 

(). 25. Do you know whether the aforesaid manufacturers, or any 
of them, have a distillatory apparatus which they use in connection 

with their mode of operating”? 
406 A. The Ohio Candle Company and Wm. H. Wood & Co. 
both distilled stock decomposed in a Tilghman boiler. I have 
seen a great many candles made by Wm. H. Wood & Co. since they 
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introduced the Tilghman digesters, and have seen samples of their 
fat acids, both pressed and unpressed, all of which were distilled, 
and they were distilling when | was in their works, which was in the 
spring of 1867. [ have not during that time seen any candles made 
made by them that had not been distilled. I have seen candles 
made by the Ohio Candle Company entirely of distilled stock, and 


when I was in their establishment | saw considerable quantities of 


pressed material, stearic acid not moulded, from distilled stock. I 
saw also other candles that had the appearance of being made wholly 
or in part from fat ackis decomposed in Tilghman boilers, and 
which were a seeond quality. Ropes & Co. had no distillatory appa- 
ratus, and I am satisfied that the last samples of his candles that I 
have seen were not distilled stock. Ropes & Co: were using when I 
was at their place pure lard stearine, which decomposes much more 
readily than tallow; and from the appearance of their candles, which 
| have since seen, | conclude that they have been made out of the 
same material. 

(). 26. In the letters patent of Mr. Tilghman the following lan- 
guage occurs: “The process may be performed more rapidly and 
also continuously by causing the mixture of fatty matter and water 
to pass through a tube or continuous channel heated to the tempe- 
rature already mentioned (to wit, the melting port of lead), the 
requisite pressure for preventing the conversion of water into steam 
being applied during the process, and this, | believe, is the best 
mode of carrying my Invention Into effect. In the drawing here- 
unto annexed are shown livures ofan apparatus for performing this 
process speedily and continuously, but which apparatus | do not in- 
tend to claim as any part of my invention.” Ilaving examined this 
drawing as you have stated, are you able to state, and, if so, will you 
state, the comparative degree of practicability or utility of the Tilgh- 
man process when practised in the form of apparatus shown in said 
drawing, and when yractised in the form of apparatus formerly 
used at your establishment, and used by Ropes and others named ? 
And if your opinion in such behalf is based upon any observation 
of the effect in the coil apparatus shown in the drawing, vou will 
please so state. | 

A. When IT was in Cincinnati, in the spring of 1867, [ saw ap- 
paratus similar to this at work. The coil was placed in the fur- 
nace; the fat and water were placed in a tin vessel about equal 
parts, and pumped through the coil, On the other end of the coil 
there was a high-pressure valve. ‘The pumping was done steadily. 
When the pressure was suflicient to lift the valve the fat came out 
into a vessel placed to receive it. The fat didn’t come out ina steady 
stream, but in sudden spirts, sometimes making enough noise to 
alarm those present who were most timid. The decomposition was 
very imperfect and the smell offensive. That material was to- 
tally unfit for the manufacture of candles in competition with any 
process. 

(). 27. State whether or not, if vou know, there are any manufae- 
turers of fatty acids and glycerine in Philadelphia or Pennsylvania, 


™' 2 on wee 


a tome 


; 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 427 


or in any of the Atlantic States, with the exception of Gross & Co., 
in New Jersey, and the defendant, in New York city. 

A. There are none, and there have not been recently. 

Q. 28. State, if you know, how long Gross & Co. have been oper- 
ating. 

A. They have not been operating overa year. I don’t think they 

have been operating over six months. 
407 Q. 29. State, if you know, whether Professors Booth, Rogers, 
and Genth, or either of them, ever visited you manufactory ; 
and, if so, at what time ? 

A. I don’t know of their ever visiting it; they might have been 
there without my knowledge. 

Q). 50. State whether or not, during the employment by you of 
the Tilghman process, any process other than that which you have 
described was used in connection with it for the purpose of harden- 
ing the stock, or otherwise. 

A. In the earlier part of the time that we used the Tilghman pro- 
cess we also used a process for the purpose of hardening the stock, 
of passing through heated fat sulphurous-acid gas. 

Q. 51. Whose process was this hardening process referred to, and 
at whose suggestion was it introduced, and why was it employed ? 

A. The process was represented to be Mr. Benjamin ©. Tilgh- 
man’s. Mr. Richard A. Tilghman, I think, suggested it for the pur- 
pose of hardeing fats before decomposition, to get a larger vield of 
stearic acid. 

(). 52. State, if you know, who first used in this country the pro- 
cess of Richard A. Tilghman referred tv. 

A. We did. 

Q). 33. Did C. H. Grant & Co. pay to Mr. Tilghman a license fee 
for the use of his process as patented October 3, 1854; if so, what 
was that license fee? 

A. Thev did pay one-fifth of one cent per pound on neutral fat 
treated. 

(). 34. Upon the hypothesis that his process, as practised by your- 
self, by Ropes, the Ohio Candle Company, and others named, and 
in the form of apparatus by you and them used, was worth one- 
fifth of one cent per pound, what, in your opinion, would the pro- 
cess be worth practised in the form of apparatus deseribed and 
illustrated in the letters patent of Mr. Tilghman, and therein repre- 
sented to be the best form of apparatus ” 

A. Nothing. If it produced such stock as I saw produced by such 
apparatus in Cincinnati nobody would use it. 

() 35. State whether the employment of the Tilghman process by 
vou was profitable or unprofitable. 

A. It was unprofitable—that is to say, the profits of the business 
were not equal or nearly equal what they would have been by the 
sulphuric-acid process. 

(). 36. Was any loss occasioned to you by reason of the purchase 
of digesters for the employment of this process and the abandon- 
ment of their use; if so, how much was such loss ? 

A. There was such loss; how much Iam unable to state; a great 
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part was sold out as old metal. The high-pressure boiler we sold 
out at a loss—I have forgetten what—and the fixtures were torn 
down and thrown away. I don’t believe the entire loss on the whole 
apparatus would exceed two thousand dollars. 

Q. 57. Will you state whether the firm of C. H. Grant & Co. are 
interested, adversely or otherwise, in Mr. Tilghman’s patent? 

A. Our interests are in Mr. Tilghman’s favor. 

Q 38. Is there any interest here in Philadelphia, or in this State, 
so far as you know, adverse to the patent? 

A. None. 

Q). 30. Has there been any such adverse interest here or in this 
State, so far as you know, within a year or two years past ? 


A. None. 
408 Cross-examined by Bens. C. TinaumMan, Esq. : 


Cross-Q. 1. Did you ever use the lime-saponification process ; and, 
if so, during what period of time? 

A. We did; several years prior to the distillation process. 

Cross-Q. 2. During that period did you ever obtain some decom- 
positions better or worse than others? 

A. Yes; sometimes on account of the difference in the quality of 
the lime and the difference of the quality and kinds of fats used 
and sometimes the carelessness of the workman in stirring the stock 
during saponification. 

Cross-Q. 3. Deseribe the process of acidification now used by you. 

A. The fats to be acidified are heated in a copper vessel and sul- 

yhuric acid poured in; are heated up to about 300°, about five and a 
alf per cent. sulphuric acid, 

Cross-Q. 4. If the proper degree of heat is not attained by the fat, 
is the result as good as if it is attained? 

A. No. 

Cross-Q. 5. If the suiphuric acid is not of the proper strength and 
in proper quantity, is the result as good as if these conditions are 
complied with? 

A. No. 

Cross-Q. 6. What will be the result of an improper degree of heat, 
or quantity or strength of acid, and how will this result be mani- 
fested ? 

A. The fats would -be imperfectly acidified; they would yield 
badly from the stills and produce a disagreeable smell in distillation. 

Cross-Q. 7. Will the quantity of loss be increased ? 

A. Yes; the loss will be increased. 

Cross-Q. 8. Do | understand you to say that a careful and accu- 
rate compliance with certain conditions is necessary for an eco- 
nomical result, both in the lime-saponiftication process and in the 
sulphuric-acidification and distillation process? 

A. Yes. 

Cross-Q. 9. What is the total loss of fatty matter in the distillation 
process? 

A. The loss differs some according to the material used. We eal- 
culate about one-sixth. A great deal, also, would depend upon the 
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quality of candle made. Our loss is about one-sixth, as we make a 
fine quality of candle. 

Cross-Q. 10. Do you repeat the process of acidification and distil- 
lation upon portions of your fatty matter? 

A. Yes. 

Cross-Q. 11. Why do you do this? 

A. On account of its impurity, its dark color. 

Cross-Q. 12. At what period of distillation does the gas or acro- 
leine generally begin to appear? 

A. I cannot say, because I ain seldom in the still-room and seldom 
pay any attention to it. 

Cross-Q. 13. Does it not uniformly or generally appear at some 
period toward the end of the distillation ? 

A. I think that we don’t have a great deal of gas from our distil- 
lations; not being present in the still-room and not having any op- 
portunity of knowing, I am not able to answer. 

Cross-Q. 14. Did you ever perceive the smell of acroleine in your 
still-room ? 

. A. I have. 
409 Cross-Q. 15. As a matter of general information and belief, 
do you think its occurrence is frequent or rare in your still- 
room ? 

A. It is my opinion that we have from every distillation, toward 
the close, a little acroleine. 

Cross-Q. 16. Does not the production of acroleine show that some 
portion of the fat has escaped decomposition by the sulphuric acid ? 

A. Yes; that is our conclusion always. 

Cross-Q. 17. Then is it your opinion that your decomposition by 
the sulphurie acid is never pectic sew perfect ? 

A. Never absolutely, but very near it. 

Cross-Q. 18. Please name all the manufacturers in the United 
States who have ever used the acidification and distillation process, 
to the best of your information and belief. 

A. Hawes & Co., of Boston ; Secomb & Dennis, Salem, Massachu- 
setts, since Secomb & Co.: the Pheenix Oil and Candle Company, 
Brooklyn; Staten Island Oil and Candle Company, Staten soem f 
Melvin, Knapp & Co., since Knapp & Co., now Josiah Macey’s Sons, 
Harlem; Hargous & Co., Manhattanville; David Thane & Co. and 
K. A. Landell, Philadelphia ; Peter Berrett & Co., Pittsburgh ; Thomas 
Emery & Sons, William H. Wood & Co., of Cincinnati ; Cornwall & 
Bro., Russell, Smith & Co., of Louisville, Kentucky ; N. Schaeffer & 
Co., formerly N. Smith & Co., St. Louis, and C. H. Grant & Co., of 
Philadelphia. 

Cross-Q. 19. Please state which of these firms have ceased to use 
this process. 

A. All, with the exception of Josiah Macey’s Sons, C. H. Grant & 
Co., Thomas Emery & Sons; about the St. Louis firm I cannot state. 

Cross-Q. 20. In your opinion, as a manufacturer, is it or not true 
that a mixture of fat and water, when exposed to a sufficient tem- 
perature and pressure, is converted into fat acids and solution of 
glycerine? 
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A. My opinion is that such a decomposition would be very imper- 
fect, if merely in contact with the water at a high temperature and 
pressure ; if agitated, the decomposition would become more perfect. 
I have never been able to make any satisfactory decompositions in the 
Tilghman digesters in use at our manufactory. 

Cross-Q. 21. To the best of your knowledge, information, and _ be- 
lief, is it or not true that an intimate mixture of fat and water, when 
exposed to a sufficient temperature and pressure, is converted into | 
fat acids and solution of glycerine ? f 

A. [have seen samples of fats decomposed—said to be decomposed N 
by the water process, or with the use of about a half per cent. of 
lime—that appeared to me to be thoroughly decomposed. IT have 
never seen any, outside of R. G. Mitchell's factory in New York, that 
was said to be decomposed without any use of lime, that was satis- 
factory tome. Our own decompositions of the fat would lead me to 
conclude that the decomposition could not be effected, 

Cross-Q. 22. At this moment do you or lo vou not believe that fat 
can be decomposed by the action of water, ata high temperature and 
pressure, Into fat acids and solution of glycerine ? 

A. I do. 

Cross-Q. 23. Do vou believe that the Intimate mixture of the fat 
with the water is an important cireumstance in producing this de- 
composition ? 

A. IT do. 

Cross-Q. 24. Do you believe that the higher the temperature and 2 
pressure employed the more quickly the decomposition will be pro- | 

duced ? 
410 A. I do. 

Cross-Q. 25. Do you believe that the pressure should be 
made to correspond with the temperature employed so as to prevent 
the water escaping as steam? e 

A. I do. 

Cross-Q. 26. What other conditions besides these three, viz., inti- 
Inmate mixture of fat and water, a high temperature, and a pressure 
sufficient to prevent the water from escaping as steam, do you be- 
lieve to be necessary to produce the decomposition of fat into fat acid 
and glycerine? 

A. Agitation; that is all. 

Cross-Q. 27. Of what use is agitation beyond producing an inti- 
mate mixture of the fat and water? 

A. None, in my opinion. 

Cross-Q. 28. Which of these three conditions were you unable to 
produce in the apparatus you used ? 

A. I don’t know which of the three. Perhaps, if we had used 
twice as much water, or continued the operation twice as long, or 
taken a second charge of water, we might have made better decom- 
position, 

Cross-Q. 20. Do you not believe that such would have been the 
case? 

A. I believe that such would have been the case, because, while 
we have not succeeded In making satisfactory decomposition in the 
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apparatus at the pressures with the quantity of water suggested to 
us by Mr. Richard A. Tilghman, I have seen at R G. Mitchell & 
Co.’s factory satisfactory decomposition with water. 

Cross-Q. 30. Supposing that 1n your apparatus you had used the 
same proportion of fat and water and the same temperature and 
pressure at the same time as R. G. Mitchell used; do you not believe 
that you could have obtained the same decomposition ? 

A. No; I do not. 

Cross-Q. 31. State why not. 

A. Because I believe that his process produces a more thorough 
washing of the fat by the water. 

Cross-Q. 32. What grounds have you for this belief? 

A. From the results, his fat being much better decomposed than 
ours. 

Cross-Q. 33. If a given proportion of fat and water is intimately 
mixed together can a more thorough washing of the fat be produced 
by that quantity of water? And, if aye, state how. 

A. The water will precipitate to the bottom and will need to be 
agitated to be kept in intimate mixture. I presume that the cireu- 
lation of the water in the most effective manner is a necessary point 
In rapid decomposition. 

Cross-Q. 34. Did you have the means of producing a continual 
mixture and circulation of the fat and water In your apparatus? 

A. We had in the paddles spoken of heretofore revolving slowly. 

Cross-Q. 35. Is the drawing now produced, marked “A,” a repre- 
sentation of your apparatus, to the best of your knowledge and be- 
lief? 

A. It is. 

Cross-Q. 36. Do you believe it to be substantially the same as that 
used by Ropes, in Cincinnati? 

a : It is. 

Cross-Q. 37. What quality of candles do Ropes & Co. make? 

A. Good. 

Cross-Q. 38. Was not Ropes in treaty with you for the purchase 

of your apparatus after you had abandoned it? —* 
411 A. He was, through Mr. Richard A. Tilghman, and I think 
some correspondence passed directly between us, and that he 
had purchased before we had definitely made up our minds to sell 
or to accept his offer. 

Cross-Q. 39. To whom did you sell your apparatus ? 

A. Joseph Oat & Sons, coppersmiths, Philadelphia. 

Cross-Q. 40. After you had sold it, did you not go to them with a 
view of buying it back ? 

A. I don’t recollect doing so. 

Cross-Q. 41. Are you acquainted with the apparatus used by the 
Ohio Candle Company ? 

A. Yes, sir; I have seen it while working. 

Cross-Q. 42. Do you believe the drawing now produced, marked 
“ B,” to be a substantial representation of that apparatus? 

A. I do. 
Cross-Q. 43. Do you double-press your fat acids? 
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A. No, sir. 

Cross-Q. 44. Does R. G. Mitchell double-press his fat acids? 

A. He does. 

Cross-Q. 45. Would you not produce a better quality of candle if 
you double-pressed your fat acid ? 

A. We would produce a harder and whiter candle. 

Cross-Q. 46. Would it be more profitable to you? 

A. No, sir. 

Cross-Q. 47. What quality of candle does Gross & Co., of New York, 
produce? 

A. Gross & Co. produce two qualities. Their once hydraulic hot- 
pressed are not considered very good; their twice hydraulic hot- 
pressed are handsome, but not as handsome as R. G. Mitchell & Co.’s. 
This I know only from samples which have been sent to me, alleged 
to be manufactured by Gross & Co. 

Cross-(). 48. Is the last quality as good or better than yours ” 

A. I never compared them, but I think they are harder and 
whiter. As for their consumptive and illuminating qualities, 1 am 
satisfied they are no better, if as good, having never tested them ; 
have never very carefully handled them. 

Cross-Q. 49. Is the quality of candle produced by Ropes, Gross, 
and Mitchell substantially the same as would be produced from the 
same kind of fat by the old lime-saponification process ? 

A. The candles produced by Ropes and Mitchell, in my opinion, 
are. Those produced by Gross I do not believe are equally good ; 
but of these latter [ know but little. The double-pressed candles 
have a great deal of the neutral fat pressed out in double hot press- 
ing, and hence an imperfect decomposition may produce by hot 
pressing a nearly pure stearic acid. 

Cross-Q. 50. So far as the saving of lime and sulphuric acid, for- 
merly used in the old lime saponification, is concerned, is there any 
difference between the process used by Ropes and Gross and that 
used by Mitchell, beyond the half per cent. of lime and correspond- 
ing quantity of acid used by Ropes and Gross ? 

A. I have never seen Mr. Gross’ apparatus at work at all, and do 
not know how he conducts it. [ have seen Ropes’ apparatus, and 
if conducted as he says, with one-half per cent. of lime, I know of 
no difference except in more perfect circulation of the water in Mr. 
Mitcheli’s apparatus. 

Cross-Q. 51. Was the working of the coil apparatus in Cin- 

412 ~—cinnati, referred to in your answer to question -direct 26, 

conducted in accordance with the directions in Tilghman’s 
patent? 

A. Substantially and as near as possible, I believe they were. 
The fat to be operated upon was steadily churned with a tin plunger 
having a dasher on the end perforated with holes. After the heat 
had been applied to the coils a little time they commenced pumping 
and pumped steadily. When a sudden discharge of fat took place 
they pumped slower. [I don’t know how heavily loaded the valve 
was. | took no particular note of the quantities, pressure, or heat, 
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not being particularly or pecuniarily interested. My general con- 
clusions were that it could not be made to work. 

Cross-Q. 52. Do you know how long the mixture took in passing 
through the coil? 

A. No; I do not. 

Cross-Q. 53. Can you then testify that the direction of the patent, 
“that the mixture while flowing through the tubes should be main- 
tained at the desired temperature (melting lead) for ten minutes be- 
fore it passes into the refrigerator,” was accurately complied with? 

A. No; I cannot. 

Gross-Q. 54. Can you testify that the direction of the patent, 
“that no steam or air should be allowed to accumulate in the tubes, 
which should be kept entirely full of the mixture,” was accurately 
complied with ? 

A. No; I cannot. 


Examination adjourned to to-morrow, Tuesday, at 11 a. m. 


Turspay, April 21st—11 a. m. 


Present: Charles B. Collier, Esq., for defendant; Benjamin C. 
Tilghman, Esq., for complainant. 


Examination of witness continued. 

Cross-Q. 55. Did you ever see any other working of the coil appa- 
ratus, besides the one you have testified to, in Cincinnati last spring? 

A. No. 

Cross-Q. 56. In your operation with Tilghman’s process during 
the two years, did you keep constantly changing the percentage of 
lime used, or did you settle upon some one proportion ; and, if so, 
what? 

A. We settled upon a half per cent. of lime. 

Cross-Q. 57. What induced you to use that proportion instead of 
a larger or smaller one? 

A. We considered it about as effective as one per cent., and I think 
nearly as effective as any higher percentage we used, and, besides, 
it was more economical in the matters of acids and waste, and more 
rapid and convenient in the subsequent separation of the lime from 
the fat acids. 

Cross-Q. 58. What subsequent expense does the use of lime in- 
volve? 

A. A decomposition of the lime soap formed by sulphuric acid. 

Cross-Q. 59. If the use of a very small proportion of lime enables 
a manufacturer to decompose his charge of fat in a considerably 
shorter time, would it not be advantageous to him to use it ? 

A. Yes. 

Cross-Q. 60. Is it not simply a balance between the cost of the 
lime and acid on the one side and the value of the fuel and time 
consumed in the apparatus on the other? 

A. Yes, with the exception that the lime used might make more 
perfect decompositions. 
50—S8S83 
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Cross-Q. 61. In your previous answers do you mean to be 
413 understood as saving that you never obtained good decom po- 
sitions of fat in Tilghman’s apparatus in your factory, either 

with lime or without lime ” 

A. That is my opinion, decidedly. 

Cross-Q. 62. Can you tell when a fat is well decomposed ? 

A. Not as a chemist, but from long observation of the working of 
fats, practically, | believe T can. 

Cross-Q. 65. Could you, in the year 1859, tell when a fat was suffi- 
ciently well decomposed for the practical purpose of your manu- 
facture? 

A. I believe I could. 

Cross-Q. 64. Hlow long would it take you to tell this, and what 
steps would you take to ascertain it? 

A. I would judge by its general appearance and by the way it 
worked. I can’t say how long it would take. IT could tell it to my 
satisfaction within two or three days. 

Cross-Q. 65. Before adopting Tilghman’s process and purchasing 
his apparatus in 1859, had you any opportunity of ascertaining 
whether it produced a good decomposition of the fat? 

A. Yes. 

Cross-Q). 66, Did you ascertain it, and what was the fact vou ascer- 
tained ? 

A. We did not ascertain it. Mr. Richard A. Tilghman, who was 
present frequently, pointed out to us the peculiar formation of well- 
decom posed stock, and stated that the decom positions were perfect : 
and we were greatly influenced by what he said, although not satis- 
fied of ourselves. 

Cross-Q. 67. How many years had you been in the candle manu- 
facturing business in 1859? 

A. About nine years, I think. 

Cross-Q. 68. Did you not daily press and work up the produets of 
Tilghman’s apparatus ? 

A. Yes; when mixed with distilled stock, or after having been 
distilled itself. 

Cross-(). 69). Were you or not then satisfied that the product would 
be useful in your business ? 

A. No; we were hopeful that if we persisted in its use it might 
become so when we were more familiar with its details, but the 
result was the contrary. 

Cross-Q. 70. How long were you experimenting with the apparatus 
before you decided to purchase it? 

A. I don’t recollect; [ think about six weeks. 

Cross-Q. 71. Ilow long did it take you to ascertain decisively that 
the result of the process was bad ? 

A. It took us about two years, during most of which time I 
attended the branch of the business at the store, and my partner, 
Mr. George 5. Collier, at the factory. Before finally deciding I took 
charge of the factory. During a great part of that time we experi- 
mented on tallow, whale oil pressing, palm oil, and stearine, with 
various quantities of lime. 
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Cross-Q. 72. During those two years did you not work by Tilgh- 
man’s process about one million four hundred thousand pounds of 
fat ? 

A. I think it very likely we used about that quantity. 

Cross-Q. 73. You have stated that you understand the process used 
by N. Ropes & Co., of Cincinnati, and that his apparatus is of the 
same kind as that you used. Can you point out the difference be- 
tween his method of working and your method ? 


(The counsel for Mr. Mitchell objects to any testimony of 

414. the witness as to the process and the form of apparatus used 

by Mr. Ropes or others, based upon statements made to him 

by Ropes or others, and which is not based upon his own examina- 
tion of such apparatus and the method of using it.) 


‘A. Lecannot. Ido not of myself know what proportion of lime, 
fats, and water Ropes & Co. put in their boiler, or any details of 
working the same. I can state that their apparatus is externally 
identical with that used by us, and has a shaft revolving inside 
2 as 

Cross-Q. 74. Have you read the testimony of N. Ropes in this case 
or In the case of Tilghman vs. Werk ? 

A. I do not recollect ever having read it. 

Cross-Q. 75. How long after the apparatus purchased from Mr. 
Tilghman had been in uce did you order a second similar appa- 
ratus ? 

A. I don’t recollect exactly ; I think about two months. 

Cross-(). 76. Was there a difference of opinion between yourself 
and your partner, Mr. George B. Collier, as to the policy of aban- 
doning Tilghman’s process ? 

A. There was. I always advocated the process, and was unwill- 
ing to abandon it so long as there was the least hope of success. 

Cross-(). 74. Since you abandoned the process has it been generally 
abandoned by other manufacturers ? 

| 

Cross-Q. 78. How many manufacturers in the United States are now 
working by the old lime-saponification process ? 

A. I don’t know of any, though there may be. 

Cross-Q. 79. Can you name any manufacturer in the United States 
besides yourself who has abandoned the use of Tilghman’s process 
after having once adopted it? 

A. I cannot. 

Cross-Q. 80. When your own factory was burned in 1864 did you 
not hesitate some time as to whether, in rebuilding, you would not 
adopt Tilghman’s process ? 

A. I don’t recollect hesitating. 

Cross-Q. 81. Did you not inform Mr. Oat, the coppersmith, that if 
vour distilling and condensing apparatus had — been injured be- 
yond repair you intended to adopt Tilghman’s process ? 

A. I don’t believe I told him any such thing. 

Cross-Q. 82. Had you any conversation with him on the subject ? 

A. None that I recollect of. 
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Cross-Q. 55. Did you not, within the past year, obtain from the 
Ohio Candle Company, of Cincinnati, several thousand pounds of 
fat acids produced by Tilghman’s process. 

A. I got about ten thousand pounds. 

Cross-Q. 54. What was the quality of that fat acid ? 

A. It looked well, but it did not work well. 

Cross-\). 55. Is there a difference in the method of working, mean- 
ing thereby the crystallizing, cutting, bagging, and pressing your fat 
acids in your factory and the method used by the Ohio Candle Com- 
pany’ 

A. TL don’t know how they bag theirs, but I do know there is a difler- 
ence in the pore ssi 

Cross-Q. S86. Was that fat acid well decomposed ? 

A. LT don't believe it was thoroughly cle composed, 

Cross-() ST. Tn the old Hme-saponitication process was there nota 
large quantity of thick mud of sulphate of lime produced, which 
Was thrown away? 

A. There was. 
415) Cross-Q. 88. Was it not necessary to wash this mud to get out 
the fatty matter entangled in it? 

A. Tt was; we washed it repeatedly and stirred it. 

Cross-). SO. Even after the washing did not some of the fatty 
matter remain in the mud and get thrown away with it, to the loss 
of the manutacturer” 

A. ‘There was. 

Cross-Q. 90. Do you know of any other source of loss of fatty 
matter in the old lime-saponification process except this ? 

A. None. 

Cross-Q. U1. If the quantity of mud of sulphate of lime produced 
was very much diminished—say to one twenty-fifth part of the 
former quantity—would not the loss of fatty matter entangled in it 
be proportionately diminished ? 

A. It would be greatly diminished. 

Cross-Q. 92. By the old lime-saponification prccess low many 
pounds of fat acid did you obtain from a hundred pounds of fat ” 

A. About ninety-three pounds from clean tallow or lard stearine. 

Cross-Q. 05. When working the Tilghman process, did you sell 
the glycerine, and to whom, and at what price? 

A. We sold it to Henry Bower for half the net proceeds of sales of 
refined glycerine, Whatever it might be. 

Cross-(). 4. Plow did the sum thus received compare with the 
sum valid Mr. Tilghman for license ? 

A. We received more for the elycerine water than we paid for the 
license, 

Cross-Q. 9). Does Mr. Bower still continue to refine glycerine in 
Phrilacdk Iphaia’ 

A. lle dows 

Cross-Q. 0. Ts not glveerine used to a considerable extent in the 
soap and perfumery business in Philadelphia? 

A. IT do not know. 
Cross-Q. U7. Will vou please look at the advertisement now pro- 
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duced of R. & G. A. Wright, No. 624 Chestnut street, Philadelphia, 
of their Alconated Glycerine Tablet of Solidified Glycerine? Do 
you know anything of the nature and extent of their business ’ 

A. I believe they are large perfumers, but I do not know. 

Cross-Q. 98. Do you know or believe that the manufacturers of 
fancy 4% generally make what they call a glycerine soap ? 

A. I do. 


Redirect examination by Mr. ¢ ‘ol! ier 


Q. 40. Has the sulphuric acid process, as mntndel by vou, been 
ae or otherwise ? 

. Ithas been profitable. 

Q. 41. Have you been and are you able to compete with those 
who are using the process called the Tilghman process in the same 
markets ? 

A. T cannot answer that question because I do net know how 
cheap they make their candles. Wherever they use distillation in 
connection with the Tilghman process I have no doubt we produce 
an equal quality at less cost, and I believe we could compete with 
them yee on a lower quality. 

Q. 42. In the | etters patent of Mr. Tilghman the following lan- 
guage occurs: “I mix the fatty body to be operated upon with from 

a third to a half of its bulk of water, and the mixture may 
416 be placed in any convenient vessel in which it can be heated 

to the melting point of lead until the operation is complete.” 
In the practice of the process by you was this quantity of water 
used ? 

A. I think we ordinarily used half as much water as fat. 

Q. 43. In the testimony of N. Ropes in this case, in answer to 
question 18, he says: “No, sir. In order to produce a free fat acid 
we have found it necessary to use its bulk of water—that is, if we 
use two thousand pounds ‘of fatty substances we use two thousand 
pounds of water, and in the same proportion for any given quantity 
of fatty substances. We have never found water to do any harm. 
When we used half its bulk of water, as I said before, the result was 
not satisfactory.” Taking this statement to be true, do you now say 
that the practice of the process by Mr. Ropes is similar to its practice 
at your factory. 

A. No. 

Q. 44. Having stated as your belief, founded on your observation 
of Mr. Mitchell's process, that water at high heat and under pressure 
with suitable agitation or circulation will decompose fat into three 
fat acids and solution of glycerine, is it not your opinion that the 

value of such process depends greatly upon the manner in which it 
is practised—meaning by manner the quantity of water employed, 
the perfection of agitation or circulation, and other conditions ? 

A. It is. 

Q. 45. Will you now look at Exhibits “A” and “ B” hereto annexed, 
and state whether in vour opinion the practice of the process in 
either one of those digesters would be similar, or substantially so, 
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Cross-Q. 55. Did you not, within the past year, obtain from the 
Ohio Candle Company, of Cincinnati, several thousand pounds of 
fat acids produced by Tilghman’s process. 

A. I got about ten thousand pounds. 

Cross-Q. S4. What was the quality of that fat acid ? 

A. It looked well, but it did not work well. 

Cross-t). 85. Is there a difference in the method of working, mean- 
ing thereby the crystallizing, cutting, bagging, and pressing your fat 
acids in your factory and the method used by the Ohio Candle Com- 
pany? 

A. IT don’t know how they bag theirs, but I do know there is a differ- 
ence in the pressing. 

Cross-Q. 56. Was that fat acid well decomposed ? 

A. I don’t believe it was thoroughly decomposed. 

Cross-Q. 57. In the old lime-saponification process was there not a 
large quantity of thick mud of sulphate of lime produced, which 
was thrown away? 

A. There was. 
415 Cross-Q. 88. Was it not necessary to wash this mud to get out 
the fatty matter entangled in it? 

A. [t was; we waslied it repeatedly and stirred it. 

Cross-(Q). SY. Even after the washing did not some of the fatty 
matter remain in the mud and get thrown away with it, to the loss 
of the manufacturer’? 

A. There was. 

Cross-Q. 90. Do you know of any other souree of loss of fatty 
matter in the old lime-saponification process except this ? 

A. None. 

Cross-Q. 1. If the quantity of mud of sulphate of lime produced 
was very much diminished—say to one twenty-fifth part of the 
former quantity—would not the loss of fatty matter entangled in it 
be proportionately diminished ? 

A. It would be greatly diminished. 

Cross-Q. 92. By the old lime-saponification process how many 
pounds of fat acid did you obtain from a hundred pounds of fat ? 

A. About ninety-three pounds from clean tallow or lard stearine. 

Cross-Q. 95. When working the Tilghman process, did you sell 
the glycerine, and to whom, and at what price? 

A. We sold it to Henry Bower for half the net proceeds of sales of 
refined glycerine, whatever it might be. 

Cross-Q. 94. How did the sum thus received compare with the 
sum paid Mr. Tilghman for license ? 

A. We received more for the glycerine water than we paid for the 
license. 

Cross-Q. 95. Does Mr. Bower still continue to refine glycerine in 
Philadelphia? 

A, Ile does. 

Cross-Q. 96. Is not glycerine used to a considerable extent in the 
soap and perfumery business in Philadelphia ? 

A. I do not know. 

Cross-Q. U7. Will you please look at the advertisement now pro- 
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duced of R. & G. A. Wright, No. 624 Chestnut street, Philadelphia, 
of their Alconated Glycerine Tablet of Solidified Glycerine? Do 
you know anything of the nature and extent of their business 7 

A. I believe they are large perfumers, but I do not know. 

Cross-Q. 98. Do you know or believe that the manufacturers of 
fancy soaps generally make what they call a glycerine soap ? 

A. I| do. 

Redirect examination by Mr. Collier: 

Q. 40. Has the sulphuric acid process, as conducted by you, been 
profitable or otherwise ? 

A. It has been profitable. 

Q. 41. Have you been and are you able to compete with those 
whoare using the process called the Tilghman process in the same 
markets ? 

A. I cannot answer that question because I do not know how 
cheap they make their candles. Wherever they use distillation in 
connection with the Tilghman process I have no doubt we produce 
an equal quality at less cost, and I believe we could compete with 
them successfully on a lower quality. 

Q. 42. In the letters patent of Mr. Tilghman the following lan- 
guage occurs: “I mix the fatty body to be operated upon with from 

a third to a half of its bulk of water, and the mixture may 
416 be placed in any convenient vessel in which it can be heated 

to the melting point of lead until the operation is complete.” 
In the practice of the process by you was this quantity of water 
used ? 

A. I think we ordinarily used half as much water as fat. 

Q. 43. In the testimony of N. Ropes in this case, in answer to 
question 18, he says: “No, sir. In order to produce a free fat acid 
we have found it necessary to use its bulk of water—that is, if we 
use two thousand pounds of fatty substances we use two thousand 
pounds of water, and in the same proportion for any given quantity 
of fatty substances. We have never found water to do any harm. 
When we used half its bulk of water, as I said before, the result was 
not satisfactory.” Taking this statement to be true, do you now say 
that the practice of the process by Mr. Ropes is similar to its practice 
at your factory. 

A. No. 

Q. 44. Having stated as your belief, founded on your observation 
of Mr. Mitchell’s process, that water at high heat and under pressure 
with suitable agitation or circulation will decompose fat into three 
fat acids and solution of glycerine, is it not your opinion that the 
value of such process depends greatly upon the manner in which it 
is practised—meaning by manner the quantity of water employed, 
the perfection of agitation or circulation, and other conditions ? 

A. It is. 

Q. 45. Will you now look at Exhibits “A” and “ B” hereto annexed, 
and state whether in your opinion the practice of the process in 
either one of those digesters would be similar, or substantially so, 
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nexed to the letters patent of Mr. Tilghman ? 

A. My opinion is that it would not. 

Q). 46. Upon the hypothesis that decomposition of fats can be 
effected by water, heat, and pressure in the form of apparatus de- 
scribed in the patent of Mr. Tilghman, and upon the hypothesis that 
such decomposition can be performed in the apparatus shown in 
Exhibits “A” and“ B,” might not the former be valueless practically, 
while the latter was valuable and useful ? 

A. Yes. 

Q. 47. Is it not your opinion that the former would be practically 
valueless, admitting decomposition to be produced by it? 

A. It is. 

(). 48. Is it your opinion that a person of ordinary skill in’ the 
branch of manufacture to which this patent relates could, with the 
patent as his guide, and without experiment, decompose fat by water, 
heat, and pressure, so as to produce a useful and valuable result ? 

I believe he could not. 

(). 49. In answer to cross-q. 24 you state as your belief that the 
higher the temperature and pressure employed the more quickly 
the decomposition will be produced. Might not such heat be at- 
tained as would destroy the glycerine of the fat ? 

A. Yes; some of the glycerine was decomposed, destroyed, in the 
working of the coil apparatus mn Cincinnati. 

Q. 50. Is it not your belief that the experiment with the coil ap- 
paratus which vou witnessed in Cincinnati was made in accordance 
with the directions of Mr. Tilghman’s patent ? 

A. L suppose that it was. The effort seemed to be to produce a 
success, not a failure. 

Q. 51. Are you able to state what would be the effect upon 
HZ = the glycerine heated to the te mperature of melted lead (612° 
Fahr.) in connection with fat and water? 

A. Lam not able. 

(). 52. In answer to cross-q. 25 you state as your belief that the 
pressure should be made to correspond with the temperature em- 
ployed, so as to prevent the water escaping as steam. Do you mean 
to be understood as expressing the opinion that decomposition can- 
not be produced by water in the presence of steam ? 

A. No. : 

Q. 53. In answer to cross-q. 2 you state that you sometimes got 
better decompositions by the lime-saponifieation process than at others. 
Will you now state whether they were ever so imperfect as to be 
unfit to make candles? 

A. Never that IT recollect of. 

Q). 54. In answer to cross-question 1S you give the names of per- 
sons or firms who formerly distilled, and subsequently state that all 
but three have abandoned the process. Will you now state how 
many of these parties carry on the business at present in any man- 
ner, In addition to the three named ? 

A. | believe two of them. 

Q. 55. You have stated that there was a difference of opinion 


to its practice In the form of apparatus shown in the drawing an- 
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between yourself and partner, who superintended your works rela- 
tive to Tilghman’s process. Please state wherein you differed. 

A. We differed in our opinions as to our prospects of possibly 
working out a successful method of using the process; we differed 
as to the purchase of the second digester ; we differed as to the safety 


of the apparatus. 


C. H. GRANT. 


Sworn to and subscribed before me this 21st day of April, A. D 
1868. 
[L. s.] WM. B. DAYTON, 
Notary Public. 
City AND County OF PHILADELPHIA, | 
State of Pennsylvania, J _ 


I, William B. Dayton, a notary public in and for the city and 
county of Philadelphia, State of Pennsylvania, do hereby certify 
that Charles H. Grant, the witness named in the foregoing deposi- 
tion, was by me duly cautioned, examined, and solemnly sworn ta 
testify the truth, the whole truth, and nothing but the truth, and 
that the deposition by him subscribed, as above set forth, was by me 
reduced to writing in the presence of the said witness, and was by 
him subscribed in my presence, and was taken at the time and place 
in the annexed notice specified, such adjournment being had as is 
noted on said deposition. 

I do further certify that at the taking of said deposition there were 
present counsel representing both of the parties. 

l also certify that I am not of counsel for nor related to either 
party, or in any way interested in the event of said suit. 

[L. s.] WM. B. DAYTON, 
Notary Public. 


City anp County or Put_ape puta, Siale of Pennsylvania: 


I hereby certify that the foregoing copy has been compared by me 
with-the original, and that the same is a true copy of the tes- 
418 rimony taken before me on the 20th and 21st days pf April, 
A. D. 1868, to be read on behalf of the defendant, before Ken- 
neth G. White, Esq., special master, in the cause of Richard A. Tilgh- 
man vs. Roland G. Mitchell. 
Witness my and and notarial seal this 22d day of April, A. D. 
1S6S. 
[i. s.] WM. B. DAYTON, 
Notary Public. 


U.S. Cireuit Court, Southern District of New York. 
Rrenarp A. TitgumMan vs. RoLanp G. MITCHELL. 
On reference before K. G. White, Esq., master, &c. 


Sir: Please take notice that an examination of witnesses in the 
above cause on the part of the defendant will be had on Monday, 
the 8th day of June, inst., in the city of New York, before Kenneth 
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G. White, Esq., master, &e., at his oftice, Nos. 39 and 41 Chambers 
street, In said city, or before some person authorized to take exami- 
nations: that such examination will commence at 11 o'clock a. mm. 
of said dav, and will be adjourned from time to time as necessary 
until the witnesses produced may be examined, 
Dated New York, June 1, ISOS. 
Yours, &e., 


S. DO LAW. 


To Geo. Harding, Esq., complainant's solicitor, Philadelphia. 


Service TA Copel d 
GEORGE HARDING, 
Solicitor for Complainant. 
Per B.C. TILGIMAN, 


exhibit June S. PSOS, 
Cireuit Court of the United States for the Southern District of New 
York. 
Ricnarp A. Troauwas es. Rotanp G. Mrreurene.. 
On referenee before Kenneth GQ. White, master. 
New York, June S. TSOS. 
Testimony taken on the part of the defendant, pursuant to the 


foregoing notice, marked, * Exhibit June 8, PS6s” 


» 


Present: S. D. Law, Esy., counsel for defendant; B.C, Tilghman, 
counsel for complaimant. 

FLORENCE VeRDIN, recalled as a witness, testifies as follows : 

lL. Int. When and where did you first try to treat fats with hot 
water under pressure to decompose them into fat acids and glyce- 
rine ? 

A. In 1845 or 1844, at the candle works of M. Werk & Co., Cin- 

cinnatl. 
419) 2 Int. When and where did-you first make fat acids and 
glycerine in this county, and whether that has been your oc- 
cupation since that time * 

A. I made them in 1842 at the works of Werk & Co., Cineinnati ; 
that has been my occupation since then. 

3 Int. What caused or induced you to make the experiment in 
1845 or 1844 at Cincinnati to treat fats with hot water under 
pressure ? 

A. Mr. M. Werk came to me at that time and told me to get a 
machine built to put fat and water under pressure, in order to de- 
compose it Into fatty acids and glycerine, and he told me that won- 
ders could be done by the decomposition of fat by heat, pressure, 
and water. 

4 Int. What kind of a vessel did you use? Was it made for that 
purpose ; and, if so, by whom ? 

A. I used a cast-iron vessel made for that purpose by Miles Green- 
wood, Cincinnati. I believe that vessel was about two feet long and 
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eighteen or twenty inches in diameter. The lid was fastened by 
strong bolts. It was an entirely closed vessel to resist the pressure 
of the steam boiler. 

5 Int. How was the heat applied te such vessel, for how long a 
time, and what degree of heat? 

A. The heat was applied by a close coil inside of the vessel, and 
the condensed steam from the coil was exhausted on the outside, so 
that nothing but the heat could operate on the inside. T believe I 
had about sixty pounds te the square inch, which is about 302° 
Fahrenheit; it may be a littl more or less; time about twenty- 
four hours. 

(i Int. What was put in this vessel before the heat was applied ? 

A. Fat and water. 

7 Int. At the time you made that experiment had you any knowl- 
edge or information, and, if so, what, as to any such experiment 
having been before made or described in’ any printed mablication ? 
_ A. Thad no knowledge then, only from what I had heard about 
it from Mr. W.) Mr. Week told me that he had it from a German 
chemist, and that that chemist had his knowledge from some work. 


(Objected to.) 


This was all the idea that Week conveyed to me, as I have an- 
swered, 

S Int. State whether since that experiment vou have seen or 
learned of any publication made previous to the time of that exper- 
iment containing any description of any experiment or operation 
like or similar to that made by vou in 1843 or 1544; and, if so, men- 
tion the name of such publication, and annex to your answer to this 
interrogatory a copy of the part thereof referring to the subject in- 
quired of. 4 

A. Thave seenit. Itis in Dingler’s Polytechnic Journal, published 
in Stuttgard, Germany. It is in volume 12, page 466, and pub- 
lished in 1825. 


(Objected to.) 


[ have made a copy thereof, and is as follows, as translated by 
me: 

“On the charge of fat by water, heat, and pressure, which was 
observed by Mr. Perkins in his steam cylinder, for which he uses 
equal parts of Russia tallow and olive oil for the lubrication of the 
piston, and which the renowned chemist Faraday examined (by 
analysis), an interesting notice of which will be found in the Philo- 
sophical Magazine, October, 1823, p. 318, from the Journal of 
Science, XVI p. 172, which, duly considered, probably may yet lead 

to many useful results. 
420 9 Int. Have you read the late testimony of James G. Booth 

in this cause; and, if so, state whether any apparatus resem- 
bling those now used by Tilghman’s licenses was ever used in the 
manufacture of soap and candles, or in the making of fatty acids and 
glycerine prior to 1854. 

06—883 
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A. I have never seen any such apparatus used prior to that in any 
establishment. I have only seen them used for the melting of tallow. 
10 Int. Did you ever, previous to that time, see any apparatus used 
for melting tallow, having any stirrer or mixer to produce agitation ? 

A. No; [ never saw any. 

11 Int. Please look at complainant’s sheet of drawings, marked 
“Exhibit H, April 30, 1868; 5. D. L.,” and state if any apparatus to 
‘ause a circulation or admixture, like those represented in that draw- 
ing, or having any similitude therewith, were ever used in any soap 
or candle manufactory prior to 1554, to your knowledge. 

A. No, sir; I never saw any such used. 

12 Int. Refer to the answer of Professor Booth to question 20, on 
page 6 of the printed book, in which he states that the saving of de- 
fendant is due exclusively to high temperature and pressure, and 
not to the method of mixing the fat and water, and state whether 
you have demonstrated by experiment as to the truth or untruth of 
that allegation, and what the fact is. 

A. I have experimented with the circulation of Wright & Fouche’s 
apparatus, and have also experimented with a closed vessel without 
the circulation of Wright & Fouche, and I have found that with ¢ 
circulation I can decompose fat in one-fifth the time that Tecan in a 
vessel without circulation, both at a like pressure. My experiments 
were here In the city of New York on a small seale, and also in the 
city of Cinemnnati, at the Ohio Candle Works, in one of the machines 
which Mr. Tilghman had put up at those works. The experiment 
In Cineinnati is that deseribed by me cn pages 110 and 111 of my 
testimony in this cause, taken on the LOth, 11th, 12th, and 13th of 
December, 1867, in the city of New York. 

15 Int. Is the statement contained in Complainant’s Exhibit QO, 
found on page 24 of Professor Booth’s testimony, that the glycerine 
obtained by complainant's mode * insures the entireabsence of mineral 
impurities,” and which is substantially repeated in Complainant's 
Exhibits P and Q,on page 25 same book, true; and, 1f not, why? 

A. It is not so; the glycerine contains metallic substanees and 
other foreign substances. 

14 Int. Will vou produce a sample of glycerine as you obtained it 
from the Wright & Fouche apparatus, and mark it with your initials 
and the day of the month ? 

A. IT do, and mark the sample as requested, 

1 Int. What Cuuses the greenish Up pearanee of the sample just 
produced by vou! 

A. I SUP pose It is the fatty acids which dissolve the COP per, The 
pyreeh appearance is due to the Copper in the acid. 

16 Int. Ts that sample a fairor average sample of glycerine gener- 
ally obtained by vou with this apparatus ? 

A. Tt is; sometimes it is greener, and sometimes it looks red, and 
when it UP Pears redo it turns green after i is exposed to the atmoas- 
phere and at other times itis a littl: Rghter. 

IF Int. Will vou produce a sample of purted glycerine, puritied 

from that obtained by vou by the Wright & Fouche apparatus, 
21000 and mark the same with vour Initials, and state who puritied 
such sunple, when it was done, and what is its density ? 
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A. I do produce this sample, and it is marked as desired. It was 

wurified by me, I believe, about two years ago. Its density is 28° 
Jeaumé; perhaps a slight degree less or more; I have not tested it 
lately. 

18 Int. With the patent of complainant as your guide, and the 
other knowledge you possessed in 1844, when you experimented in 
Cincinnati to decompose fats, could you now manufacture fat acids 
and glycerine by the said patented process profitably; and, if not, 
why not? 

A. I could not. In the first place, I could never get a machine 
large enough to resist the pressure for manufacturing purposes; and 
with the pressure and heat he uses, as described in his patent, the 
glycerine is mostly destroyed. 

19 Int. If you should use a lower heat and pressure, such that the 
glycerine would not be destroyed, would it be profitable then ; and, 
if not, why? 

A. It would not. The fat would not be decomposed ; it would 
only be part decomposed. 

20 Int. Suppose a lower heat and pressure than that described in 
Tilghman’s patent is used, and in connection therewith some means 
to produce agitation or mixture, what would then be the fact as to 
the possibility of working such apparatus to advantage ? 

A. It could then be used and worked profitably, and the higher 
the heat the faster the decomposition goes on, and the lower the heat 
the longer. 

21 Int. During the twenty-six years’ experience vou have had in 
decomposing fats and making candles, have you ever seen or used, 
or known of the use of, any of the mechanical agencies referred to 
in the testimony of complainant for treating fat and water, either 
with or without an alkali, prior to the date of the Wright & Fouche 
patent in LSo7? : 

A. I have never seen any, prior to 1857, used anywhere, and have 
never known of any being used. 

22 Int. Have you been engaged in the manufacture of soap? If 
so, state if you ever found it necessary, for the purpose of ccnsliain 
the alkali with the fat, to use any other agencies than heat and water, 
and whether a saponification with lime requires any other agent, or 
any is used, 

A. I have been engaged in manufacturing soap, and T have never 
used anything for combining the alkali with the fat but steam. I 
never used any stirrer whatever, but in the manutacturing of lime 
soap I used stirrers, when the saponification set in, so as to break up 
the lime soap in small pieces, and to prevent the lime soap from be- 
coming one solid mass. 

23 Int. Why was it desirable or necessary to break up the lime 
soap? 

A. It saved a great deal of work in taking it out of the vats. 


Cross-examined by Mr. TinguMan, counsel for complainant . 


M4 Cross-int. If the upper vessel of the Wright & Freveh’s appara- 
tus were left open, so as to prevent any steam pressure therein, would 


444 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


or would not the circulation of the water through the vat be pro- 
duced therein the same as if worked at the usual pressure? 

A. The circulation would be the same, but the water would evap- 
orate and the fat would remain in the boiler alone without the 
water. 

25 Cross-int. Supposing the proper quantity of boiling water to be 

constantly supplied to make up for this loss by evaporation, 
22s and that the circulation is kept up during ten hours without 
any pressure, What would be the result as to the decomposi- 

tion of the fat into fat acids and glycerine ? 

A. The result would be that the fat would have changed slightly, 
but there could not be found any traces of glycerine. 

26 Cross-int. What percentage of fat acids would then be found in 
the fat? 

A. I have never tested it. I could only judge by the appearance 
of the fat that the fat has changed. 

27 Cross-int. In your estimate of the cost of the lime-saponifica- 
tion process, In your testimony of December 10, 1867, printed page 
115, you put down a loss of two per cent. of material; please ex- 
plain what this loss is, and how it oecurs. 

A. The loss isof fatty acids. [ suppose it is carried away with 


the sulphate of lime. 
F. VERDIN. 


Subseribed before me this Sth Jan., 1868. 
Rn. bk. STILWELL, 


Commissioner. 


Rotanp G. Mirreuec., the defendant, being called, testifies as 
follows: 

1 Int. State if you knew the price obtained by complainant’s 
licenses In Cincinnati for the glycerine made and seld by them, and 
the sources from whence you obtained your knowledge thereof. 

A. Messrs. Jones, Shillito, and Werk all testify in this case that 
they sell it at twenty-five cents per barrel of forty gallons for one 
degree of density. 

2 Int. What price would that be per pound if the density of their 
glycerine was the same as that of the glycerine made and sold by 
you? 

A. The density of the glycerine we sell is twenty-eight degrees. 
[f their glycerine was evaporated to this density the price per pound 
they would obtain would be one and three-fourths cents. 


3 Int. State the reason why your glycerine commands a price so 


much higher than that obtained by the licensees referred to, or other 
manufacturers. 

A. I believe that we are the only manufacturers that can purify 
glycerine, and that the price we obtain is given us to prevent 
competition in the market for that article. 

4 Int. Previous to the vear 1854 had you received any informa- 
tion from any person, and, if so, what, as to the decomposion of fat 
by the action of heated water under pressure t 


(Objected to.) 
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A. I had not, prior to that year, received any such information, 
my whole efforts as a manufacturer previous to that time having 
been to purify fats of the acids found therein. 

5 Int. When first did you obtain any such information, and from 
whom? 

A. I obtained it in 1862 from my partner, Mr. Verdin, who has 
just testified in this case. He stated that in the rendering of fats 
under pressure he had frequently found that the fats became acidi- 
fied by their subsequent use in the manufacture of candles, the acid 
fat operating upon the moulds and injuring them. He also stated 

to me that Mr. Werk, of Cincinnati, had informed him that 
425 water would decompose fats under heat and pressure, and 

that he had experimented for that purpose, as he had just 
testified. 

(Objected to.) 


6 Int. State what effort, if any, was made by you at that time to 
obtain information as to any described or published statement as to 
the decomposition of fat by heat and water under pressure. And, if 
so, what was the result ? 

A. Upon receiving that information from Mr. Verdin I addressed 
a letter to Mr. Werk under date of May 19, 1862, of which this is a 
copy. 

(Defendant’s counsel requests a copy of that letter to be annexed 
as.an exhibit and marked “ Defendant’s Exhibit A, June 8, 1868, R. 
i. S.”) 

(Reception of exhibit objected to.) 

I received from Mr. Werk, in reply, a letter from him dated Cin- 
cinnati, May 24, 1862, which I herewith submit. 


(Letter annexed as an exhibit and is marked “ Defendant’s Exhibit 
b, June 8, 1868, R. E. 8.”) 
(Reception of exhibit objected to.) 


7 Int. State what, if anything, you have since learned as to any 
publication connected with the decomposition of fat by heat and 
water and under pressure made previous to 1862, and produce a 
copy of what you may have found, if anything. 


(Objected to.) 


A. I have found that fat was acidified by heat, water, and pressure 
as long ago as 1823. As evidence of it I produce a patent granted 
to Jacob Perkins, late of Philadelphia, but then of London, by the 
English Government, in 1822, enrolled the 10th day of June, 1823, 
No. 4752. IL also produce a statement from the London Journal of 
Arts and Sciences, published in 1825, relative to the Perkins steam 
engine, found in vol. 5, pages 202 and 304. I also produce from the 
16th volume of the Journal of Science, published 1n London, 1823, 
nage 172, an article on the change of fat in Perkins’ engine by water, 
ams and pressure. 


(Objected to.) 
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(Counsel for defendant puts in evidencean English patent granted 


in 1822, and enrolled June 10, 1825, and being No. 4752, granted to 
Jacob Perkins for steam engines.) 

(Objeeted to.) 

Also an extract from the London Journal of Arts and Sciences, 
London, 1823, vol. 5, pages 202 and 304, relative to Perkins’ steam 
engine. 

(( Ibjected to.) 

Also an article from the Journal of Science, London, 1825, vol. 
16, page 172, on the change of fat in Perkins’ engine by water, heat, 
and pressure, in which article it is stated that itis Mr. Farady’s ac- 
count of it. 

(Objected to.) 


S Int. Please examine the papers now shown you and state 
whether thev are correct copies of the English pratenel No. 4732, 1825, 
granted to Jacob Perkins, and of the extract from the London Jour- 
nal of Arts and Sciences of TS25, volo, pages 202 and S04, and of 
the article in the Journal of Seience, London, 1825, vol. 16, puipe 
172, above referred to. 

A. They were all copied by me from the publications as above 
stuted, excepting the article from the Journal of Science, which was 
copied by me from the 62d volume of the Philosophical Magazine 
and Journal, published in London in T8253, and are all correet copies 
of the originals. 

41 (Defendant's counsel requests these to be marked respect- 

ively “ Defendant's Exhibits “CC (Perkins’ patent); * D” 
(Journalot Arts and Sciences), and “ EB (lournal of Science), “ June 
S, IS6GS. Ro EOS”) 

(Defendant's counsel also puts In evidence an account taken from 
the Ist part of the Philosophical Transactions of the Roval Society 
of London, A.D. 1852, vol. 32, page 530, of the water barometer of 
I. F. Daniel, and requests the same to be marked “ Defendant's Ex- 
hibit fF, June 8, 1868." RL ELS.) 


. Int. Please look at the paper now shown vou, and marked Ex- 
hibit IF, and state whether the same is a correct copy from the 
Philosophical Transactions of the Royal Society of London, referred 
to above, and of the article therein on the water barometer of I. F. 
Daniel. 

A. It is a correct copy made by myself from the printed publica- 
tion. 

10 Int At the time vour answer in this cause was sworn to and 
filed, and at the time of the final hearing in such cause, had vou 
any knowledge or information as to the matter set forth in the pub- 
lications before referred to, and marked Exhibits C, D, FE, and F, or 
of such publications themselves; and when tirst did vou have or 
obtain any knowledge of such publications and of the matters 
therein, or of the publication in Dingler’s Polytechnic Journal of 
IS23” 
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A. I never saw any of the publications referred to until within a 
few weeks, nor knew of their contents, except as referred to in Mr. 
Werk’s letter, Exhibit B. T had made the most thorough investiga- 
tion for the information communicated by them, but failed to find it. 


Cross-examined by Mr. TItGuMan: 


11 Cross-int. What is the average density of the glycerine solu- 
tion as it comes from the Wright and Fouche apparatus ? 

A. About 5 degrees b-aume. 

12 Cross-int. How many pounds of that solution do you find in 
practice will produce one pound of glycerine of the density of 28° 
—— ? 

. That T have never tested, and consequently cannot state. We 
evi ~aft ite the glycerine by the same steam we use for other pur- 


poses. 
R. G. MITCHELL. 


Subscribed to before me this Sth June, 1868. 
R. E. STIL WELL, 


LU. S. Commissioner. 


Counsel for complainant produces, as requested by defendant, the 
original agreement between R.A. Tilghman and Jaillon, Moinier & 
Co, made July 24, 1850, and copy of “original agreement made be- 
tween R.A. Tilghman, per de Fontaine Moreau, his attorney, and 
Moinier & Co. and Leroy and Durand & Co., Paris, dated September 
IS, 1858, which defendant puts in evidenee. 


(Objpected to.) 
DerENDANT'S Exutprr A, June 8, IS6S. R. ELS. 


New York, May 19, 1862. 
M. Werk, Esq., Cincinnati. 
Drak Sin: Since writing you on the 10th inst. I have been in- 
formed by Mr. Verdin that some twelve or fifteen years ago you 
communicated to him the knowledge of a discovery i in Europe 
125 of a mode of decomposing fats by heat and pressure, and 
that a kettle, steam-tight, was made for you by Mr. Green- 
wood, with which you experimented without producing the desired 
result, the steam used being only from your ordinary boiler, passed 
through a coil inside the kettle obtained for the experiment. 

As 1 am about to despatch an agent to France for the obtaining of 
testimony to prove that what Tilghman claims was not his discovery, 
if you have any knowledge of the source of the information you com- 
munieated to Mr. Verdin—when, where, and how obtained—you will 
oblige me by communicating it for the benefit of my agent. I should 
not trouble’ vou in this way did I not feel that any evidence we can 
obtain to destroy the v ‘alidity of Tilghman’s patent must be for your 
benetit. 


Very respectfully, yours, R. G. MITCHELL. 
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Cincinnati, May 24, 1862. 


% ‘ 
ks. ». 


DereENDANT’S Exurprr B, June 8, 1868, 


R. G. Mitehell, Esq. 

Dian Sin: It is seventeen vears since that a German scientific 
monthly journal was handed to me by a friend of mine, whieh died 
twelve years past, in which it is said “fats can be decomposed by 
heat and water,” and, on the strength of this, | had the steam-boiler 
made Mr. Verdin speaks of. ‘The name of that seientifie journal | 
do not remember, nor the writer, vet It isa fact. | turned over most 
all the chemical works, but could not get hold of it again. Perhaps 
Verdin has some German chemists among his acquaintance In your 
city which might lead us to the source, as this would bring Mr. Tilgh- 
man’s affairs to a point. 

Respectfully yours, M. WERK. 


P.S.—lIn ease Mr. V. finds out something of the matter in ques- 
tion please inform me of it. 
DereENDANT’S Exutpir C, June 8, 1868.) R. ELS. 
A. D. 1822. Steam-engines. No. 4752. 


To all to whom these presents shall come: 

[, Jacob Perkins, late of Philadelphia, in the United States of 
America, but now of Fleet street, in the city of London, engineer, 
send greeting: 

Whereas His Most Excellent Majesty King George the Fourth did, 
by his letters patent, under the great seal of his United Kingdom, 
bearing date at Westminster the LOth day of December, Sv, in the 
third vear of his reign, give and grant unto me, the said Jacob Per- 
kins, my executors, administrators, and assigns, lis special leense, 
full power, sole privilege, and authority that 1, the said Jacob Per- 
kins, my executors, administrators, and assigns, during the term of 
years therein mentioned, should and lawfully might make, use, 
exereise, and vend within England, Wales, and the town of Ber- 
Wick-upon-Pweed, and also in all his majesty’s colonies and plan- 
tations abroad, the invention of certain Improvements in steam- 
engines, of which [ am in possession, In consequence of communi- 
cations made to me by a certain foreigner residing abroad, and 

of discoveries by myself; in which said letters patent 
426 there is contained a proviso that if I, the said Jacob Perkins, 

shall not particularly describe and ascertain the nature of 
said Invention, and in what manner the same ts to be performed, by 
an instrument in writing under my hand and seal, and cause the 
same to be enrolled in his majesty’s high court of chancery within 
six calendar months next and immediately after the date of the said 
letters patent, that then the said letters patent and all liberties and 
advantages whatsoever thereby granted shall utterly cease, deter- 
mine, and become void, as in and by the same, relation being there- 
unto had, will more fully and at large appear: 
Now, know ye that, in compliance with the said proviso, I, the 
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said Jacob Perkins, do hereby declare the nature of my said improve- 
ments to consist in heating water or other fluid or fluids for the pur- 
pose of generating steam for steam-engines in a vessel or vessels 
kept during such process of heating full of such water or other fluid 
or tluids, and also under pressure, and which said vessel I some- 
times substitute for the ordinary boiler used in steam-engines and 
calla generator. By this said arrangement steam Is generated with 
a much smaller quantity of fuel than by the ordinary boilers used 
In steam-engines of a like power. 

And also | do hereby declare that the nature of my said improve- 
ments doth further consist in causing such water or other fluid or 
Huids so heated as aforesaid to escape from under the said pressure 
and pass at once from the generator into the steam-pipe, where it 
becomes steam or vapor, and in that form may pass thence to the 
eyvlinder, or to any other situation connected with a steam-engine, 
without the necessary intervention of any steam-chamber or other 
reservoir of steam; and also that the nature of my said improvement 
doth further consist in causing such escape of water or other fluid 
or fluids to take place by forcing other water or other fluid or fluids 
into the generator, and thereby maintaining the generator in that 
state of fulness required for the purpose of my said invention. 

And also that the nature of my said improvements doth further 
consist in the application of the hereinbefore-declared improvements 
generally for the purpose of generating steam for st “am-engines, 
whether such steam be emploved to act through the steam-pipe with- 
out a steam-chamber immediately on the piston of a steam-engine 
or to be collected in a reservoir or steam-chamber, and thence to act 
on the piston, or for heating the water for ordinary steam-engines, or 
for any other purpose for steam-engines, 

And, in further compliance with the said proviso, | do hereby de- 
scribe a manner in which my said invention may be performed, 
Which manner is the best [have hitherto discovered, or am at this 
time in possession of or informed of, and which is ascertained by the 
following description thereof, reference being had to the drawing 
and figures annexed—that is to say, the drawing marked No. 1 rep- 
resents my hereinbetore-described improvements. A A is the thick 
vessel which I] call the generator, and is here represented as formed 
of copper or other suitable metal about three inches thick, which 
will lead to the dimensions of the other parts of the drawing. This 
vessel is to be heated in a furnace, and may be used as a substitute 
for an ordinary boiler to a steam-engine. 

On the top of the generator is a steam or escape valve, V, acted 
upon by the lever L and the adjusting weight W. The valve V 

communicates with the steain-pipe S, which is represented as 
427s cut off just above the throttle-valve. B is a safety-pipe, and 

at the end of which is an indicator, F. This safety-pipe is, of 
course, always open to the generator. G is the feeding or injection 
pipe leading from the forcing-pump P, which is worked by an appa- 
ratus hereinafter more particularly deseribed. 

In order to generate steam, the vessel A A must be filled with 
water or other fluid or fluids from the pump P, and heated by a 
d7—S83 
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furnace or otherwise, the steam or escape valve V being loaded by 
means of the weight W with a pressure greater than the expansive 
force of the steam to be generated from such water or other fluid or 
fluids at the time of its generation. When the water or other fluid 
or fluids in the generator has attained the necessary degree of 
heat, say from 400 to 500 degrees Fahr., more or less, an addi- 
tional quantity of water or other fluid or fluids is pumped into the 
generator sufficient to force out a portion of that already heated in 
the generator from the weighted valve V into the steam-pipe §, 
where it instantly becomes steam. ~ 

In order that this operation may be renewed and continued reg- 
ularly, | make use of an adjusting weight on the handle of the pump, 
which is asmall single-stroke forecing-pump, with a weight, R, 
performing the oftice of an air-vessel in the drawing No. 1, but with- 
out it in the drawing No. 2.) At the end of the pump-handle is a 
chain which I connect with a simple crank movement; and thus, 
by a corresponding adjustment between the weighted steam or es- 
eape valve V, the throttle-valve, which is not thought necessary to 
show in this drawing, and the weight on the handle of the pump, 
Pa certain quantity of water is forced into the generator at every 
stroke of the pump, and a corresponding quantity forced from under 
the weighted valve V to become steam. 

The drawing No. 2) represents my said invention in another form 
and differently applied, being here represented as employed only to 
heat the water of an ordinary steam-engine boiler, with a view prin- 
cipally to save fuel. The letters in this drawing correspond, as far 
as similar parts are employed, to those in drawing marked No, 1. 
C represents part of a tube leading to a common boiler of a steam- 
engine. 

Now, whereas the materials of which my said improvements are 
constructed and the exact proportion of the relative parts of my said 
improvements are not subjects for which | hereby claim exclusive 
privilege, though T have described those materials and proportions 
Which I have found most useful; neither do IT hereby claim exclu- 
sive privilege for the peculiar forms of the various mechanical agents 
which I employ, but only for a combination of such and the like 
agents as wil produce the said improvements, the nature of which 
is however before declared, and for which a claim to exclusive priv- 
ilege is hereinafter made; 

And whereas | have only represented, in my said drawings an- 
nexed, such parts of a steam-engine as composes my said improve- 
ments, the various modes of applying such improvements by means 
of the steam-pipe being too well known to require particular deserip- 
tion here; and whereas my said generator my be heated by a variety 
of known furnaces, therefore T have not described any one in par- 
ticular, but the one L have used and found to be the best is one 
of the cupola kind, fed by a blast; and whereas, I have described in 
my said drawing tmmarked No. 1 a safety-pipe and indicator and a 
forecing-pump, neither of which are in themselves new, but which 
apparatuses, or similar one, constitute a combination necessary to 
ny said improvements, and are inserted as such, I therefore hereby 
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claim exclusive privilege for the following improvements only—that 
is to say: 

428 Firstly. For heating water or other fluid or fluids for the 
purpose of generating steam for steam-engines in a vessel or 

vessels kept during such process of heating fall of such water or 

other fluid or fluids, and under a pressure greater than the expan- 

sive force of the steam to be generated from such water or other fluid 

or fluids at the time of its generation. 

Secondly. For causing such water or other fluid or fluids so heated 
us aforesaid to escape from under the said pressure, and pass at once 
from the generator into the steam-pipe, where it becomes steam or 
vapor, and in that form may pass thence to the cylinder, or to any 
other situation connected with a steam-engine, without the necessary 
intervention of any steam-chamber or other reservoir of steam. 

Thirdly. For the manner of causing such water or other fluid or 
fluids to escape as aforesaid—that is to say, by forcing other water, or 
other fluid or fluids, into the generator until the pressure against the 
steam-valve shall cause it to rise, the valve being so loaded as not to 
rise except by means of such extra pressure as aforesaid. 

Fourthly. For the general application of such water or other fluid 
or fluids so heated as aforesaid, and of the steam or vapor generated 
thereby, whether such steam or vapor be employed through a pipe, 
without a steam-chamber or reservoir to act immediately on the pis- 
ton, or to be collected in a reservoir or steam-chamber, and hence to 
act on the piston, or only for heating water to generate other steam, 
or for any other purpose or purposes whatsoever, provided always 
that such general application as aforesaid be for the purposes of 
steam-engines. 

All of which said improvements are to tine best of my knowledge 
and belief entirely new, and have never before been practised in the 
kingdoms; and I do hereby declare this to be my specification of the 
same, and that I do verily believe this said specification in all re- 
spects fully, and without reserve or disguise, to comply with the pro- 
viso in the said hereinbefore in-part-recited letters patent contained ; 
and lastly, that I do hereby claim to maintain an exclusive right 
and privilege to my said invention. 

In witness whereof I, the said Jacob Perkins, have herewith set 
my hand and seal this 10th day of June, A. D. 1825. 

JACOB PERKINS. [1. s.] 


And be it remembered that, on the 10th day of June, A. D. 1823, 
the aforesaid Jacob Perkins came before our said lord the king, in 
his chancery, and acknowledged the specification aforesaid, and all 
and everything therein contained and specified in form above writ- 
ten, and also the specification aforesaid was stamped according to 
the tenor of the statute made for that purpose. 

Enrolled the 10th day of June, A. D. 1823. 


(The foregoing is copied from book No. 48 of specifications of Eng- 
lish patents in the Astor Library, New York.) 
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DerenDANt’s Exuipir D, June 8, 1868.) KR. ELS. 


(From p. 202 of the London Journal of Arts and Sciences, vol. V., 
A. D. 1828, in the Astor Library.) 


Perkins’ Ste am-Eugine. 


“The generator in place of a boiler, as we stated in our last, con- 
tains about eight gallons, is a cylindrical vessel made of gun- e 
429 = metal, about three inches thick, and closed at both ends ; it 
is placed upright in the middle of a cylindrical furnace, and o 
filled with water. 
“This water is subjected to a very great pressure, and, under these 
circumstances, is heated by the surrounding fire toa very high tem- 
perature.” 
P.o04: “ While the engine is intended to work from five to seven 
hundred, and the whole is proved to sustain a force of two thousand 
pounds upon every square inch of surface.” 


DireNDANtT’s Exutpir BE, June 8, 1868. Re ELS. Y 
(From Journal of Science. London, 1823, vol. XVI, }). 172) 
Change of Fat in Perkins’ Engine by Water, Heat, and Pressure. 


“Mr. Perkins uses in his steam-eylinder a mixture of about equal 
parts of Russia tallow and olive oil to lubricate the piston anid = 
diminish friction. The mixture is consequently exposed to the 
action of steam at considerable pressure and temperature, and, 
being carried on by steam, it Is found in the water, giving rise to 
peculiar appearances. The following is Mr. Paraday’s account of it: 

“The original mixture is solid at common temperatures, but fuses 
at about So degrees Fahr. + When boiled in aleohol a small portion ? 
dissolves. ‘The water as it Issues from the end of the cejeetion-pipe 
inte the tub placed to receive it, and from which it is pumped up 
again into the generator, appears white and translucent, and, after 
having been used some time, very much resembles thin milk. A 
scum is found floating on it, which, when collected together, forms 
a soft solid, but when it has been long exposed to the action of the 
steam, and ata high temperature, is hard like wax nearly. It is 
always black and dirty. A portion of this substanee was digested 
in hot aleohol and the clear solution set aside; floceuli separated in 
abundance from if On} cooling, which, when dried, collected, and 
fused, gave a grayish substance, contracting and eracking as it 
cooled, with the lustre and appearance of wax, but rather more 
brittle. It does not melt in boiling water, but at a higher heat melts : 
and ultimately burns like fat. It is rather lighter than water: it 
dissolves readily in alkalies, more readily, | think, than fat, and, in 
this respect resembles Chevreul’s acids of fats, as well as in its solu- 
bility in aleohol; the alkaline solution is turbid. It is no- soluble 
In ether, or very slightly so. When burnt it leaves an ash consist- 
Ing principally of carbonate of lime. 
“The cold aleoholie solution, on evaporation, left a substance sim- 
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ilar in many respects, but much softer, even fluid. It burnt in the 
same manner, leaving a slight ash of carbonate of lime. The merest 
trace of copper was found in these substances. The action of the 
alcohol being continued, nothing at last remained but dirt and me- 
chanical impurities. The softer portions from the surface of the 


-water were found to contain a quantity of unehanged fat and oil. 


The milky water, on examination, was found to be a mixture prob- 
ably of this substance and water. It undergoes no change in appear- 
ance when left for many weeks, but when filtered through good fil- 
tering paper the latter portions came through clear and transparent, 
the altered fat being separated. When evaporated it leaves a sub- 
stance having all the properties of the solid matter above described. 
The finely divided state of the substance, its solidity, and its near 
approach to the specific gravity of water willl perhaps ac- 
430 count for the length of time during which it will remain 
uniformly diffused through it.” 


(The above extract was taken from the 62d vol. of the Philosoph- 
ical Magazine and Journal, London, 1823, p. 318, in the Astor 
Library.) 


DEFENDANT'S Exuipit F, June 8, 1S6S.) R. ELS. 


In part first of the Philosophical Transactions of the Royal Society 
of London, A. D. 1852, in the Astor Library, vol. 32, page 539, on 
the water barometer, by I. F. Daniel, F. RoS., professor of chem- 
istry in Rav’s College, London. 


* * * . * * * 


“While the water in the boiler, which now constitutes the cistern 
of the barometer, was still warm, a quantity of the purest castor oil 
was poured into it till the surface was covered to the depth of half 
anineh. This was done for the purpose of cutting off the com- 
munication of the atmosphere with the water, and with a view of 
preventing the absorption of the air. Some of the same oil was 
poured upon the surface of some distilled water, in a wide-mouthed 
glass vessel, and, being tightly covered with paper, was set by in a 
closet that any change might be detected to which it might be liable 
under such circumstances. * * * 

“This unfortunate result not being doubtful I determined to open 
the boiler for the purpose of throwing some light, if possible, on the 
CAUSE. 

“ Dr. Prout, to whose valuable advice [have been greatly indebted 
in all the previous arrangements, did me the favor of assisting at 
this examination. 

“Upon removing the cover, we found that a portion of the liquid 
had by some means escaped, as, although the column of water stood 
considerably below the neutral point, the ivory point was not in 
contact with it. * * * 

“Upon examining the oil upon the surface we found that it had 
undergone a very remarkable change. It was nearly covered with 
large clots of a mucilaginous-looking substance,which in places reached 
quite through to the water beneath, so that upon moving them aside 
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the latter was uncovered. Upon the top of this, in various parts, 
were drops of aqueous fluid, of a tenacious amie nee, Which had 
a very decided sweet taste, and resembled the substance which is 
formed during the process of saponification, to which the name of 
glycerine has been given. There was also some carbonaceous mat- 
ter, but not more than might probably be accounted for from depo- 
sitions from the atmosphere. All these matters, with a great portion 
of the remaining oil, were carefully skimmed off, and the water be- 
neath was found: perfectly light and transparent. * *  * 

“We next examined the portion of oil and water which had been 
set by in a glass vessel, for the purpose of watching any changes 
Which it might undergo. This we found ina very different state, 
The stratum of oil upon the surface was rather more than an 
inch thick, and in this it differed from that in the boiler, which 
was not more than half an inch. The great body of it was  per- 
fectly bright and pure, and did not seem from its taste to have un- 
dergone any change or to have acquired any rancidity. At- the 
point of contact with the water it appeared to have undergone 
change, and to be separated from it by a tough film of the same 
mucilaginous-looking substance which we had found in the boiler. 

Upon agitating the glass, this film could be bent upwards 
431 ~=without breaking, and a kind of fold was made in it of so 

tenacious a quality as to be some time before it again accom- 
modated itself to the level of the liquid. * * * 

“Upon consideration of all the cireumstances, we were of the opin- 
lon that the formation of the mucilaginous-looking matter had 
opened a permeable communication between the water in the boiler 
and the atmosphere, by whieh not only the water was carried off by 
evaporation, Which would aceount for the deficiency, but the air 
passed inand was absorbed, and we have little doubt if the stratum of 
oil had been thicker the change would have been confined to the 
lower surface and the water would have been perfectly protected, as 
was the portion set aside in the glass.” 


WEDNESDA Be Decenher 20, ISG6S. 

Present: Counsel for the respective parties. 

FLoreENcCE Verpin recalled on part of the defendants : 

Q. 1. Have you been acidifiving neutral fats and making them 
into candles; and, if so, how long ? 

A. I have been so acidifying fats, and made them into candles 
for twenty-six vears. 

Q). 2. State the quantity of fats you have so treated. 

A. must have treated between fifty and sixty millions of pounds, 

Q. 3. State what proportion of the neutral fats vou so treated 
showed any traces of acids. and how vou ascertained. 

A. A very small portion, perhaps one-half of one per cent., and I 
ascertained them by testing the fats with litmus-paper- when I 


doubted their being neutral. 
Q. 4. State, from personal Knowledge and experience, whether or 
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not “ traces of free acids” exist in a large proportion of commercial 
fats, and whether any you have used have less than tallow. 

A. Fats that are acidified or rancid are not, [ suppose, commer- 
cial fats; consequently the greatest portion of the fats used were 
such, and free from acid. Tallow is probably the purest and most 
free from acids. 

Q. 5. Did you ever decompose Russia tallow? And, if so, state 
its quality compared with other tallow you have a 

A. I have decomposed Russia tallow, and never found any better. 

Q. 6. Where have you been employed in decomposing fats and 
making candles, and how long in each place ? 

A. I have been so employed eight vears in Cincinnati and eighteen 
years in New York city. 

(). 7. In said treatment of fats did you always use a steam-engine, 
and are you personally acquainted with its construction and man- 
agement? 

A. I have always used a steam-engine, and am_ perfectly ac- 
quainted with its construction and management. 

Q. 8. In the use of water for generating steam or other purposes 
have vou ever found it pure; and, if not, what impurites did it con- 
tain, and how were they shown to exist ? 

A. I have never found it pure. Its impurity consists chiefly in 
mineral and other substances which were shown by the coating of 
our steam-boilers with a deposit consisting chiefly of carbonate of 
lime and oxide of iron. 

(). 9. Have you ever used the Croton water in this city for manu- 
facturing purposes? And, if so, state how its purity compared with 

other waters you have used for such purposes. 
452 A. I have used it and found it to be the best, sweetest, and 
purest I ever used for manufacturing purposes. 

Q). 10. If you submit a fatty acid to the action of boiling Croton 
water, in a vessel made of copper: or iron, what would be the result? 

A. It will combine with the mineral and organic impurities in 
the water and dissolve a portion of the metallic vessel; and if the 
vessel was made of copper the acid would be green, and if made of 
iron black. ‘The smaller the proportion of fat to the greater —— 
tion of water and the surface of contact of the vessel the darker the 
colors will show, and if to the contrary, the lighter they will show. 

Q. 11. If you dissolved a neutral fat into fatty acid and glycerine 
with boiling water in a leaden vessel, would you obtain the same 
product as if treated in a copper or iron vessel; and, if not, what 
will be the difference? 

A. There would be no difference if the same quantity of water is 
used, except that the metal dissolved would be oxide of lead instead 

of copper and iron, 

Q). 12. Do you make these statements from your personal knowl- 
edge and experience as a manufacturer? 

A. I make these statements from my personal knowledge derived 
from experience, 

Q. 15. Would tallow or olive oil, or any other neutral fat, dis- 


as 


solve copper on iron: and. if not, what effeet would it have on such 


metals” 


A. It would not. 


whom? 


A. LT have made an experiment in whieh [ dissolved neutral fats 
into fatty acids and glycerine with Croton water, and examined the 
products of the experiment, and pave a portion of the same pro- 
ducts to Dr. Vanderweyde for examination. 

(). 15. Look at Respondent’s Exhibit I, entitled “Change of fat 
in Perkins’ engine by heat, water, and pressure,” and state if the 
product you obtained was the same as there deseribed, and what the 
analysis of your product showed it to be. 

A. The produet described by Faraday was fatty acids mixed with 
carbonate of lime, copper, and iron, which the acid had dissolved. 
The products I obtained, when treated with diluted sulphuric acid 
in the same way as we always purify our decomposed fats before we 
make them into candles, was found to be fatty acids. 
the original substanee I found in the ashes both carbonate of lime 
and oxide of, lead. 

Q. 16. If you had tried such an experiment prior to 1854 and ob- 
tained such a product, could vou have doubted, without a chemical 
examination, that it was a material fit for candles after subjecting 
it to the ordinary method by which you have always purified your 
acidified fats before making them into candles? And state what 
that method ts, : 

A. | could not doubt it. 
to mistake them. 


glycerine. 


A. It could not have been so acidified without the production of 
glycerine or acroleine. 
(2. 19. Would not any manufacturer of ordinary skill and infor- 
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It preserves the iron or any other metal from 
oxidation; but atter the fats are a long time exposed to the air they 
become acid, and will have contrary efleet upon the metals so as to 
corrode them. 

(). ld. Tlave vou made any eXperiment with neutral fats by lis- 
solving them with Croton water into acids and glycerine; and, if so, 
have you examined chemically the product, and did you give to 
any one a portion of said product for his examination; and, if so, 


lam too familiar with the acidified fats 
The ordinary method of purifying the fats after 
they have been decomposed is to boil them in diluted sulphuric 
acid, which will take out all the impurities which are contained in 
the fatty acids. 
433 Q). 17. Does not Defendant's Exhibit FE, entitled “Change of 
fat in Perkins’ engine by heat, water, and pressure,’ and the 
peculiarities of that change as stated by Faraday, conclusively prove 
that fat was acidified by the action of the water at a high tempera- 
ture and pressure ? 

A. Aleohol will not acidify or dissolve neutral fat. 
the tallow and oil used to lubricate the piston of Perkins’ engine was 
so changed that the aleohol dissolved it. 
doubt to have been a fatty acid. 

Q). 1S. State if it could be so acidified without the produeture of 


Faraday says 


This proves it without 


tender ae > 
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mation in his art, as current prior to 1854, have known from said 
Exhibit E that fat acids and glycerine were produced by the action 
of water ata high temperature and pressure, and does not the pres- 
ence of acroleine Involve the production of glycerine ? 

I should have known it, and | cannot doubt others would, as 
uu person had only to subject the fat to the action of water at a tem- 
perature and pressure named to have acidified fats ; acroleine cannot 
be formed without glycerine being formed first. 

Q. 20. Could such results have been produced by the action of 
steam in the eylinder of Perkins’ engine; and, if not, why not? 

A. If the fat had been exposed long enough to the action of steam 
it would have decomposed it, but as the hot steam came in contact 
with the fat it formed an emulsion or a mechanical mixture with 
condensed steam, which run out of the cylinder with the water, and 
Was pumped up again into the generator; it could not have been 
decom posed by the steam, because it Was not subjected long enough 
Lo Its action. 

(). 21. Do you know of any standard chemical treatise or book 
which states that the complainant has made any chemieal discovery 
in reference to the decomposition of fats into fat acids and glycerine? 

A. 1 do not know of any such works which give Tilghman the 
credit of being a chemical discoverer. 

(). 22. Did you ever hear of any standard chemical tre “atise or book 
~~ peace tothe complainant any such discovery ' 

I have never heard of any. 

o 23. Are technical works of any value to the manufacturers of 
fat acids and candles, so far as you have examined them; and, if so, 
what ? 

They have never been to me. My knowledge was always su- 
perior totheirs. ‘They are generally more likely to mislead the manu- 
ae than to benefit them. 

(). 24. Examine Defendant’s Exhibit F and state what information 
is conve wie to you, as a manufacturer, thereby. . 

A. The information conveyed to me was that a coating of the 
water wi is fatty acids, and the sweet substance found was glycerine. 

(). 25. Is or is not the acidifying of fats shown by Exhibit F to be 
by A oan of water at the atmospheric temperature and pressure 
In 1825, and is not the same result shown by Exhibit E, by water at 
a high temperature and pressure in 1832? 

A. Undoubtedly so; any one acquainted with the manufacture of 
fatty acids must say it is so in both cases. 

(). 26. Is the information communicated in Tilghman’s patent of 
1854 of any more value to a manufacturer of fat acids and candles 

than that which is found in Defendant’s Exhibit E? 
454 A. I think there is no difference between the two, and I 
have always thought, and think so yet, that the patent of Mr. 
Tilghman had been copied from Exhibit E. 


Cross-examined by Mr. TrtGuMan, counsel for complainant : 


Cross-Q. 27. In your answer to question 15 you state that the pro- 
duct described by Faraday was fatty acid mixed with carbonate of 
08—S$83 
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lime, copper, and iron, which the acid had dissolved. Do you mean 
to state that this product was fat acid chemically combined with the 
lime, copper, and iron, or that it was not chemically combined, but 
only mechanically mixed with those substances ? 

A. I do not think that the lime, copper, and iron was chemically 
combined ; if so, alcohol would not have dissolved it. 

Cross-(). 28. Do you mean to say that carbonate of lime, copper, 
and iron are capable of being dissolved in alcohol ? 

A. I think they are not soluble, but I do not know. 

Cross-Q. 20. Please look at Exhibit Eo and see if it is not stated 
that the carbonate of lime and copper were found in that portion of 
the substance which had been dissolved in aleohol. 

A. The carbonate of lime and copper were found in that portion 
of the product whieh had been dissolved in aleohol, but it is not 
clear to me, 

Cross-Q, 30. Do you not tind it there stated “that the action of 
the aleohol being continued, nothing at list remained but dirt) and 
mechanical impurities 2” 

A. Yes; it SUVs So, 

Cross-Q. $1. Do you not understand from: this that all of the sub- 
stance except “dirt and mechanical impurities ” were dissolved in 
the alcohol ? 

A. I understand it so. 

Cross-Q. 32. That being so, must not the lime and copper have 
existed in the product in some form capable of being dissolved in 
alcohol ? 

A. It must have been combined chemically, or perhaps it was in 
the residue. 

Cross-Q. 33. In your answer to the 27th question you state, “ I do 
not think that the lime, copper, and iron was chemically eombined.” 
In your last answer yau state that it must have been chemically 
combined; which answer is correct ? 

A. The tirst one, I think, is correct. 

Cross-Q. 54. Do you understand from Exhibit FE that the lime and 
Copper Were dissolved in the aleohol ? 

A. Tunders‘and that the fats were dissolved in the aleohol, and 
the metals and lime were precipitated. 

Cross-. 35. Quote the words which state that facet. 

A. Well, it is stated in the aleoholic solution. 

Cross-(). Sib Question repeated, 

A. Tean't tind it without having some doubt about it. You bet- 
bor owe a mean Who has some Knowlodge about it, 

Crosse Qo oy. Do wou find tn that article anvthing at all about the 
lime and metals betag preetpitated & Tf sa, quote the words 

A. Tadeo not, but they must have boon proeipitated somewhere to 
Hard then 

Crosed) SS. Tr vour answer to the Lith question wou state that 
the prodivet deserthed: by Paraday was Rutty acid De ven under 
stand from Exhibit E that the product desertbed was fatty acid ina 
free state? If se, quote the words 
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435 A. It does not say so. It does not say it was in a free state. 
Cross-Q. 30. What is your authority for stating that it was 
fatty acid in a free state? 

A. As fatty acids will dissolve in alcohol, I take the solution as an 
authority. 

Cross-Q. 40. Do fatty acids dissolve in ether ? 

A. They do. 

Cross-Q. 41. Do not other fatty bodies besides fat acids dissolve in 
alcohol ? 

A. The neutral fat will dissolve partly in hot alcohol, and that is 
what is called the margarine, but it will always remain neutral fat. 

Cros -Q). 42. Is it not stated in Exhibit E that the product is not 
soluble in ether, or very slightly so? 

A. It is stated that it is not soluble in ether, or very slightly so. 

Cross-Q. 13. [Tf fatty acids dissolve in ether, and this preduct did 
not dissolve in ether, or very slightly, can this preduct have been 
fat acids ? 

A. TP think it can; perhaps the ether will dissolve the fatty acids 
in one state and notin the other, and alcohol will dissolve it in that 
state, 

Cross-Q. 44. What is your authority for this supposition ? 

A. T have no authority for it. 

Cross-Q. 45. What is the melting point of fat acids of tallow ” 

A. I do not recollect for sure; about 95°. 

Cross-Q. 46. What is the melting point of your pressed-candle 
stock ? 

A. 153° Fahrenheit. 

Cross-Q. 47. Is the melting point of the original fat acids of tal- 
low lower than 153° Fahrenheit ? 

A. A great deal. 

Cross-Q. 48. If you found by experiment that the melting point 
of an unknown fatty substance was above the boiling point of water 
or 212° Fahr., and knew that the melting point of fat acids of tallow 
was about 935° Fahr., could you assert that this unknown fatty sub- 
stunce Was the fat acids of tallow ”? 

A. [should not unless | had puritied them and tested them. 

Cross-Q. 49. What do you mean by purifying them? State in 
detail. 

A. TL would purify them with diluted sulphuric acids, like we 
always do with all our acids. 

Cross-Q). 0) Suppose this unknown substance referred to in ques- 
tion AS had been a lime soap, would not vour so-called purification 
actualiv decompose the lime-soap and convert it into free fatty acids, 
although no free fatty acids had been present before such purifica- 
thon ~ 

A. Th tt had been a neutral lime soap aleohal would not have dis- 
solved it: bat the sulphuric acid woul have neutralized the lime 
sonups ad praduewd Rutty acids and sulphate of lime, 

Cross QOO1, [Is or ts not neutral lime saap soluble to a certain ex- 
tent im het aleohel ? 

A. I don't know, 
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Cross-Q. 52. If vou de not know why do vou state In vour answer 


to question 50 that “if it had been neutral lime soap alcohol would 
not have dissolved it?” 

A. TL never saw it anywhere to the contrary. T have always un- 
derstood that neutral lime soap could not be dissolved In alcohol. I 
never heard it could be dissolved in aleohol, either hot or cold. 

Direct resumed by complainant in person : 
Cross-Q. 55. In vour answer to cross-q. Oo vou state as your 
860 authority, that the product examined by Faraday was fatty 
acid: that it would dissolve in aleohol. Look at Exhibit E, 
and see if vou find any other authority for that statement. 

A. I have the authority of Faraday in Exhibit E. 

KF. VERDIN. 

Subseribed anid sworh to before mie this Pod December, LS6S. 


R. k. STILLWELL, 


kvaminer, ete. 


Peren Hl. Vaxperweyper, called and sworn on part of defendant, 
deposes and says: 

(Qj. 1. Have you recently analyzed an alleged specimen of fat acid- 
ified by Croton water; if so, from whom did you recelve it?) De- 
scribe it, and give your analysis of the same fully and in detail. 

A. I have received such a specimen from Mr. Verdin, about the 
Ist of December, and analyzed it. It was a hard, waxy-like sub- 
stance, gray and dirty. A portion of it was digested in hot alcohol, 
and then dried, collected, and fused, when it had the appearance 
and lustre of wax. When heated at a high temperature it burned 
like fat, leaving an ash consisting principally of carbonate of lime. 
The cold alcoholic solution left on evaporation a similar substance, 
which, however, was white, and perfectly identical with the acids of 
fat. It left a mere trace of ash when burned. Traces of lead were 
found in the gray substance. IT heated 5,000 milligrams of the 
original speciinen received to about 230° Falir., and it lost in water 
#50 milligrams. The remainder was burned in a porcelain cruci- 
ble, and the loss in fat and combustible matter was 3.960 milligrams. 
There remained in ash #0 milligrams. The ashes were treated with 
aqua regia, and about half were dissolved. The exeess of acid was 
removed by boiling the solution treated with ammonia, which gave 
a precipitate chietly consisting of alumina. The neutral solution 
treated with oxalate of ammonia pave a precipitate of lime. The 
bic-romate of potassi proved the presence of lead, sulpho-cyanide of 
potassium, traces of iron. 1,000 milligrams contain of water 1M) 


I i a2 
Salts of lime, alumina, lead, ete. Dies eSeeme «eee sete 
Matter insoluble in agua regia, mostly silieates...2..-..-_- ) 

1, 000 


One grain dissolved in aleohol gave of fatty acids 700 milligrams ; 
remnant of mineral and organic matter of the water, as lead, salts, 
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lime, ete, insoluble in alcohel, 300 milligrams. The substance, 
therefore, must be considered as an impure mixture of the fatty 
acids, with the impurities of the croton water employed, and the 
lead of the vessel in which the original substance was prepared. 

Q. 2. Have you read and do you understand the papers marked 
Defendant’s Exhibits C, D, E, and F, June 8, 1868? 

A. I did read those papers and understand them. 

(). 3. Do those papers contain the announcement that water acidi- 
fies fat, both at the ordinary temperature and pressure of the atmos- 
phere, also at a high temperature and pressure? 

A. They do. 

Q. 4. Is it not stated, in Exhibit E, that the substance examined 

by Faraday resembled Chevreul’s acid of fat, because it was 
137. = soluble in aleohol? State whether neutral fats can be acidi- 

fied or dissolved by alcohol, and, if not, whether any other 
test than that made by Faraday was required to show that the 
“change of fat by heat, water, and pressure” was a change from a 
neutral fat to an acidified one. 

A. Faraday states in Exhibit E that the substance in question dis- 
solves readily in alkali, more readily than fat, and in this respect 
resembles Chevreul’s acids of fats, as well as in its solubility in 
alcohol. Neutral fats cannot be dissolved nor acidified by alcohol 
alone, and therefore the alcohol is the proper test to distinguish 
fatty acids from neutral fats. 

Q). 5. If the change had been from a neutral fat to a lime soap, 
would alcohol have dissolved the soap? Refer to the last paragraph 
on page 33 of the printed testimony in the case of Tilghman vs. 
Werk and state whether Professor Booth does not so testify. 

A. The solubility of lime soap in aleohol is so very slight that, 
for all practical purposes, it may be considered insoluble, and for 
that reason Professor Booth was perfectly right in stating, on page 
30 of said printed testimony, that aleohol dissolves fat aeid and 
glycerine, but does not dissolve lime soap. 

Q. 6. Look at pages 48 and 49 of said testimony and state whether 
Professor Rogers does or does not confirm your testimony and that 
of Professor Booth that alcohol is a test of free fat acids, which could 
not be liberated by it if combined with a base. 

A. I find on pages 48 and 49, in answer to three different ques- 
tions, the same opinion is expressed by Professor Rogers. 

(). 7. Look at page 61 of said testimony and seawhether or not 
Doctor Genth similarly testifies. 

A. Doctor Genth’s testimony agrees perfectly with the above ; he 
even adds that, after spontaneous evaporation, the tests gave a reac- 
tion of no other substance but fatty acids. 

Q. 8. Look at Professor Booth’s answer to the 9th question on 
page 40 of complainant's printed evidence in this case and state 
what Doctor Booth did to test whether fat treated by heat, water, 
and pressure was acidified. 

A. Professor Booth states that the fatty matter which came through 
the apparatus was tested by hot alcohol. 

Q. 9. Look at Doctor Bridges’ answer to the 7th question, on page 
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78 of said printed evidence, and state how he treated said product 
to show it was a fatty acid. 

A. Doctor Bridges tested the product by the dissolving a portion 
in alcohol, describing the crystals, and considers them to be stearic 
acid, which possibly may contain some oleie acid. 

Q. 10. From your knowledge of chemistry, would you say that 
complainant was the discoverer of the power of water under heat 
and pressure to dissolve fats into acids and glycerine ? 

A. The more my information about the matter has increased, the 
more I am convinced that the power of water to decompose fats into 
the fatty acids and glycerine was known a long time before the date 
of Mr. Tilghman’s patent. 

Q. 11. Do you know or did you ever hear of any standard chem- 
ical treatise or book which states that complainant made any 
chemical discovery as to the decomposition of fats into fat acids and 
glycerine ? 

A. I do not know, nor did IT ever hear of such a statement: and, 
in those standard works, when Mr. Tilghiman’s process is mentioned 
at all, it is stated simply that he took out a patent for a certain 
apparatus. 

Q). 12. On page 59 of the printed testimony before referred 

438 to, in the case of Tilghman vs. Werk, Professor Booth, in an- 
swer to question 101, states: “In Mr. Tilghman’s specification 

it is expressly required that the vessel shall be closed, SO that the 
requisite amount of pressure may be applied to prevent the conver- 


sion of water into steam. And in the description of the working of 


the apparatus given in the patent the whole vessel and tubes are 
completely filled with water and fat,so that there can be no space for 
steam to form, and, consequently, no steam formed.” Do you con- 
cur in that opinion of Professor Booth, that, tocarry out the process 
of Tilghman, the vessel should be full or not? 

A. I concur in Professor Booth’s opinion, because T doubt that the 
apparatus would work, if there was room for steam to be formed. 

(). 13. Professor Booth, in his) recent testimony, refers to part tl 
of volume Ist of Riehardson & Watts’ Technology, London, 1865. 
Look at the 2d paragraph on page 637 of said book, and state what 
heat is declared to be necessary to decompose neutral fats by com- 
plainant’s process. 

A. The temperature necessary is stated to be in a paragraph at 
the melting point of lead, which is G10° Fahr. 


Adjourned to 10 a. m., the 24th instant. 


THURSDAY, Deceinhe i" 24. LSOS. 

Present: Counsel for the respective parties. 

(). 14. Look at page 655 of said book, and state whether that state- 
ment is confirmed by a quotation from the English patent of com- 
platnant, that it requires the melting point of bismuth, or about 
10° Fahr., to dissolve any fat into acids and glycerine by his pro- 
cess. 


A. I tind that statement contirmed there. 
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Q. 15. Look at page 657 of said book, and state what heat is re- 
quired by complainant’s process to make soap. 

A. The heat required I| find stated to be 350° to 400° Fahr. 
| (). 16. Look at complainant’s exhibit, Q. 4, being English letters 

patent to him of January 9, 1854, and state what heat is therein 
mentioned to be requisite to make soap, and whether it is not “ less 
than that which is necessary to produce free fat acids.” 

A. The heat necessary, as mentioned there, is between the melt- 
ing points of tin and bismuth, which corresponds with 440° and 
510° Fahr. respectively. This is the heat which is stated to be re- 
quired to make soap, and it is also stated that this degree of heat is 
less than that which is necessary to produce free fat acids. 

(). 17. Is there any beneficial information either to science or art 
contained in Tilghman’s patent of 1854 that was not published in 
the Defendant’s Exhibit E in 1825? 

A. I think not. 


am Ped ~« 


Cross-examined by Mr. T1LGuMan, counsel for complainant: 
Cross-Q. 18. Is neutral fat soluble in ether ? 
Cross-Q. 19. Is neutral fat soluble in hot alcohol? 

A. To a very slight extent. 

Cross-Q. 20. Is it more soluble in hot aleohol than in cold aleohol ? 

A. In pure alcohol it is not soluble at all, or at least to so very 
small an extent that it is considered insoluble. 

Cross-Q. 21. Question repeated. 

A. It is more soluble in hot than in cold. 
459 Cross-Q. 22. Is fat acid soluble in ether ? 
A. Yes; when the fat acid is pure. 

Cross-(). 25. Is fat acid soluble in ether? 

A. It is, when not embedded mechanically in impurities. 

Cross-Q. 24. Will not ether dissolve out free fat acids from me- 
chanical impurities ? : 

A. ‘That depends on the nature of the impurities. 

Cross-Q. 25. In analytical chemistry, what agent is employed to 
remove fats and free fat acids from mechanical impurities ? 

A. Ether is usually employed. 

Cross-Q. 26. Are not free fat acids as soluble in ether as in 
& alcohol ? 

A. This is the case with margaric and oleic acid, but my impres- 
sion is that with stearic acid the aleohol is the better solvent. 

Cross-Q. 27. What is your authority for this statement as to the 
stearic acid ? 

A. My experience. 

Cross-Q. 28. When and where did you try the solubility of stearic 
acid in ether and in alcohol ? 

A. In the beginning of this month, in the laboratory, corner of 
23d street and 6th avenue. 
Cross-Q. 20. Was the ether and alcohol at the same temperature? 
A. They were. When hot ether dissolves very readily any fat 
: acids. It is well known that ether dissolves siearine less readily 
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than margaric and oleine, and the respective acids partake to a cer- 
tain extent in this property ; at least so is my impression. 

Cross-Q. 50. State from your experiment in figures or weights, as 
near as you can, the relative solubility of stearic acid in ether and 
in alcohol. 

A. If I had made those experiments by measure and weight, I 
would have made a statement as a positive fact. Now | have given 
It only as an Impression, 

Cross-Q. 31. Are potash and soda soaps soluble in hot aleohol? 

A. They are. 

Cross-(). 32. Are they soluble in ether? 

A. To a slight extent only. 

Cross-Q. 55. Is lime soap soluble in hot alcohol ? 

A. ‘To so small an extent that chemists consider it insoluble ; for 
instance, Professor Booth, as | stated vesterday. 

Cross-). 34. Is lime soap more soluble in hot alcohol than in cold 
alcohol ? 

A. It is only in hot alcohol that it is slightly soluble. In cold al- 
cohol it may be considered inseluble. 

Cross-Q). 55. Suppose a free fat acid has been separated from me- 
chanical iinpurities by dissolving in hot alcohol, and the clear solu- 
tion evaporated, would that purified fatty acid be soluble or insol- 
uble in ether? 

A. It would be soluble in ether. 

Cross-Q. 56. Is the single fact of the solubility of a fatty substance 
in alcohol a sufficient and decisive proof that the substance ts free 
fat acid ? 

A. It is when no doubt exists about the presence of certain other 
substances also soluble in alcohol. 

Cross-Q. 57. What substances do you refer to” 

A. Potash or soda soaps. 

Cross-Q. 58. Suppose you had an unknown substance of a fatty 
appearance given you to analyze, and you found it was soluble in al- 
cohol, would that single fact be asutlicient and decisive proof that the 

substance was free fat acid ” 
440 A. When a chemist receives a substance to analyze he first 
Inquires about its origin, in order to apply the proper test for 
the ingredients suspected to be present, and the circumstances of its 
origin may be such that the simple solubility in alcohol would be 
a decisive proof that it contains fatty acids. 

Cross-Q. oo. Suppose that the circumstan-ves of its origin were un- 
known, would its solubility in aleohol be of itself a sutlicient and 
decisive proof that it was free fat acids, or would you proceed toap- 
ply other tests; and, if so, what? ' 

A. In case of an entirely unknown substance the solubility in 
aleohol would be no decisive proof. | would test with litmus-paper 
to see Hf any free acid was present. | would burn the substance and 
analyze the ashes. 

Cross-Q. 40. Suppose that vou had dissolved the unknown fatty 
substance in hot alcohol and evaporated the clear solution, and on 
testing the product with ether you found that it was insoluble in 
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ether, or very slightly so, would you, as a chemist, pronounce the 
sul:stance to be free fat acids? 

A. | would be certain that it was not margaric or oleie acid, but 
would have my doubts about its being stearic acid and stearine. 

Cross-Q. 41. Suppose that you found that the melting point of this 
product, which was soluble in alcohol but insoluble in ether, was 
above 212° F.; would you have any doubt as to whether it was or 
was not stearic acid ? 

A. I would be sure that it was not pure stearie acid. Some un- 
known mixture may make its melting point higher. 

Cross-Q. 42. Would you, as a chemist, be willing to testify posi- 
tively that it was stearic acid at all? 

A. Without further test I would not testify, but investigate if 
stearic ucid was not present. 

Cross-Q. 43. In your answer to question 4, do you mean to state 
that you, as a chemist, are of opinion that the substance deseribed 
in Defendant’s Exhibit E as being soluble in alcohol but insoluble 
in ether, and melting only above 212° Fah., was free fat acids ? 

A. L would not consider it pure free fat acid, but thereto it con- 
tained them, but so modified by admixtures as to effect its melting 
point and solubility in ether. 

Cross-(). 44. What admixture would so effect the solubility in ether 
and melting point of free fat acids which had previously been dis- 
solved in alcohol and the clear solution evaporated ? 

A. When it had been previously dissolved in alcohol I do not 
know what admixture could have had such an effect, nor do I see 
how any substance which previously had been dissolved in alcohol 
and obtained by its co-operation could possibly have the properties 
stated in the account of Faraday, and therefore the manner in 
which I] understand his account is that he refers to the original sub- 
stance before its solution 1 alcohol. 

Cross-Q. 45. Please identify, by marks and reference to initial 
words of sentences, What part of chemical examinations described in 
Exhibit E you understand to refer to the original black séum, and 
whit parts refer to the product of the solution in alcohol. 

A. Commencing from the 7th line, from below page 195, we read : 
“Itis always black and dirty.” The next period of six lines refers 
to the aleoholie solution. In the last line the word “it” refers again 
to the original black and dirty substance, and we read it does not 
melt in boiling water, and, further, refers fo the end of the paragraph 

to the original substance, ending with the words “it leaves an 
Hl sash consistinig principally of carbonate of lime.” This is the 

only manney tn which [can interpret Faraday’s account and 
make it Intelligiblg to myself. 

Cross-Q. 46. Do you, then, understand Faraday to state that the 
original black scum Was soluble in alcohol but insoluble in ether, 
and had a melting point above 212° Fahr.? 

A. I do. 

Cross-Q. 47. Are those the properties of the free fat acids of tallow 
and olive oil? 

A. Not of the pure free fat acids, but of the mixtures experimented 
59—8S3 
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upon by Faraday, and which was obtained under pecuhar cireum- 
stances of heat, water, and enormous pressure in Perkins’ steam en- 
gine from tallow and olive oil, with the impurities of the water, the 
metal of the engine, ete. 

Cross-Q. 48. What was that mixture? 

A. Faraday’s account is that it contained, in the first place, a sub- 
stance which resembled Chevreul’s acids of fat; that it contained 
carbonate of lime, traces of copper, dirt, and mechanical impurities ; 
also a quantity of unchanged fat and oil. 

Cross-Q. 49. Do you understand Faraday to say that in the prop- 
erties of insolubility in ether and melting point above 212° Fahr. it 
resembles Chevreul’s acids of fats? 

A. No; but Faraday states distinctly that it “dissolves readily in 
alkalies—more readily, I tuink, than fat—and in this respect re- 
sembles Chevreul’s acids of fat as well as in its solubility in aleohol.”’ 

Cross-Q. 50. Do you suppose that Faraday was capable of recog- 
nizing without doubt the existence of free fat acids in a substance 
he had under chemical examination ? 

A. In the year 1823, when this examination was made, Faraday 
was, perhaps, not as well acquainted with all the properties of fatty 
acids as we are at the present day. Besides, he had no special ob- 
ject in this analysis to go into further details; but he has given us, 
in my opinion, sufficient to prove the presence of a certain amount 
free fatty acids in the black, dirty substances, which, however, was 
so impure that some of the properties of these fatty acids were dis- 
guised, 

Cross-(). ol. State how free fatty acids can be disguised so as 
to be soluble in alcohol and insoluble in ether, and to fuse above 
212° Fahr. 

A. To answer this question it would require special experiments. 
When we have the substance of Faraday to experiment upon we 
may solve this question, 

Cross-Q. ol. Then at present vou do not know how to disguise free 
fatty acids so as to make them soluble in alcohol, insoluble in ether, 
and melting above 212°? 

A. No; but that could be easily found when spending some time 
In experimenting. 

Cross-Q. 05. How do you know this? 

A. By all the circumstances in Faraday’s. 

Cross-Q 54. Is that the best answer vou can give? 

A. ‘There are many instances in chemical investigations that some 
of the properties of certain substances are disguised by the simple 
presence of others, and therefore some of the properties of fatty acids 
may be disguised by the presence of certain so-called impurities. 

Cross-Q. 50. Do vou mean that the free fat acids in Faraday’s pro- 
duct were so disguised as not to have the properties of ordinary 
free fat acids ? 

A. IT mean that they had some of the properties and were want- 

ing in-some of the others. 


442 Cross-Q. 56. Do you imagine that von know more of the 


properties of Faraday’s product than Faraday himself did? 
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A. By no means. I simply take Faraday’s opinion, and, by the 
present knowledge on the subject, almost half a century after Para- 
day’s experiments, draw the evident conclusions. 

Cross-Q. 57. Do you consider that Exhibit E made the distinet 
statement intelligible to chemists of that period that fats can be de- 
composed into free fat acids and glycerine by the action of water at 
a high temperature and pressure ? 

A. The simple heading of this exhibit, being “Change of fat in 
Perkins’ engine by water, heat, and pressure,” mentions the three 
active agencies employed in Mr. Tilghman’s patent. This, taken in 
connection with Faraday’s account and. the iacetedin of chemists 
of that period about the composition of fats, made it intelligible to 
chemists that those agencies must have produced a chemical decom- 
position of the fat, more so as Faraday mentions the acids of fat. It 
is true he does not mention the glycerine, as this was removed by 
the water in the boiler. 

Cross-Q. 58. Was Exhibit E the first announcement of that chem- 
ical fact, ns far as you know? 

A. It was, as far as I know. 

Cross-Q. 59. Was it an important chemical fact? 

A. It was. 

Cross-Q. 60. Did it attract the attention of chemists of that period ? 

A. It did not, as is the case very often with important new facts. 

Cross-(). 61. Can you name any chemical treatises of dates between 
1823 and 1854 which mention that chemical fact ” 

A. Lean. In Moffat’s Chemistry Applied to the Manufacture of 
Soap and Candles, Philadelphia, 1847, page 163, we find a statement 
in which it is mentioned as Chevreul’s opinion that “ hog’s lard is 
incapable of direct combination with the alkalies, but acquires the 
facility by the presence of water,” which occasioned a change pro- 
portionate tu its elements, “converting the stearine, Inargarine, and 
oleine into new bodies which, from their acquired acid properties, 
were called adipose or saponic acids, “the “peculiar unsaponifiable 
body, glyeerine, above named, being left behind as an incidental 
product.” 

Cross-Q. 62. Is this passage the most distinet publication of that 
chemical fact you can quote between the dates above referred to? 

A. | am not acquainted, at least I cannot recall now, another 
similar statement, except the action of steam on fat. 

Cross-Q. 63. In Exhibit E it is stated that the fatty substance, 
when burnt, leaves an ash consisting chiefly of carbonate of lime. 
In what chemical condition did this lime exist in the fatty sub- 


‘stance ” 


A. Mechanically mixed with the fatty substance. 

Cross-(). 64. In the next sentence, line 9, page 196, it is stated that 
the cold alcoholic solution, when evaporated and burned, left a slight 
ash of carbonate of lime. In what state did this lime exist in the 
fatty substance ? 

A. In the same manner, mechanically mixed, and perhaps also 
combined with a small portion of the fatty acids. 

Cross-Q. 65. Will alcohol dissolve carbonate of lime? 
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A. It wil! to a very small extent, as may be verified by digesting » 
alcohol on powdered chalk and burning the aleohol, when also a | 
shiglit ash of carbonate of lime will be obtained. 

Cross-Q. 66. [s glycerine lighter or heavier than water? ( 

A. It is heavier than water. Its specifie gravity is 128. 
445 Cross-Q. 67. When fats are decomposed by water, where is ’ 
the glycerine found ” j 
A. Dissolved in the water. 
Cross-Q. OS. In Exhibit F was the glycerine found dissolved in ras 


the water”? a 

A. It was dissolved in small portions of the water, separated from 
the larger mass of the water, however, by an oily film to the thick- 
ness of about half an inch. 

Cross-(). OOF Are vou positive that the sweet substance in Exhibit 
Ik was glycerine, and quote the words from which you form an 
opinion’ 

A. Tam positive. On page 195 we read of “ drops of an aqueous 

fluid of a tenacious consisteney, which had a Very, decided sweet 
taste, and resembled the substanee which is found during the pro- e 
cess Of saponification, to which the name of glycerine has been given.” 
That it floated on the lop of the oil is easily accounted for by the 
resistance of large plots of mucilaginous-looking substance, and the 
thickness of the ecastor-oil which prevented those heavier drops to 
obev the law of gravitation, 

Cross-Q. 70. Do you understand from Exhibit F that the whole or oP 
any considerable part of the oil, was decomposed Into fat acids and | 
glycerine” 

A. T understand from Exhibit F that certain portions of the f 
water and oil had by some neutral attraction formed an emul- 


, 


sion, Which accounts for the mucilaginous substance spoken of; ! 
that in this emulsion the water acted chemically on the oil, combin- > 
Ing it with its base to drops oft elycerine, Which remained suspended > 
In said emulsion or oil, and that only a small portion of the oil was 
decomposed. { 


Cross-Q. 71. Do vou consider Exhibit F as containing the distinet 
ahnhnounecenent of the chemical fact that fats cali be decom posed Inte 
free acids and glyeertne by the action of water at ordinary tempera- 1 
ture and pressure ? : i 

A. T consider this exhibit as distinctly announcing the fact that 
water has the power, at ordinary temperatures and pressure, to sO) 
arate glycerine from the fats. as it was well known at that time that 
the other constituents of fat are the fattv acids. which must become i 
free when the base elyvecorine Is separated : the Inference Wiis evident 
that also fatty acids were liberated 

Cross-Q. 72. Do vou understand that the oi] and water which had 
been sel by Wn il vlass Vessel were alse decomposed, in Whole orpart, 
Into fat aeids and glycerine ” 

A. I do not. 

Cross-Q. 73. Can you explain whi not ? 

A. Very easily. In the glass vessel oil and water were at perfect 
rest. In the barometer they were never at rest, by the daily vary- 
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ing pressure of the atmosphere and the consequent oscillation of the 
liquids. In the glass vessel the formation of the emulsion was not 
promoted by continuous motion, as was the case in the barometer. 


Direct resumed by Law: 


(). 74. Will neutral fat dissolve in alkalies, and, if not, is the fact 
stated by Faraday that the substance he examined “ dissolves readily 
in alkalies,” prove it to have been a fatty acid, as well as the other 
fuct stated by Faraday that the substance dissolved in alcohol? 

A. Only fatty acids dissolve readily in alkalies. Neutral fats do 
not. They require boiling and special treatments to make the 

alkali caustic. The two facts stated by Faraday of the solu- 
4440 bility in alkali and alcohol both is sufticient proof that it can 
be no ether substance than fatty acids. 


PH. VANDERWEYDE, ®. D. 


Subseritbed and sworn to before me this 2ith Dee., 1868, 
R. Ek. STILWELL, 


Examiner, ete. 


Counsel for defendant here puts in evidence certified copy of corre- 
spondence in the matter of the application of R.A. Tilghman for 
his patent of October 5, 1854, being letters to the Patent Office of 
B.C. Tilghman, dated August 4, 1554, and August 7, 1854, and let- 
ter of Patent Office, September, 15, 1854, and reply thereto of Sep- 
tember 16, 1854, and marked “ Defendant’s Exhibit A,” December 
24, 1868, KR. ELS. 

Counsel for complainant, in answer to defendant’s demand, made 
June 8, 1868, to produce any letters in reply to Complainant’s Ex- 
hibits 1, 2,5, and 4, put in on that day, produces copy of letter of 
R.A. Tilghman to Fontaine Moreau, dated London, July 20, 1857, 
Which letter defendant’s counsel puts in evidence, which Is marked 
* Defendant’s Exhibit B, December 24, S68, R. EOS. 


(Complainant's counse! objects.) 

Defendant’s counsel admits that the original letter put in evidence 
by complainant’s counsel June 5, and marked “ Complainant's Ex- 
hibit 2) R. ELS. ts in the handwriting of J. B. Moinier. 

Complainants counsel puts in evidence “Stuer’s Dictionary of 
Solubility” and “ Daniel's Introduction to Chemical Philosepy,” 
London, 1845, pages 616 to 617. 


Testimony closed on the part of the complainant and defendant. 
DrereNDANTS Exutperr A, December 24. 1868S. R. ELS. 


The United States Patent Office to all persons to whom these pres- 
ents shall come, Greeting: 

This is to certify that the annexed is a true copy from the file of 
this office of the correspondence in the matter of the letters patent 
granted R. A. Tilghman October 3, 1858. 

In testimony whereof I, D. P. Holloway, Commissioner of Pat- 
ents, have caused the seal of the Patent Office to be hereunto affixed 
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United States the eightv-seventh. 
[Seal of the Patent Office. ] 


D. P. HOLLOWAY. 


PInLADELPHIA, August 4, 1854. 
To the Commissioner of Patents. 

Sin: | enclose the specifications, drawings, and a certificate of de- 
posit of $10, being the application for a patent by Riehard A. Tilgh- 
man fora process of “treating fatty or oily bodies,” a caveat for 
which, with fee of $20, was received by you Sist March, 1854. I for- 
ward this day, per Adams’ Express, a box of specimens. 

A patent for Great Britain was granted R.A. Tilghman for this 
invention, dated {th January, 18504, the specitication whereof was 

‘ enrolled July 8, 1854.0 As the United States caveat was tiled 


445 Bist March, 1854, information is requested whether, under the 
; rules of the office, the United States patent (if granted) will 


necessarily be dated back, and how far. 
Mr. R.A. Tilghman being absent in Europe the office is requested 
to correspond with, 
Yours, respectfully, 
B.C. TILGIMAN, 
) 10 Prune Street, Philadelphia. 


PHILADELPHIA, clugust 7, 1Sod. 
To the Commissioner of Patents. 

Sin: T have received yours of August 5th, stating that “on re- 
ceipt of the model,” the application of R.A. Tilghman, for a patent 
for Improvement in “ treating oils,” ete., would be taken up for ex- 
wmination in its order. | beg to submit that this is a case which 
does not admit of representation by model, as the invention, or more 
properly the discovery, consists in the observation that by applying 
a certain amount of heat and pressure to a mixture of oil and 
water or watery solution, certain chemical changes take place in 
the constitution of the oil. Ino his svecification the inventor has 
given a drawing and description of an apparatus in which the pro- 
cess may be convenicntly carried on, but he expressly states that he 
“does not Intend to claim said apparatus as forming any part of his 
invention.” In fact, the form of apparatus in which the materials 
are treated according to the invention may be indefinitely varied 
to suit the ideas of the constructor, the only essential point being 
that it shall be capable of withstanding the necessary heat and 
pressure. A model of the form of apparatus represented by the 
drawing would be worse than useless for the purpose of illustration 
and explanation, inasmuch as the essential parts are the internal 
passages and connections of metal tubes, pumps, and valves, inea- 
pable of being shown by model. To furnish it as a“ model of his in- 
vention, when in his specification he has expressly declared it forms 
no part thereof, would be manifestly contradictory and absurd. In 
conclusion, | would urge, 1, that it is, in the nature of things, im- 


this twenty-ninth day of August, in the year of our Lord one thou- 
sand eight hundred and sixty-two, and of the Independence of the 
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possible to furnish a model of that which does constitute this in- 
vention, viz., the application of heat and pressure to mixtures of 
oil and water, ete., to produce certain results; and, 2, that the in- 
ventor cannot properly be Asked to furnish a model of apparatus 
which he has declared to form no part of his invention. I there- 
fore request that this application may be placed upon the list for ex- 
amination without a model, and that the decision of the office upon 


this point may be communicated to me. 


Very respectfully, 
B. C. TILGHMAN, 
10 Prune Street, Philadelphia. 


Uxrrep States PATENT OFFICE, 
WASHINGTON, September 13, 1854. 

Sir: The specification of your application for letters patent for 
treating oily and fatty substances has, after due examination, been 
found to embrace the subjects of two distinet applications. 

Abstract .philosophical principles are not patentable, but the ap- 
plication of them to detinite practical purposes. The action of a 
high temperature upon emulsion of fat and water, if discovered by 
you, cannot give you a right to a patent; because this would involve 
a philosophical principle only, and beeause it would prevent the 
publie from investigating the practical results of the abstrac- 

tion. 
4A6 It is a different case with the separation of free fatty acids 

from glycerine and with the manufacture of soap; both manu- 
factures as described by you involve the application of your abstract 
philosophical principle to practical purposes, yet, as said purposes 
are clearly distinet from each other, the processes employed in them 
and the materials to be used equally distinet, and the products to be . 
obtained distinct and widely different, said processes cannot be 
climed by you in one application any more than any future appli- 
cation of your abstract philosophical discovery to useful purposes, 
which might be discovered hereafter by any one perhaps yet un- 
born. 

Your specification is herewith returned for alteration. You will 
lease cancel one of your claims, with the description thereto be- 
ost it being, of course, left with you to apply for it under a sep- 
arate application. ; 

You will also please to send some specimens of your crude mate- 
rials and the product obtained therefrom by your process. 

Yours, ete., C. MASON, 
Commissioner. 


R. A. Tilghman, (care of B.C. Tilghman, No. 10 Prune street, 
Philadelphia, Pa.) 


32 SANSOM STREET, PHILADELPHIA, 
September 16, 1854. 
Sir: T have to acknowledge the receipt of your favor of the 13th 
inst., enclosing for alteration Mr. R. A. Tilghman’s specification of 
his application for a patent for a new mode of treating “fatty and 
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oily bodies,” and stating that vou consider it objectionable as eni- 
bracing the subjects of two distinet applications. 

In compliance with vour suggestion T have cancelled one of the 
claims, te wit, that for “manufacturing of soap from fatty bodies by 
the actlon of a solution of carbonated alkali ata high temperature 
and pressures” with the description thereto belonging. 

The claim and deseription thus cancelled will, of course, form the 
subject of a separate application. Some delay in making it, how- 
ever, must occur, In consequence of Mr. ROA. Tilghman’s continued 
absence in London. [shall semd your letter to him by the next 
steamer, and expect to receive the new application and forward it to 
your otlice toward the close of next month. 

I now return enclosed the original application and specification, 
with the claim and description above reterred to marked thereon by 
meas “cancelled, in order to form the subject of a separate applica- 
tion for letters patent.” 

In regard to the request for specimens of the products obtained by 
the process, [ would observe that a box containing such specimens 
was forwarded to your office, per Adams Express, on the 4th ult., a 
notice of which you will find in Mr. B.C. Tilghman’s letter to you 
of that date. Tfupon inquiry it should appear that the box has not 
been received, or has been lost or mislaid, | will, if the point is in- 
sisted upon, send out to Mr. Rh. A. Tilghman for a new supply of 
specimens. 

[ would respectfully submit, however, that this is not a case in 
which, by law, a deposit of specimens Is necessary. 

The words of the law are, “or with specimens of the ingredients, 
and the composition of matter, suflicient in quantity for the purpose 
of experiment, where the Invention is of a composition of matter.” 
Now, the present Invention is not of “a composition of matter.” — It 

is not the making of a new thing, but of an old thing by a 
447) new way.) Fat acids and glycerine are well-known chemical 

substances, Whose “composition” is the same, whether they 
are made by one process or another, and the invention specified is 
simply of a new method of making them. 

If my brother (Mr. R.A. Tilghman) were here there would of course 
be no difficulty in at once sending on fresh specimens, but owing to 
his absence delay and trouble must now occur in procuring them, 
and hence IT trust that if those already sent should not be found the 
question as to the legal necessity for their deposit will be daly econ- 
sidered. The very point, Ina precisely similar case, was decided by 
your predecessor, Mr. Burke, on the 15th January, 1848, as vou may 
see by referring to the office copy of his letter to me of that day in 
reply to one from me of the day preceding. My brother, Mr. B. C. 
Tilghman, who has heretofore corresponded with you upon this 
business, sailed for Europe on the 6th inst., and, the matter being 
now In my charge as attorney for Mr. R. A. Tilghman, I have to 
request that your letters in regard to it should be addressed to 
Your obedient servant, W. M. TILGHMAN, 

o2 Sansom Street, Philadelphia. 


C. Mason, Esq., Commissioner of Patents, city of Washington, D. C: 


Terry = - 
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R. ELS. 
Lonpon, July 20, 1857. 


DerENDANT’s Exuipit B, December 24, 1868. 


To M. de Fontaine Moreau. 

Dar Sir: In compliance with your request, I proceed to describe 
the present state of the apparatus for decom posing fats as it is now 
being worked at Messrs. Price & Co.'s. 

As I have before mentioned to vou, it consists of a boiler thirty- 
two inches [in] diameter and thirty feet long, made of iron nine- 
sixteenths thick, and lined with copper. 

It is heated by an interior copper serpentine, “a retour d’eau,” 
which is supplied with steam from a smaller tabular boiler (thirty- 
two inches diameter by ten feet long, with eighteen flues three inches 
diameter). It also has a tube pierced with holes to inject free steam. 
The apparatus is worked at a pressure of from two hundred to two 
hundred and twenty-five pounds per square inch (fourteen to fifteen 
atmospheres); it is charged with two and a half tons palm oil and 
three-quarter tons water, and the oil is perfectly decomposed in four 
and a helf hours after the above pressure is attained. The decom- 
position would be effected in shorter time if a larger proportion of 
water was emploved and if agitation and mixture of the materials 
was produced by the injection of free steam from the pierced tube, 
but as one object is to get the glycerine in a strong state (the de- 
mand for glycerine being just now greater than they can supply), 
they prefer for the present to work it as deseribed. 

Price & Co. are now thinking of putting up another apparatus, 
Which will probably be constructed to work at a pressure considera- 
bly higher than above mentioned, so as to shorten the time of de- 
composition, and also will be made to werk continuously, so as to 
avoid loss of time in filling and emptying. 

Very truly yours, R. A. TILGHMAN, 
14 Southampton Place. 


14S U.S. Cireuit Court. Southern District of New York. 
Ricnarp A. TrrGuMan vs. RoLAND G. MITCHELL. 


The Belgium patent granted to the plaintiff in this cause on the 
24th day of March, 1854, and put in as an exhibit in this cause by 
said complainant, having been misplaced, and not now found in the 
papers in this cause, it is hereby stipulated that the annexed extracts 
from the French patent of March 22, 1854, granted to said cotn- 
plainant for the same invention as that embraced in the Belgium 
patent, may be read and referred to, in the place of said Belgium 
patent, in the argument in this cause. 

December 31, 1868. 

GEORGE HARDING, 
Sol’r for Complainant, 
Per b. C. TILGHMAN. 

Jan. 1, 1869. 

H0—SS3 
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Descriptions of the Certificates of Invention. 
(2d Series; Paris, 1861; vol. 37, page 15.) 


10731. Certificate of invention (English patent of 9th January, 
1854), dated 22d March, 1854, to Mr. Tilghman, of Philadelphia 
(America), for new processes in the treatment of fatty and oily 
bodies, principally applicable to the manufacture of soap, of can- 
dies, and of glycerine. ww 

* . * . + * * 

The tubes may be heated by a furnace, by a metallic bath, or in 
any other convenient and uniform manner. 

The melting point of lead has been found convenient for this 
operation, and it has generally produced good results, but some va- 
riations may nevertheless become desirable (désirables) in’ certain 
cases, depending not only upon the kind and the purity of the fatty 
bodies employed, but also upon the application which is to be made 
of the fatty acids produced, as according to their employment in 
the manufacture of candles, or in that of soap, or as to whether or 
not they shall be bleached or distilled. de eg 

P16. The solution of glycerine, which has ordinarily an aeid 
reaction, is purified by the usual means. *  * * 

The second part of mv Invention relates to the manufacture of ’ 
soap. *  *  * "Phe operation is conducted by means of the Appa (. 
ratus, and by the processes above deseribed for the fat ac ‘tls, —_ 
The heat hecessary Is less elevated than that required for the preo- 
duction of the fat acids. It should be maintained between the melt- 

Ing points of tin and bismuth, or at about 200° centigrade. The 

neutral fatty bodies should form = soaps with the carbonates of the 

alkalies. 

Upon operating ata too great heat the soap, which eseapes by the e 
safety-valve, has a special and disagreeable odor. 


Certificate of addition. Dated 25d Febru: ary, DSoo. 


In order to put my invention in practice with more success, | em- 
ploy the apparatus represented in Plate IV. 
445) P. 17. This solid mass of metal insures a uniform degree 
of heat in all the parts of the apparatus, makes it more solid — 
by adding to its stre ‘neth, and preserves from the action of the fire. 
B.C. T. Jan. 1, 1869. 


450 = Cireuit Court of the United States. Southern Distriet of New 


York. 
Ricuarp A. TinguMan vs. RomaAnp G. MrircHe te. . 
51 It is hereby stipulated and agreed by and between the 


parties to the above suit and their respective solicitors that 
the testimony and exhibits heretofore taken and filed in the suit of 
R.A. Tilghman v. M. Werk in the cireuit court of the United States 
or the southern district of Ohio. and in the former suit of R. A 
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Tilghinan v. R. G. Mitchell in this court, and in the reference in said 
last-mentioned suit under the decree therein to Kenneth G. White, 
Esq., one of the masters of said court,and in the suits of R. A. Tilgh- 
man v. M. Werk, T. Kirby, and others, and R. Tilghman v. G. Shil- 
lito in the circuit court of the United States for the southern district 
of Ohio, as the same are contained in the printed records of the 
parties in said suits and proceedings, may be read and used at the 
hearing of this suit with the same effect as if they had been orig- 
inally taken and filed herein, either party to be entitled to put in 
additional testimony, with right to the other party to reply thereto. 

It is also agreed that the letter of R. A. Tilghman, dated London, 
June 25, 1856, and the letter of J. P. Wilson, dated London, July 13, 
1865, as contained on pages 326 to 329 of complainant’s printed rec- 
ord in the suit of Tilghman v. Werk, Kirby, and others, and admitted 
therein (page 326) to be genuine communications, are admitted in 
like manner so to be in the present sult. 

It is also agreed that the prona facie testimony on the part of the 
complainant in this suit is now closed, and that the testimony on 
the part of the defendant shall be closed within sixty days from this 
date. 

Dated May OU, S71. 

GEORGE HARDING, 
Per B. C. TILGHMAN, 
Solicitor for Complainant. 
Ss. D. LAW, 
Solicitor for Defendant. 


Circuit Court of the United States, Southern District of New York. 
Rienarp A. TincguMan vs. Rotanp G. MitrcHece. 


It having been heretofore stipulated and agreed in this cause, by 
a certain stipulation therein bearing date the 50th day of May, 1871, 
having reference to the testimony in this cause and what might be 
used as testimony therein, that, together with certain othtr  testi- 
mony, the testimony and exhibits taken and filed in the former suit 
of R. A. Tilghman vs. R. G Mitehell in this court, and in the refer- 
ence in such suit under the decree therein to Kenneth G. White, 
Esqr., one of the masters of this court, as contained in the printed 
records thereof, might be read and used at the hearing of this suit 
with the same effect as if originally taken and filed in this suit; 

And said former suit of R. A. Tilghman v. R. G. Mitchell in this 
court having been taken on appeal to the Supreme Court of the 
United States,and the record therein having been made up and 
tiled with the clerk of the said Supreme Court: 

It is hereby stipulated and agreed by and between the parties to 
this suit and their respective solicitors, that the said testimony and 
exhibits so taken and filed in said former suit, and in said reference 
therein as before set forth, though made a part of the testimony and 
record in this suit by said stipulation of May 30th, 1871, need not, 

as a matter of fact, be incorporated in extenso into and made 
152. an actual part of the record in this cause, and sent as such to 
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the Supreme Court of the United States on the appeal thereto 
in this cause, should such appeal be taken, but that the record in 
this cause as sent to the said Supreme Court may and shall embrace 
and contain only the rest of the testimony taken and filed therein 
(or all of such testimony and exhibits, except that so taken in said 
former suit in this court between the same parties and in the said 
reference therein), and that the record in said former suit as sent to 
the said Supreme Court may be read and used on the argument of 
this cause by the parties thereto as a part of the record of this suit, 
and that such reeord shall be, and is, made a part of the record in 
this suit as fully and to the same effect as if the same was actually 
and in extenso incorporated into the record of this suit in this court 
before or on the appeal thereof. 
Dated Oct. 11, IS72. 
GEORGE TARDING, 
Compl ts Solr. 
Ss. D. LAW, Def't’s Sol’r. 


(Iendorsec’ :) Cireuit court of the United States, southern district 
of New York — Richard A. Tilghman vs. Roland G. Mitchell. Stip- 
ulation as to record. Filed Oet. 51, 1S72. 


Cireuit Court of the United States, South. Dist. of New York. 


Rrouarnp A. TinGguMan 
rs. No. 2. 
Roraxnp G. Mrrenene. § 


It is hereby stipulated and agreed by and between the parties to 
the above suit and their respective solicitors that the vrinted records 
on the part of the: complainants and defendants in the tollowing 
causes, viz: in the suit of R.A. Tilghman vs. M. Werk, record from 
page one to one hundred and eleven, inclusive, on the part of sald 
compl nant, and from paige ohe to prae liftv- four, inclusive, on the 
part of the defendants; in the first suit of R.A. Tilghman rs. RL G. 
Mitchell, the record as nrade pron appeal to the Supre me Court of 
the United States Sept. 21, S71: in the suit of R.A. Til@lman es. 
M. Werk, Kirby, ef af. and vs. G. Shillite, record from page 1 to page 
306, Inclusive, on the part of the complainant, and from page 1 to 
pripe 29S on the parr of the defendants and in the second suit of R. 
A. Tilghman es. RG. Mitehell, record from page 1 to page 2d, in- 
clusive, on the part of the complainant, and from page 3 to pace 
152, inclusive, on the part of the defendant; and the stipulations in 
said suit shall form and constitute the record on appeal to the Su- 
preme Court of the United States. 

Dated 27 Nov'r, IS72. 

GEORGE TARDING, 
( omple's Solicitor. 
Per BOC. PILGIMAN, 
SD. LAW, Det t's Sol’. 


( endorsed :) Cireunt court of the United States, south. dist. of New 
York. Riehard A Tilehman rs. Roland G. Mitehell. No » Stip- 
ulation as to record. Filed Nov. 50, 1S72 
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453  Cireuit Court of the United States in and for the Southern 
District of New York. In Equity. 


Ricnarp A. TitaguMan vs. RoLAND G. MITCHELL. 


To Roland G. Mitchell: 

You will please take notice that on the eighth day of April, at the 
opening of the court on that day, oras soon thereafter as counsel 
ean be heard, a motion will be made before the Justices of this hon- 
orable court at New York, in the State of New York, for an injune- 
tion to issue against the defendant in this suit, restraining and en- 
joining the said defendant, pursuant to and in accordance with the 
prayer of the bill of complaint filed in this cause, and that said mo- 
tion will be made on said bill of complaint, and the affidavits, papers, 
and documents, copies of which have been served upon you. 

Dated. 

Yours, &ce. | 
GEORGE HARDING, 
| Solicitor for Complainant. 
Service accepted, 


Solicitor for Respondent. 


(Endorsed :) Richard A. Tilghman es. Roland G. Mitehell. In 
equity. Notice of motion. Filed Meh 8, 1871. 


Cireuit Court of the United States, Southern District of New York. 
Ricenarp A. TinguMan vs. Rowtanp G. Mircuette. 


SOUTHERN District or New York, ss: 

Rowland G. Mitehell, the above-named defendant, being duly 
<worn, deposes and says that he is the same person mentioned and 
referred to in the bill of complaint, against whom a suit in equity 
was brought in this court by the above-named complainant, in or 
about the year 1862, for an alleged infringement of certain letters 
patent granted to said complainant on the 3rd day of October, 1854, 
for “an improvement in processes for purifying fatty bodies,” and 
in Which suit a decree was rendered in favor of the said complain- 
ant in the year 1864, as is alleged in the complaint in this cause. 

Deponent further says that the defence put in by deponent in said 
suit so first brought against him in 1862 was put in under the ad- 
vice of deponent’s then solicitor, George C. Goddard, Esq.. and in- 
cluded such particulars of defence as were at that time known to 
deponent, and as deponent was advised were material and neces- 
sary; but deponent further says that since the decision and decree 
in said suit he has gained information as to other and important 
matters of defence to the alleged claim of complainant under his 
said patent or the extension thereof. And deponent further says 

that such further defences would have been set up by depo- 
54 nent in said first suit had the same been known to'deponent 

at the time he put in lis answer to such suit or before the 
final hearing in such suit. 
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Deponent further says he has fully and fairly stated such new 
matters of defence to 8S. D. Law and Charles M. Keller, Esqs., his 
present solicitor and counsel, and that deponent is advised by his 
said counsel that such new matters of defence are material and im- 
portant to the defence of deponent in this present suit; and he fur- 
ther says that he has put in and filed his answer to the bill of com- 
plaint in this suit, and that such new and further matters of defence 
have been set up in the answer of deponent in this present suit now 
brought against him, and in which the present motion for an in- 


junction has been made. 


Deponent further Suvs that the allegations and statements con- 
tulned and set forth in such answer in reference to the said: suit so 
commenced by said complainant weainst this deponent In IS62, and 
us to the proceedings In said suit under the order of reference therein, 
are In all respects true; that the proceedings on such reference were 
necessarily very considerably protracted, as an important part of the 
testimony therein had to be taken under commission in France and 
in other places than in this distriet, but deponent further savs that 
such proceedings were not unnecessarily protracted or delaved by 
him, and that the report of the master in said cause was net ren- 
dered until/ the 7th day of February, ISTO; that, upon the render- 
ing by the master of his report in such suit, the complainant took 
exceptions thereto, which exceptions were filed on or about the Ist 
day of March, 1870, and that sach exceptions have not yet been 
argued on the part of complainant. 

Deponent further says that the said defences set up in the present 
suit, and which were not set up in deponent’s answer in’ said first 
suit, have reference to, and materially affect, the questions of novelty 
and utility of the alleged invention of complainant described and 
claimed in his said patent, and have reference also to the practica- 
bility of said alleged invention, and to the manner of operating or 
carrying out the process purporting to be deseribed in complainant's 


said patent, and that deponent is advised and verily believes that if 


such defences could have been set up in sald first surt and the testi- 
mony in relation thereto could have been before the court at the final 
hearing thereof, that such defences and testimony would have materi- 
ly modified, if not wholly changed, the character of the decission and 
decree in said cause and the decree entered therein. Deponent fur- 
ther SUVs that evidence as to some of such further matters of defence 
so learned by deponent since the argument and final hearing in 
said cause first commenced against him, and which have been set 
up as before stated in the answer in this suit, including the testi- 
mony of one J. B. Moinier, of Paris, France, was put in on the part 
of deponent on the hearing before the masters in said first suit, 
under the advice of counsel, as having a bearing upon the question 
arising before such master: that such evidence so put In on seid 
hearing before the master is contained in the printed record of the 
defendant's testimony on such reference, to which, for greater cer- 
tainty, deponent craves leave to refer, and to which testimony de- 
ponent hereby refers as a part of this aflidavit. 

Deponent further says, as he is informed and believes, that the 
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testimony of said J. B. Moinier, and also some other portions of 
the testimony so put in on the part of deponent on said reference, 
before said master, was offered in evidence on the part of defendants in 
certain suits brought by said complainant, R. A. Tilghman, under 
hisextended patents, in orabout the year 1868, in the circuit court ofthe 

United States for the southern district of Ohio, one against 
455 Micheal Werk, Thomas Kirby, John Kirby, and M. Schwartz, 

and the otheragainst George Shillito,and in which suit- decrees 
were entered in favor of the complainant in May, 1870; but deponent 
further savs that the decision in said suits in favor of the complain- 
ant, by the honorable judge before whom they were heard, was not 
founded upon, and did not purport to be founded upon, the testi- 
mony introduced in said suits, but that the said decision in said suits 
was based upon, and was declared to be rendered by reason of, ad- 
judieation rendered in former suits brought by said complainant 
under his original patent before being extended, and in suits in 
which the defence was substantially different from the defence in- 
terposed in said suits so decided in Ohio in 1870, and in which the 
testimony was widely different, and in which the testimony of said 
Moinier Was not in any manner introduced; and that such decisions 
were not in any respect decisions upon the merits of said suits, as 
established by the evidence therein, or in any respect conclusive 
upon the pertineney or bearing of such testimony; and this de- 
ponent further says that no adjudication has been rendered in any 
suit under complainants said patent by any court of competent 


jurisdiction, which has been in any manner founder upon a consid- 


eration of the said further defences before referred to and set up in 
the answers of deponent in this suit. 

Deponent further says that the said decission and decree made 
and rendered in said former suit brought against deponent by said 
complainant was made under a misapprehension by the court as to 
the mode of operation in the process set forth and deseribed in com- 
plainant’s patent; that in and by the description contained in said 
patent the vessel containing the mixture of water and fatty matter 
is required to be entirely filled therewith and closed so that no steam 
can be permitted therein; that on the the final hearing of said suit 
it was urged, on the part of deponent’s counsel, that by the terms of 
the specifications of complainant’s said patent the vessell must be 
entirely filled with the mixture of water and fatty matter and then 
be closed, and the contents heated to the point of melted lead, and 
no steam: be permitted to be made in the vessel; and it was argued 
that no vessel could be made of sufficient strength to endure such 
pressure, but that the honorable judge before whom such cause was 
argued held that the specifications of said patent did not require the 
vessel to be entirely filled or that no steam was to be permitted in 
it, but that said judge, in connection therewith, used the following 
language : 

“No doubt it is true, as urged for the defendant, if thus filled, 
and the vessel closed, and the contents heated to the point of melting 
lead or under a pressure that would prevent the existence of steam, 
the process would be utterly impracticable.” 
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Deponent further savs, after the argument of said suit he, depo- 
nent, had a conversation with said R.A. Tilghman, the complain- 
ant in said suit, and also the complainant in the present suit, and 
that said Tilghman then himself admitted to deponent that, ae- 
cording to the process deseribed or intended to be deseribed in’ his 
said patent, the vessel was required to be entirely filled with the 
mixture of water and fatty matter, and gave lis reasons therefor. 

Deponent further says that on the hearing before the master be- 
fore refer-ed to, deponent Wiis ¢ nqgutred of and wave testimony as to 
his said conversation with said Tilghman as to his said patent, and 
the required condition of the contents of the vessels in which the fat 
was to be treated (which testimony will be found on pages 152 and 

I83 of the printed record): that said Tilghman was himself 
yo afterwards examined in said reference, and did not in any 

manner contradict or attempt to deny his said admission so 
made to ce promvenne. 

Deponent further savs that the said testimony of J. BL Moinier 
before referred to, taken in France and put inion said reference before 
said mister, sets forth the results of a sertes of experiments made in 
France in the vear Toto by the complanantin this eause and his 
brother and agent, BOC. Tilghman, to decompose fats according to 
the process deseribed in said letters pratenet of said complainant ; 
that such eXperiments and efforts were wholly unsuceessful, and 
conclusively prove that tuts cannot bre decomposed according to the 
process deseribed in complatmant’s said patent: that said testimony 
of said Moinier is set forth in full in the printed record before re- 
fer-ed to (pages 1 to 71), to which, tor greater certainty, deponents 
hereby refers. 

Deponent further says that the impracticability of complainant's 
said invention is also shown by the testimony of C. H. Grant, a wit- 
hess examined on said reference, and whose testimony is found in 
said printed record, on pages 147 to 171, to which reference is also 
made. 

Deponent further says, as he is informed and believes, that in the 
vear 1856 Thomas Emery & Sons, of Cincin-ati, Ohio, candle-manu- 
ufacturers, addressed to the complainant in this suit a communica- 
tion as to his said patented process enquiring whether the same had 
been put in practice, ete, and that in reply to such inquiries said 
complainant sent to said Emery & Sonsa letter,of which the following 
Isa copy (the original or acopy of which said letter was produced and 
put in evidence by said complamant tn said suit brought bv said 
complainant in Olio against Michael Werk and others in 1S6s and 
before refer-ed to): 

(Copy.) 
Li Sournaweron Place, Evsroxn Seuare, 
Loxpon, June 25th, 1S05. 
Thomas Emery & Son, Cinemnat. 

GENTLEMEN: L have received from Mr. Davenport your favor of 
30th May last. Our experiments in the factories here and in Paris 
have shown that, on the large scale, the decomposition of fats by 


——--—-—+-—4 


——---—+-—4 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 481 


water is more conveniently effected by modifying the apparatus 
originally wear ne so that the fat and water are exposed to a com- 


paratively lower heat and pressure for a longer time instead of a very 
high pressure for a few minutes, and a considerable quantity of ma- 
terial is treated at one charge in an ordinary steam-boiler lined with 
lead or copper and provided with an agitator in place of using the 
continuously-working pumps and coil of pipes. At a pressure of 
225 pounds per inch tallow or palm oil or lard stearine is com- 
pletely decomposed in tive hours. In the course of a few mounihs 
we shall probably have going on at Price & Co.’s works an appa- 
ratus on the above plan, capable of treating several tons per day. 
Until? my process is in actual use in England | have decided not 
to begin its introduction into the United States, and therefore can- 
hotat present reply to vour request as to terms of sale. As soon 
as itis well established here I intend returning home and will im- 
mediately communicate with you. T give below answers to such of 
vour questions as I have materials for, and remain— 


Verry respectfully, vours, 
R.A. TILGHMAN., 
Anen ers to (Juestions. 


The process is not practically at work on the large seale, 

57 so but Price & Co. of London, and the Companie Generale de 

Stearinerie, Moinier & Co., La Villette, Paris, are engaged in 
experiments pre paratory to sti irting it. 

2. The process Is applic: able to all sorts of fats and oils, vegetable 
or animal, hard or soft. 

There is no other waste than the dirt and glycerine. 

4. From 100 pounds clean, dry tallow we obtain !7$ pounds fat 
acids and eight pounds of concentrated glycerine. 

The color of the product depends upon that of the original ma- 
terial. Palm-oil product ts of a hight gray color; tallow and stearine 
are somewhat whiter than the same material would produce by lime 

saponification, 

6. In this respect the product resembles that from lime saponifi- 
cation of the same materials. 

Yes; hot and cold pressing—just like saponified stuff. 

8. Hydraulic presses are used. The product is more crystalline 
and presses better than saponified stulf. 

The danger is no greater than in working ordinary steam- 
boilers, 

lt), Answered in No.‘ 

The apparatus is of ordinary boiler and coppersmith work, 
end the cost can be calculated by any ohe in those trades. 

12. There is no more were than In the ordinary lead or copper- 
lined tubs. 

13. A boiler forty feet long by thirty-two inches diameter, at 225 
pounds per inch, would decompose 3,500 pounds in six hours. 

14. Tallow and good stearine give by pressing a perfectly white 
product. Palm oil or dark fat would require to be distilled after 
going through the apparatus. 
61—S53 
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15. For good white material like tallow, or good lard stearine, the 
lime saponitication process is the best; for cheap, dark stuff like 
palm oil, grease, lard, stearine, &c., the sulphuric distillation is prefer- 
able. In France they generally use both processes in the same fae- 
tory—saponification for white, distillation for dark material. To 
distill white fats would not be economical, as the waste by tar, &e., 
would more than balance the saving by acids. 

16, ——. 

17. The same product as from perfectly decomposed saponified 
stuff, 

1S. There is no offensive smell. 

19. ——. 


R. G. MITCHELL. 
Subscribed & sworn to before me this 5th day of May, 1871. 
A. T. GURLITZ. 
Notary Public. 
Cireuit Court of the United States, Southern Distriet of New York. 
Rrenarp A. TinguMan vs. ROLAND CG. MitrcHett. 


SovTnern District or New York. | 
City and County of New York, j 


» 88 ° 


Roland G. Mitchell, the above-named defendant, being duly sworn, 

deposes and says that he was present at the argument in this 

458 cause on the exceptions to the master’s report therein, held 

at Newport, R. [., on the 7th and Sth days of July, inst., and 

that he heard read the affidavit of R. A. Tilghman, then made and 

read, as to the statement made by said Tilghman to this defendant, 

and set forth by defendant on his examination in this cause at New 

York, on the 12th day of December, 1867, and which statement is 

on page 134 of the printed record in the answer to the 25rd inter- 
rogatory. 

Deponent further says that he has again carefully read his said 
answer, as contained in deponent’s said examination, as to said 
Tilghman’s statement made to deponentat the time referred to with 
respect to his, said Tilghman’s, invention; and deponent says that 
said statement, as set forth in deponent’s said answer, is in all re- 
spects true, and that said Tilghman at that time made no reference 
to the coil apparatus, as sworn to by said Tilghraan in his aftidavit 
made on the said 7th and Sth July inst.; that said Tilghman’s 
statement was made to deponent In reply to deponent’s inquiry, 
be Whiv did vou require your vessel to be kept full?” And the reply 
was: “As glycerine was more volatile than fat acids acroleine would 
hot so readily form if the glycerine Was kept in solution,” and that 
nothing was said by said Tilghman as to any particular form of 
apparatus. 


R. G. MITCHELL. 


Subseribed and sworn to before me this 14th day of July, 1871. 
[L. s.] A. T. GURLITZ, 
Notary Public. 
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(Endorsed:) U. S. cireuit court, so. dist. N. York. R. A. Tilgh- 
man v. R.G. Mitchell. Aff’t of R. G. Mitchell. Mo. for inj. 8. D. 
Law, def’t’s sol’r. Filed July 14, 1871. 


At astated term of the circuit court of the United States of America 
for the southern district of New York, in the second circuit, held at 
the United States court-rooms in the city of New York, on Wed- 
nesday, the 15th day of September, in the year of our Lord one 
thousand eight hundred onl seventy-one. 


Present: the honorable Samuel Blatchford, dist. judge. 
Richarp A. TILGHMAN vs. RoLanp G. MITCHELL. 


This cause came on to be heard upon motion for special injunc- 
tion, and the plaintiff having been heard by George Harding, and 
the defendant by Charles M. Keller and 8. D. Law, Esq. : Now, upon 
reading and filing the notice of motion and the affidavit annexed 
to the bill of complaint on behalf of the plaintiff, and also the affi- 
davits and papers on file in opposition to said motion, it is ordered, 
adjudged, and decreed that, unless the defendant in this case accept 
and execute a license, duly executed by the plaintiff in the usual 
form, within ten days from the date hereof, under his extended 
letters patent, an injunction shall issue in this cause, as prayed for 
in the bill of complaint until the further order of the court. 

SAM’L BLATCHFORD. 


(Endo.:) U.S. eireuit court, S. Doof N.Y. Richard A. Tilghman 
v. Poland G. Mitchell. Order for injunction. Filed Sept. 13, 1871. 


59 = Agreed Record of Tilghman vs. Werk as Part of Record of Tilgh- 
Hidit UB, Mitchell. 


In the Circuit Court of the United States in and for the Southern 
District of Ohio. In Equity. 


Ricuarp A. TinGuMan vs. MicHaAeL WERK. 


‘To the honorable the judges of the circuit court of the United States 
in and for the southern district of Ohio: 

Richard A. Tilghman, of Philadelphia, in the State of Pennsyl- 
vania, and a citizen of said State, brings this bill against Michael 
Work, of Cincinnati, in the State of Ohio, and a citizen of the south- 
ern district thereof. 

And thereupon your orator complains and says that on or be- 
fore the 9th day of January, 1854, one Richard A. Tilghman was 
the true, original, and first inventor of a certain new and useful 
improvement in processes for purifying fatty bodies not known or 
used before, and not, at the time of his application for a patent, in 
public use or on sale with his consent or allowance. 

And your orators further shows unto your honors that the said 
Richard A. Tilghman, so being the inventor of said improvement, 
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and being a citizen of the United States aforesaid, made application 
to the proper Department of the Government of the United States 
for letters patent, in accordance with the then existing laws of Con- 
gress, and, having duly complied in all respeets with the conditions 
and requisitions of said laws, on the 3d day of October, 1854, letters 
patent of the United States, signed, sealed, and executed in due form 
of law, for his invention or discovery, were issued to the aforesaid 
Richard A. Tilehman, whereby there were secured to him, his heirs, 
executors, and assigns, for the term of 14 vears from 9th day of Jan- 
uary, IS54, the full and exelusive right of making, using, and vend- 
ing to others to be used the said improvement. 

And your orator further shows that a description or specification 
of the aforesaid improvement was given in the schedule to the said 
last-mentioned letters patent annexed, accompanied by certain 
drawings, referred to in said last-mentioned schedule and forming 
part of said: last-mentioned letters prrtent ; that the said last-men- 
tioned letters patent and the said) specification thereto annexed 
(which, or an exemplified copy of which, your orator will produce, 
as your honors may direct) were duly recorded in the Patent Office, 
ib COpy of which is hereto annexed, marked “A.” 

And your orator farther shows that your orator has extensively 
applied the sad Mn provements lo practical use, and has been, and, 
but for the infringement hereinafter complained of, would still be, 
In the undisturbed possession, use, and enjoyment of the exclusive 
privileges secured by the said letters patent, and in receipt of the 
profits of the same. 

And your orator further shows unto vour honors, as he is informed 
and believes, that the said defendant hereinafter named, well know- 
Ing all the facts hereinbefore set forth, is now constructing and using 
the said patented Improvement, in some parts thereof substantially 
the same in construction and operation as in the said) letters patent 
mentioned, the exclusive right and privilege to make and use which, 
and vend the same to others to be used, it thus by law vested in 
your orator. 

And so it Is, hay it please your honors, that the said de- 

160, fendant, as your orator is informed and believes, without the 
license of your orator, against his will,and in violation of his 
rights, has made and used, and intends to continue still to make and 
use, the said Improvement within the southern district of Ohio, all 
of which is in violation of the said letters patent and assignments. 

To the end, therefore, that the defendant may, if he can, show 
reason why your orator should not have the relief hereby prayed, 
and that he Day tnake a full disclosure and discovery of all the 
tatters aforesaid, and pon his several corporal oaths, and accord- 
Ing to the best and utmost of his knowledge, remembrance, Informin- 
tion, and belief, full, trae, direct, and perfeet answer make to such 
of the several interrogatories hereinafter numbered and set forth, as 
by the note hereunder written required to answer; that is to say— 

1. Whether the said original letters patent were granted and is- 
sued to the said Richard A. Tilghman on the 3d October, 1854. 

Whether the said defendant has at any time, and if so when 
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and during what period of time, manufactured any fat acid and 
glycerine from fatty bodies by the action of water at a high tempera- 
ture and pressure. 

3. State minutely and in detail the process pursued by the defend- 
ant in the manufacture of fat acids and glycerine. 

And now, to the end that the defendant may be compelled to ae- 
count for and pay over the income thus unlawfully derived from 
the violation of the rights of your orator as above, and be restrained 
from any further violation of said rights, your orator prays that your 
honors may grant a writ of injunction restraining the defendant 
from any further construction or sale or use in any manner of said 
patented improvement, or any part thereof, in violation of the rights 
of your orator as aforesaid, and that the machine or machines now 
In possession or use of the said defendant may be destroyed or de- 
livered up to your orator for that purpose. And your orator prays 
for such other relief as the equity of the case may require and to 
your honors may seem meet, 

May it.please your honors to grant unto your orator not only a 
writ of injunction conformable to the prayer of this bill, but also a 
writ of subpaena of the United States of America, directed to the said 
Michael Werk, and commanding him to appear and answer unto 
this bill of complaint, and to abide and perform such order and de- 
Pree In the premises as tothe court shall seem meet, and be required 
by the principles of equity and good conscience, 

GEORGE HARDING, 


Solicitor for Complainant. 


The defendant is required to answer each of the foregoing inter- 
rogatories numbered one to three, inclusive. 
GEORGE HARDING, 


Solicitor for Complainant. 


On the — day of ——, A. D. ——, before the subscriber, came Rich- 
ard A. Tilghman, the complainant in the foregoing bill named, who, 
being duly sworn, says that, so far as the statements therein con- 
tained are within his own knowledge, they are true, and, so far as 
they are derived from the information of others, he verily believes 
them to be true. And he further says that he verily believes the 
said Richard A. Tilghman, in said bill named, is the original, true, 
and first inventor of the new and useful improvement in processes 

for purifying fatty bodies, which is deseribed in the letters 
161 patent granted to Richard A. Tilghman and mentioned in 

the foregoing bill. And your deponent verily believes that 
the title of him, the complainant, as set forth in said bill, is true. 


R. A. TILGHMAN. 


Sworn and subseribed before We— 


J. BURCHARD, 


LS. Commissioner. 


ee 
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kexuipir A. 
No. 11766. 


The United States of America to all to whom these letters patent 
shall come: 

Whereas Richard A. Tilghman, of Philadelphia, Pa., has alleged 
that he has invented a new and useful improvement in processes 
for purifying fatty bodies, which he states has not been known or 
used before his application; has made oath that he is a citizen of 
the United States ; that he does verily believe that he is the original 
and first inventor or discoverer of the said Improvement, and that 
the same hath not, to the best of his knowledge and belief, been 
previously known or used; has paid into the Treasury of the United 
States the sum of thirty dollars, and presented a petition to the Com- 
missioner of Patents signifving a desire of obtaining an exclusive 
property In the said improvemen-s and praying that a patent may 
be granted for that purpose: These are, therefore, to grant, accord- 
ing tolaw,to the said Richard A. Tilghman, his heirs, administrators, 
or assigns, for the term of fourteen vears from the ninth day of 
January, one thousand eight liundred and fifty-four, the full and 
exclusive rightend liberty of making, constructing, using, and vend- 


Ing to others to he used the said liprovement, a deseription whereof 


is given In the words of the said Tilghman in the schedule hereunto 
annexed, and is made part of these presents. 

In testimony whereof [have caused these letters to be made patent, 
and the seal of the Patent Office has been hereunto affixed. 

Given under my hand at the city of Washington this third day 
of October, in the year of our Lord one thousand eight hundred and 
fifty-four, and of the Independence of the United States of America 
the seventy-ninth. 

ROBERT MceCLELLAND, 
Secretary of the Interior. 


Countersigned and sealed with the seal of the Patent Office. 
[SEAL | C. MASON, 


(Commissioner of Pat nts. 


The Schedule Referred to in These Letters Patent and Making Part of 


the Name. 


To all whom it may concern : 

Be it known that IT, Richard Albert Tilghman, of Philadelphia, 
have invented a new and improved mode of treating fatty and oily 
bodies; and T hereby declare that the following is a full and exact 
description thereof, 

My invention consists of a process for producing free fat acids and 

solution of glycerine from those fatty and oily bodies of animal 
162 and vegetable origin which contain glycerine as their base. 
lor this purpose T subject these fatty or oily bodies to the 
action of water ata high tehiperature and pressure, so as to Cause 


A 
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the elements of those bodies to combine with water, and thereby 
obtain at the same time free fat acids and solution of glycerine. I 
mix the fatty body to be operated upon with from a third to a half 
of its bulk of water, and the mixture may be placed in any conve- 
nient vessel in which it can be heated to the melting point of lead, 
until the operation is complete. The vessel must be A oon and of 


great strength, so that the requisite amount of pressure may be ap- 


plied to prevent the conversion of the water into steam. 

The process may be performed more rapidly and also continu- 
ously by causing the mixture of fatty matter and water to pass 
through a tube or continuous channel heated to the temperature 
already mentioned, the requisite pressure for preventing the con- 
version of water into steam being applied during the process, and 
this, I believe, is the best mode of carrying my invention into 
effect. 

In the drawing hereunto annexed are shown figures of an appa- 
ratus for performing this process speedily and continuously, but 
which apparatus [ do not intend to claim as any part of my inven- 
tion. 

Fig. 1 of the said drawing is a vertical section of this apparatus, 
and figure 2 shows the various parts of the apparatus in horizontal 
sections, similar parts in those figures being marked with similar 
letters of reference. 

| place the fat or oil in a fluid state in the vessel a with from one- 
third to one-half its bulk of warm water. The dise or piston 4, per- 
forated with numerous small holes, being kept in rapid motion up 
and down in the vessel a,causes the fat and oil and water to form 
an emulsion or intimate mechanical mixture. A foree-pump,c, like 
those in common use for hydraulic presses, then drives the mixture 
through a long coil of very strong iron tube, ddd d, which, being 
placed in the furnace ee, is heated by a fire, f, to about the tempera- 
ture of melting lead. From the exit end g of the heating tubes dd 
the mixture, which has them become converted into free fat acids 
and solution of glycerine, passes on through another coijed iron 
tube, Ah, immersed in water, by which it is couled down from its 
high temperature to below 212° Fa-renheit, after which it makes its 
escape through the exit-valve 7 into the receiving vessel. 

The iren tabes T have employed and found to be convenient for 
this purpose are about one inch external diameter and about half 
an inch internal diameter, being such as are in common use for 
Perkins’ hot-water apparatus. The ends of the tubes are joined to- 
gether by welding to make the requisite length, but where welding 
is not practicable T employ the kind of joints used for Perkins’ hot- 
water apparatus, which are now well known. The heating tube 
ddd is coiled several times backwards and forwards, so as to arrange 
a considerable length of tube in a moderate space. The different 
coils of the tube are kept about a quarter of an inch apart from 
each other, and the interval between them is filled up solid with 
cast-iron, which also covers the outer coils or rows of tubes to the 
thickness of half or three-quarters of an inch, as shown in Fig. 2. 
This casing of metal insures a considerable uniformity of tempera- 
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ture in the different parts of the coil, adding also to its strength, 
and protecting it from injury by the fire. 

The exit-valve 7 is so loaded that, when the heating-tubes ddd 
are at the desired working temperature, and the pump ¢ is not in 

action, it will not be opened by the internal pressure produced 
AGS by the application of heat to the mixture; and, therefore, 

when the pump ¢ is not in action nothing escapes from the 
valve 7, if the temperature be not too high. But when the pump 
forces fresh mixture into one end, 7, of the heating-tubes ddd the 
exit-valve ¢ is thereby foreed open to allow an equal amount of the 
mixture, which has been operated upon, to escape out of the cooling 
tubes hh at the other end of the apparatus. No steam or air should 
be allowed to accumulate in the tubes, which should be kept entirely 
full of the mixture. For this purpose, whenever it may be required, 
the speed of the pump should be inereased so that the current 
through the tubes may be made sufficiently rapid to carry out with 
it any alr remaining in them. 

Although the decomposition of the neutral fats by water takes 
place with greater quickness at the proper heat, vet I prefer that the 
pump ¢ should be worked at such a rate in proportion to the length 
or capacity of the heating-tubes ¢ dd that the mixture, while flow- 
ing through them, should be maintained at a desired temperature 
for ten minutes before it passes into the refrigerator or cooling parts, 
hh. of the apparatus. 

The melting point of lead has been mentioned as the proper heat 
to be used in this operation, because it has been found to give good 
results. But the change of fatty matters into fat acid and glycerine 
takes place with some materials (such as palm oil) at or below the 
melting point of bismuth; vet the heat has been carried consider- 
ably above the melting point of lead without any apparent injury, 
and the decomposing action of the water becomes more powerful as 
the heat is increased. By starting the apparatus at a low heat, and 
gradually increasing it, the temperature giving products most suit- 
able to the intended application of the fatty body employed can 
easily de determined. 

To indicate the temperature of the tubes ddd, T have found the 
successive melting of metals and other substances of different and 
known degrees of fusibility to be convenient in practice. Several 
holes, half an inch in diameter and two or three inches deep, are 
bored into the solid parts of the casting surrounding the tubes, each 
hole being charged with a different substanee. The series | have 
used consist of tin, melting about 440° FL: bismuth,at about 510 
I; lead, at about 612° F., and nitrate of potash at about 660° F. 
A straight piece of iron wire passing through the side of the furnace 
to the bottom of each of the holes enables the workman to feel which 
of the substances are melted, and to regulate the fire accordingly. 
It is Important, for the quickness and perfection of the decom posi- 
tion, that the oil and water, during their entire passage through the 
heating-tubes, should remain in the same state of intimate mixture 
in which they enter them. — 1, therefore, prefer to place the series of 
heating-tubes in a vertical position, so that any partial separation 
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which may take place while the liquids pass up one tube may be 
counteracted as they pass down the next. I believe that it will be 
found useful to fix at intervals, in the heating-tubes, diaphragms 
pierced with numerous small holes, so that the liquids, being forced 
through these obstructions with great velocity, may be thoroughly 
mixed together. 

I deem it “aan to test the strength of the apparatus by a press- 
ure of ten thousand pounds to the square inch before taking it 
into use; but I believe that the working pressure necessary, in using 
the heat I have mentioned, will not be found to exceed two thou- 
sand pounds to the squre inch. 

When it isdesired to diminish the contact of the liquids with 

464° — iron the tubes or channels of the apparatus may be lined with 

copper. The hot mixture of fat acids and solution of glyce- 

rine; Which escapes from the exit-valve of the apparatus, separates 

by subsidence. The fat acids may then be washed with water, and 

the solution of glycerine concentrated and purified by the usual 
means. 

The fat.acids thus produced may, like those obtained by other 
methods, be used in the manufacture of candles and soaps, and ap- 
plied to various purposes according to their quality, and when de- 
sired they may also be first bleached by chemical agents, or purified 
by distillation, in a current of steam, or in a vacuum, as is now well 
understood. I prefer that the fatty bodies should be previously de- 
prived, as far as practicable, of such impurities as would cause the 
discoloration of the fat acids produced, but when the fat acids are 
to be finally purified by distillation this preliminary purification is 
of less importance. 

When the sulphuric acid, nitrous fumes, or other cor-osive agent 
shall have been used for purifving, hardening, or otherwise prepar- 
ing the fatty bedy to be operated upon, | take care that all traces 
of it shall be washed out or neutralized before passing it through 
the apparatus. 

Some fatty bodies (particularly when impure) generate, during the 
process, a portion of acetic or soluble acid, which might tend to in- 
jure the iron tubes. In such cases | add a corresponding quantity 
of alkaline or basic matter to the water and oil before they are 
pumped into the tubes. 

Having now described the nature of my said invention and the 
manner of performing the same, I hereby declare that I claim as 
of my invention the manufactaring of fat acids and glycerine from 
fatty bodies by the action of water at a high temperature and 


pressure, 
R. A. TILGHMAN. 
Witnesses: 
JAMES McCURLEY. 
JOHN R. DARKER, 


Consulate of the United States, London. 
(Here follows diagram marked page 117.) 
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Seventh Circuit Court of the United States for the Southern District 
of Ohno. 


Micuager. Werk ads. Ricunarp A. TILnGuMayn. 


And the said defendant comes, and for answer to the complainant's 
bill says he believes it is true that the said complainant did obtain 
a patent from the United States, as set forth in his said peti- 
tion and the copy of said patent attached thereto. But this de- 
fendant does not admit the said plaintiff was the original and 
first inventor of a new and useful process for producing free 
fat acids and solution of glycerine from those fatty and oily 
bodies of animal and vegetable origin which contain glycerine as 
their base. On the contrary, he claims that the process of obtain- 
ing free fat acids and solution of glycerine from fatty and oily 
bodies of animal and vegetable origin containing glycerine as their 
base was described in a publie work called A. Payen’s Chemistry, at 

page 766, which said work was published in Paris, France, by L. 
465 Hackett & Co. in the year 1851. He also says that the pro- 

duction of fat acids by heat is described in a public work 
called M. V. Regnault’s Chemistry, in the 4th vol., page 414, section 
1653, of that work, which was published by Chas. Lee Paris, in 
France, in the year 1853. And for further answer the defendant says 
that, although it may be possible, by subjecting fat or oily bodies to 
the action of water at a ligh temperature to cause those fatty bodies 
to set the glycerine free, and thereby obtain free fat acids, yet he 
denies that it can be done so as to make it practicable and profitable 
or economical to those who desire to use it. In the first place, in 
order to obtain the necessary heat to separate the constituent parts 
of those fatty or oily bodies, the metallie tanks and pipes used in 
the production of the acids are, by the high degree of heat, soon in- 
jured and destroyed, and by reason thereof the costs of manufactur- 
ing or obtaining free fat acids and glycerine by the action of heat 
anid water only is so much increased that the process cannot be 
practically carried on and made useful. In the second place the 
length of time required for the production of free fat acids and 
glycerine from oily and fatty bodies by the use of pressure, heat, and 
water, as described in the complainant’s patent, is so great that in a 
practical and economical view of the question the said process can- 
not be made useful. The defendant denies that he is using or has 
been using the improvement patented to the plaintiff, or any part 
thereof, operating the same as is described in the plaintiff’s patent. 
And the defendant, for further answer, says that the mode adopted 
by the manufacturers In treating fatty and oily substances, so as to 
produce the free fat acids and solution of glycerine up to within a 
few years past, was to heat the fatty substances in an open or close 
vessel, and, by the mixture of 14 pounds of lime and a certain quan- 
tity of water to 100 pounds of fatty and oily substance, produce a 
lime soap, and afterwards the lime soap is decomposed with about 
36 pounds of sulphuric acid to the 14 Ibs. of lime, which acid com- 
bines with the lime in the presence of water, and frees the fat acids. 
This mode of obtaining the free fat acids in the manufacture of 
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stearic acid has been used by this defendant at his factory on PoplarSt., 
between Western Row and John St., ever since the year 1841, known 
as the factory of M. Werk & Co.,in the city of Cincinnati, State of Ohio. 
It has been used in the factory of Gross & Dietrick, on Western Row, 
between Poplar and Livingston St-., ever since the year 1843, in the 
city of Cincinnati, State of Ohio. It has been used in the stearic- 
acid candle and soap factory of Proctor & Gamble, on Western Row, 
between York St. and Dayton St., in the city of Cincinnati, State of 
Ohio, since the year 1849. It has been used at the stearic-acid 
candle factory of Dennis & Shillito, situated on the Miami canal, in 
the city of Cincinnati, State of Ohio, since the year 1847. It has 
also been in common use among many of the manufacturers in the 
city of Cincinnati and in other cities of the United States. # 

Being anxious to effect the same object in a more expeditious and 
more economical manner this defendant succeeded in inventing a 
combination of machinery or an improvement in apparatus for 
manufacturing fatty acids, consisting of a boiler in which to generate 
steam, a set of metallic tubes placed in a furnace, by the heat of 
which the steam passing through the tubes from the boiler is super- 
heated and passes into a tight tank, into which the mass of oil or 
other fatty substances are placed,and by these means the fatty acids 
are produced without distillation or the direct application of fire ; 
and for which invention and combination as aforesaid he obtained 

a patent from the United States, bearing date 5th October, 185-. 
466 And, in answer to the second interrogatory propounded to 

him by the complainant, he says he has not at any time man- 
ufactured any fat acid and glycerine from fatty bodies by the action 
of water at a high temperature under pressure. 

And, for answer to the third interrogatory propounded, he saysthe 
rrocess by which he manufactures fat acids and glycerine is as fol- 
OWS: 

He places his fatty substances in a common tank, closed on the 
top, so as to retain the heat and steam, witha mixture of from 6 to 
7 pounds of lime and about 130 Ibs. water to each 100 Ibs. of fatty 

substances. Into these substances so mixed as aforesaid he intro- 
duces a suflicient quantity of superheated steam, heated to 340° to 
300° Far., which, in connection with the action é6f the lime and 
water, produces a lime soap and sets the glycerine free in about five 
hours after the operation is begun. This lime soap is afterwards de- 
composed by two and one-quarter pounds of sulphuric acid to each 
pound of lime used, and the fat acids become free. He further says 
that for the last nineteen years, until he obtained his patent afore- 
said, he has been carrying on the stearic-candle manufacturing busi- 
ness in the city of Cincinnati, and during all that time has been in 
the constant habit of manufacturing his fat acids by using 14 lbs. 
of lime, water, and about 36 Ibs. of sulphuric acid to each 100 lbs. 
of fatty substances, and, since obtaining his patent combining the 
steam-boiler, pipes, and furnace for superheating the steam with the 
tank we he has manufactured his fatty acids from fatty sub- 
stances in the manner before described and in no other way whatso- 
ever. 
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And the said defendant, in further answering, says that he is not 
aware that the plaintifflas practically succeeded in using himself or 
in inducing othersto use his said patented process or improvement in 
obtaining fat acids and glycerine from fatty and oily bodies by the 
action of water ata high temperature and pressure, and therefore 
cannot admit the same. On the contrary he, the plaintiff, has been 
unable to put the same into practical use, and therefore defendant 
requires proof of such use if any can be produced. Ile does not 
believe any such results have been or can be produced from the mere 
action of water at a high temperature and pressure so as to be use- 
fully and ceconomiecally applied by manufacturers. The defendant 
denies the right of complainant to the relief prayed, and, havingan- 
swered, he prays to be bence dismissed. 


Srate oF Onto, llamilton County : 


Michael Werk, the above defendant, being sworn, says the facts 
stuted in the foregoing answer, so far as stated from his own knowl- 
edge, are true, and, so far as stated from the information of others, 
he believes them to be true. 


(Signed) M. WERK. 


Sworn to before me and subseribed in my presence by Michael 
Werk this 6th day of Jan’y, 1860. 
[NOTARIAL SEAL. ] CHARLES HL. FOX, 
Notary Public. 


Exuipir B. 


The United States Patent Office to all persons to whom these pres- 
ents shall come, Greeting : 

This is to certify that the annexed are true copies from the files 

and records of this office of the papers in the application of M. 
AG7 Werk, patented October 5, 1858, the copies of the specifications 

showing the erasures, inter/clineations, and marginal writing 
in pencil, as they appear in the originals. 

In testimony whereof 1, W. D. Bishop, Commissioner of Patents, 
have caused the seal of the Patent Otlice to be hereunto atlixed this 
Sth dav of November, in the vear of our Lord one thousand elalit 
hundred and fifty-nine, and of the Independence of the United States 
the eighty-fourth. 

[Seal of the Patent Office. | 
WM. D. BISHOP. 
Petition. 
To the Commissioner of Patents : 

The petition of M. Werk, of Cincinnati, in the county of Hamil- 
ton and State of Ohio, respectfully represents— 

That your petitioner has invented a new and improved process of 
manufacturing fat acids, which he verily believes has not been 
known or used prior to the invention thereof by your petitioner. 
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He therefore prays that letters pattent of the United States may be 
vranted to him therefor, vesting in him and his legal representatives 
the exclusive right to the same, upon the terms and conditions ex- 
pressed in the act of Congress in that case made and provided, he 
having paid thirty dollars mto the Treasury and otherwise com- 
plied with the requirements of said act. And he hereby authorizes 
QO. D. Munn, S. H. Wales, and A. E. Beach, of the firm of Munn & 
Co., or their accredited agents, to act as his attorneys in presenting 
the application, and in making all such alterations and amend- 
ments as may be required. 
M. WERK. 


Oath. 
County or FLAMILTON, \ S88 
State of Ohio, 2 


On this 7th day of May, 1858, before the subseriber, a justice of 
the peace in and for said county, personally appeared the within- 
named M. Werk,and made solemn oath that he verily believes him- 
self to be.the original and first inventor of the within-deseribed im- 
proved process of manufacturing fat acids, and that he does not 
know or believe that the same was ever before known or used, and 
that he is a citizen of the United States. 


M. WERK. 


Sworn to and subseribed before me, at Cincinnati, May 7, 1858. 
C.F. HANSELMAN, 


Justice of the Peace. 
To all whom it may concern: 


be it known that 1, M. Werk, of the city of Cincinnati, in the 
county of Hamilton and State of Ohio, have invented a new and 
improved process of manufacuring fat acids; and I do hereby de- 
clare that the following is a full, clear, and exact description of the 
sume, reference being had to the accompanying drawings making a 
part of this specification, in which— , 

Fig. 1 is an elevation of the apparatus employed in performing 
mv invention. 

hig 2 is a plan of the same. 
168 Similar letters of reference Indicate corresponding parts in 
both figures. 

My invention is based upon the discovery I have made that fatty 
or oleaginous bodies, when subjected directly to the action of super- 
heated steam, are decomposed into free fat acids and glycerine, and 
my invention consists in the practical application of this discovery. 

To enable others to make and use my invention I will proceed to 
deseribe the manner in which it is performed and the apparatus I 
employ in the process, represented in the drawing. : 

The fatty or oleaginous body to be treated is placed in a strong, 
close vessel, into which the superheated steam is admitted, and in 
which the latter is allowed to act upon the body for a suitable length 
of time, which may be determined by practice or by tapping the 


104 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL, AND 


vessel from time to time to analyze the contents. The superheated 
steam alone, of a temperature of from SOO° to 900° Fahrenheit, will 
effect. the decomposition, but acids or alkalies may be used in com- 
bination with the superheated steam toe render so high a temperature 
unnecessary, and T find, by experiment, that by using about 7 pounds 
of lime and 50 pounds of water, in the form of milk of lime, for 
every 100 Ibs. of fatty or oleaginous matter, a temperature of from 
400° BF. to 530° FB. will be sufficient for the superheated steam. 

In the accompanying drawing Dis the vessel in which the decom- 
position is effected, furnished with a cock, L, near the top, to admit 
the body to be treated, whieh should be first melted. A is a boiler 
for generating steam and B is a superheating furnace, containing a 
coil, C, to which the steam-pipe EF from the boiler is connected, and 
from which a pipe, Ff, leads to the vessel D and cireulates within the 
vessel in the form of a coil, which is perforated to admit the steam 
in Numerous small streams. 

The operation as generally conducted in the said apparatus is as 
follows: The tank is filled to a suitable height through the cock L, 
while the pipes E and F are closed by cocks provided for that pur- 
pose; then, before the fire is lighted in the superheating furnace J, 
steam is admitted from the boiler to the vessel D, which is kept at a 
temperature of about 212° F. for about from 15 to 20 minutes, and 
then the milk of lime, if used, is introduced through the cock L or 
another cock provided for that purpose. The cock Is then closed 
and the fire lighted in the furnace B to superheat the steam, and 
the contents of the vessel D are subjected to the action of the steam 
for about from 8 to 5 hours. The contents of the vessel D are drawn 
through a cock, M, at or near the bottom, after the decomposition 1s 
complete. 

The heat required for the superheated steam will be greater in 
proportion as less lime is used. 

The advantage of the use of superheated steam as above described 
in the decomposition of fatty or oleaginous bodies consists princl- 
pally in obviating the danger of burning the vessel or its contents, 
Which danger always exists when the decomposing vessel is sub- 
jected to the direct action of fire. 

What I claim as my invention and desire to secure by letters 
patent is— 
The manufacture of fat acids by subjecting fatty or oleag- 
169 = inous bodies to the direct action of superheated steam, either 

with or without the use of other agents, substantially as herem 
deseribed, 
M. WERK. 

Witnesses :; 

C.F. TANSELMANN. 
W. kL TLANSELMANN., 


US. Parent Orvice, June 26, 1858. 
Sin: Your application for a patent for an improved treatment of 
fatty acids has been examined. You are referred to Regnault’s 
Chemistry, vol. 2, paragraph L504; to Payne’s Chemie Industrielle, 
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p. 771, and to the patents of R. A. Tilghman, January, 1855, and 
October, 1854. Mr. T. is the acknowledged discoverer of this pro- 
cess. The application is refused for want of novelty. 

Respectfully, yours, &c., 


J. HOLT. Commissioner. 


M. Week, Esq., 
(Care of Munn & Co., New York.) 


W asHiInaton, Sept. 15th, 1858. 


° Hon. J. Holt, Commissioner of Patents. 

Sir: T have discontinued of having Messrs. Munn & Co. as my 
agents in a patent claim being before you for the production of fatty 
acids, and take the liberty to request your honor to return me my 
papers in this ease, for which you will oblige your most obedient 


servant, 
M. WERK. 


W asHiInctron, Sept. 15th, 1858. 
Hon. J. Holt, Commissioner of Patents. 

Sir: [ hereby beg leave to amend my application for a patent for 
Improvement in treatment of fatty acids by renewing all of the 
specifications preceding the names at the close and inserting in place 
: thereof the following amendments, and request a reconsideration of 
> the case. 


Respectfully yours, M. WERK. 


To all whom it may concern : ; 

Be it known that I, M. Werk, of the city of Cincinnati, in the 
county of Hamilton and State of Ohio, have imvented a new and 
improved process of manufaciuring fat acids; and I do hereby de- 
clare that the following is a full, clear, and exact description of the 
same, reference being had to the accompanying drawings, making 
a part of this specification, in which— 

Fig. 1 is an elevation of the apparatus employed in performing 
Inv Invention. 

Fig. 2 isa plan of the same. 

Similar letters of reference indicate corresponding parts in both 

figures. 
| 470 To enable others to make and use my invention I will pro- 
| ceed to describe the manner in which it is performed, and the 
apparatus I employ in the process represented in the drawing. 

The fatty or oleaginous body to be treated is placed in a strong, 
close vessel, into which the superheated steam is admitted, and in 
which the latter is allowed to act upon the body for a suitable length 
of time, which may be determined by practice or by tapping the 
vessel from time to time to analyze the contents. The superheated 
steam alone, of a temperature of from 800° to 900° Fahrenheit, will 
effect the decomposition, but acids or alkalies may be used in com- 
bination with the superheated steam to render so high a temperature 
unnecessary ; and I find, by experiment, that, by using about 7 
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pounds of lime and 50 Ibs. of water, in the form of milk of lime, 
for every 100) ibs. of fatty or oleaginous matter, a temperature of 
from 400° Fahrenheit to 550° fF. will be sufficient for the super- 
heated steam, 

In the accompanying drawing D is the vessel in whieh the de- 
composition is offected, furnished with a eock, L, near the top to 
admiat the body to be treated, whieh should be first melted. A is a 
boiler for generating steam, and Bis a superheating furnace con- 
taining a eoil, Cl to whieh the steam-ipe EE from the boiler is con- 
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is adrrittod treme the borlor to the vessel Dy whiel ts Kept ata tem 
perature at about 2b" Pabrenhert for about 1a to 20> muanutes, and 
ther the malk of Tome whieh is used ts tntrodaced through the cock 
l. ast satrart brent COCK providod Tah} thrat PUP prase The cock ts threr 
closed and the tire lghted tu the taurnace B to superheat the stean, 
and the contents of the vessel Dare subjected to the action of the 
steam: for about from Oto o hours. The contents of the vessel D are 
drawn through a cock, M, at or near the bottom after the decompo- 
sition is complete, 

The heat required for the superheated steam will be greater in 
proportion as less lime is used. 

This discovery depends in the fact that fatty or oily bodies, 
whether animal or vegetable, when mixed with other bodies and 
subjected to steam of high temperature, will combine with them and 
produce fat acids, and the nature of my invention consists mn the 
combination and arrangement of the apparatus as berein set forth 
for the saponification of fatty bodies. 

My plan is substantially the direct application of superheated 
steam) to the mass of off or other fatty substances, and thus pro- 
ducing frat acids Without distillation or the direct application of tire. 

I do not claim the useot the boiler as new, or the use of a furnace 
for Sup rheating StTOODD as Tew, hor Vel the lise ofa tank ashew: but 
What Teclatm as new ts the combination of boiler, superheating fur- 
nace, and tank tor the production of fat acids without distillation or 


dlirect appheation of firec as herein set ferth 
VU WERK. 
Attest 
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of the peace, personally appeared the within-named Michael Werk, 
and made solemn oath that he verily believes — to be the original 
and first inventor of the mode herein described in an improved pro- 
cess for the production of fat acids, and that he does not know or 
believe the same was ever before known or used, and that he isa 


citizen of the United States. 
JOUN S. HOLLINGSHEAD, J. P. 
STATE OF OTTO 
Cirenit Qovrt of US. in and for the Southern District of Obie. 
Racae vm AL Depew an as. Myoeane Wark 


Vie sbetercand will take motiwe that on the Qh dav af daly, AOD 
ENV tlhe potognnntatt wall take the depositions af stdin Withee, te 
~ taecd as evicdetioe om the tral of the above cause at the aftice af 
Charles PL Pheaglitt. comrssiomer, Na TE South Pith stewed, te 
the erty of Philadelphia and State of Pennsvivanta, before compe 
tert auth Peer, between the hours of erht ocloek ao mi. and six 
ocloek py tha of sand dar, and that the taking of the same will be 
adjourned from day to day between the same hours until they are 
completed 

GEORGE TARDING, 
Solicitor for Paintifl, 
By ROT. 


Service of the above notice is acknowledged, and proof of the 
official character of the ofticer before whom the said depositions 
may be taken is by agreement waived; also all exceptions in regard 
to time. 

CHARLES FOX, 
Attorney for Defendant. 
UN irep STATES, on 
Eastern District of Pennsylvania, {~~ 

Be it remembered that on the twenty-fifth day of July, A. D. 1860, 
personally appeared at my office, U.S. courts, No. 104 Sough Fifth 
street, in the city of Philadelphia, before me, Charles F. Heazlitt, a 
commissioner appointed by the circuit court of the United States in 
and for the eastern district of Pennsvivania, in the third circuit, 
under the laws of the United States, to take affidavits and acknowl- 
edgements of bail, &e., James C. Booth, to testify and the truth to 
sav on the part and behalf of the plaintiff, in a certain suit or mat- 
ter of controversy now depending and undetermined in the eireuit 
court ot the United States in and for the southern district of Ohio, 
wherem Riehard .\, Nighman is the plainul and Michael Werk is 
the det ndant 

And the said witness, being of lawfial age. and having been by me 
first cautioned and sworn to testify the truth, the whole trath, and 

gy but the truth in the matter and controversy aforesud, did 


PLOT OUP Ma uke pMASE, testity, sural SUV ts follows, via: 
tL. What is vour name, age, residence, and oceupation er profes- 
sion » 
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172 My name is James C. Booth; aged 49 years; residence in 

the city of Philadelphia ; by profession an analytical chemist 
and melter and refiner in the United States mint in’ said city. | 
have followed said profession twenty-five years, and studied it in 
Germany. 

2. What posts in public institutions have you held? And if you 
have written any works on chemical subjects state them. 

I was professor of technical chemistry in the Franklin Institute 
for ten years; professor of natural philosophy and chemistry in the 
MIE adelphia high school about two years. I was engaged in manu- 
facturing chemistry for three years. I have been melter and refiner 
in the U.S. mint for the last ten years. I wrote the greater part of 
the Eneyclopedia of Chemist-y; the Report on the Progress of 
Chemical Arts for the Smithsonian Institution ; edited the American 
edition of Regnault’s Chemistry. That is all I recollect. I don’t 
speak of small essays. 

3. Are you acquainted with the various processes used for manu- 
facturing fat acids and glycerine in the arts? 

I am acquainted with them from study and by experiment. 

Have you read and do vou understand the patent granted to 
plaintiff in this case, dated Octover 4th, 1854? 

; have read it, and do understand it. 

Have you read and do you understand the answer of the de- 
ir tone in this suit as contained in a certified copy now shown 
you? 

/ have read said answer and do understand it 

. Have you read and do you understand the patent of defend- 
on ‘dated Sth of October, 1858, and referred to in said answer ? 

I have read said patent and do understand it. 

7. State whether the process of defendant, as set forth in his an- 
swer, is substantially the same or different in principle and mode of 
operation from that described and claimed in said plaintiff's patent. 

It is in principal substantially the same. 

8. Did you analyze an alleged specimen of the product of defend- 
ant’s process ; ifaye, from whom and when did you receive it? And 
give your analysis of the same fully and in detail. 

I did analyze an alleged specimen of the product of defendant's 
process. I received it from Mr. B.C. Tilghman about the middle 
of June, 1860. The thoroughly- -dried material viel led 56,25 per 
cent. lime soap, 40,455. per cent. fat acids, and ; 34 bo per cent. glycer- 
ine. The analysis of 56,5) lime soap gave 5,%), of lime, which is, 
therefore, the percentage of lime in the mixture. 

Have you read and do you understand the passage in “A. 
Payne’s Chemistry,” p. 766, referred to in defendant's answer ? 

| have read and do understand the same. 

10, State whether the process deseribed in Payne’s Chemistry is 
substantially the same as that deseribed in plaintiff’s patent, and 
point out in detail wherein said processes resemble or differ from 
each other in principle or operation. 

Those deseribed in Payne’s are different from that in Tilghman’s 
patent in principle and operation. Those in Payne’s Chemistry 
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refer to the distillation of fat acids by superheated steam, or steam 
of a high temperature, while Tilghman’s patent separates fat acids 
and glycerine by the action of highly-heated water. Those de- 
scribed by Payne wholly or chiefly destruy glycerine; the process 
In Tilghman’s patent retains the glycerine, I mean saves it from de- 
struction, more or less. Those in Payne refer to the distillation of 

fat acids; that in Tilghman’s to the separation of fat acids 
473 =and glycerine. Those in Payne do not propose to obtain 

glycerine; that in Tilghman’s obtains glycerine as a com- 
mercial produc. 

11. How do the processes agree or differ so far as concerns the use 
of pressure? 

In Payne there is no allusion to pressure; in Tilghman’s pressure 
is essential. 

12. Please state why pressure is essential in Tilghman’s process. 

Because, as Tilghman’s process is to separate fats into fat acids and 
glycerine by means of water above its boiling point, the water can 
only be retained in that state by such pressure. By “that state” I 
mean the liquid state, and not a state of steam; I consider steam 
and water as different things. 

15. How do the two processess agree, or differ, so far as relates to 
the use of close vessels ? 

Because those in Payne speak exclusively of distillation of fat 
acids; therefore the vessel cannot be a close vessel in which such 
operation is performed. Tilghman’s process requires a close vessel, 
for the reasons stated in my answer to the preceding question (12). 
Those in Payne require the vessel in which the operation is_per- 
formed to have an opening in its upper part, through which the 
products of distillation may pass. As Tilghman’s process does not 
consist in distillation, no such opening is required. 

i4. Have you read, and do you understand, the passage in E. 
Regnault’s chemistry, as follows: 


(Which counsel for plaintiff states to be the extract referred to in 
defendant’s answer, as the extract in the 4th volume, page 414, see- 
tion 1653 of that work.) 


$ 1504. “Les opérations chimiques par lesquelles on transforme 
les matieres grasses naturelles en glycerine et en acides gras, portent 
le nom général de saponification. Elles sont de diverse nature; la 
saponification des graisses pent s’effectuer, en effet, soit par les alca- 
lis soit par les acides ¢nergiques, soit méme par l’action seule de la 
chaleur. 

Si l’on on chauffe les graisses jusqu’ 4 une température de 300°, 
dans un appareil que l’on fait traverser par an courant de vapeur 
d’eau sous une pression plus faible que celle de l’atmosphere, la 
glycérine se détruit en plusieurs produits solubles dans l'eau, et les 
acides gras, devenus libres, distillent sans alteration; on a done 
obtenu ainsi une saponification par la chaleur seule.” 


(Translation furnished by Mr. Booth, and referred to in answer to 
16th interrogatory-in-chief.) 
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The chemical operations by which natural fatty matters are trans- 
formed into glycerine and fat acids has the general name of sapo- 
nification. They are of different kinds. Saponification of fat may 
be effected, in fact, either by alkali or by strong acids, or even by 


the action of heat alone. if the fats are heated toa temperature of 


572° Fahrenheit in an apparatus through which a current of steam 
is passed at a lower pressure than that of the atmosphere, the 
glycerine is destroyed and converted into several products soluble 
in water, and the fat acids becoming free distil without change ; thus 
saponification by heat alone has been attained. 

I have read and understand said passage. 

15. State whether the process set forth in said work is substantially 
the same as that described in plaintiff’s patent, and point out in 
detail wherein they resemble or differ from each other in principle 

or operation. 


474 The process in Regnault is different from that in Tilghmian’s 
patent—different in principle and operation. — Regnault’s 


process passes steam through the fats heated to a temperature of 


3s00° centigrade or 572° Fahrenheit, whereby glycerine is destroyed 
and the fat acids distilled over. Reenault’s Process Is emploved lor 
the distillation of fat acids, and is therefore performed in vessels 
with an opening through which the products of distillation may 
pass. “Tilghman’s process heats the fats and water at a temperature 
above the boiling point of the water, whereby the fats are separated 
into fat acid and a solution of glycerine in the water employed. In 
Regnault’s process the fat acids are distilled, and in Tilghman’s 
they are not distilled. In) Regnault’s process the glycerine is de- 
stroyed; in Tilghmian’s process the glycerine is saved. In Regnault’s 
process the operation is performed without pressure, and in Tilgh- 
man’s process it Is performed under pressure. 

16. Please furnish to the commissioner a translation of the “French 
abstract from Regnault” referred to in the foregoing question. 

I furnish you this translation which you can place underneath 
the extract. 

17. Have you seen in any published works a description of pro- 
cesses for the manufacture of lime soap and of common soap in close 
vessels under pressure? If aye, name the works, and deseribe the 
processes. 

[have seen such works. In one of Roet’s Enevclopiedies, called 
“ Acides Gras, Bongies Steariques,” &e., at page 114, there is a pat- 
ented provess of Milly & Motard, patented in 1854, described in the 
Brevet of Invention, volume 52, page 505. 

The process consists in putting into a boiler—a closed boiler—a 
quantity of suet, twice the quantity of water, and when the suet is 
melted adding milk of lime sufficient to saponify the fats; the boiler 
is then closed and heated, with frequent stirring of the contents, 
until the thermometer marks 276,5, Fahrenheit; it was then allowed 
to cool, and the lime soap taken out. 

There is another patent described in the Repertory of Patent In- 
ventions, 2d series, vol. 11, p. 205, in which the saponitving pro- 
cess Is performed in close or steam-tight vessels under steam pressure, 
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and at temperatures exceeding the ordinary boiling points used when 
the same ingredients are heated in open vessels. The pressure from 
DU to 70 pounds Is expressed. 

18. Please state how the process of Tilghman’s patent compares 
with the processes referred to in your last answer. 

In both the processes referred to in my last answer, the object is 
the complete saponification by lime in the French work, and the 
complete saponification by soda in the Repertory of Patent Inven- 
tions. Tilghman’s process separates the fat into fat acids and 
elycerine, both of which are separately obtained. In saponification 
by lime or soda, in the processes referred to, the glycerine is lost for 
all practical PUPrposes, 

The French and English processes are for saponification by alka- 
line bases, which more or less completely combine with all the fat 
acids, 

1. What is the nature of the chemical products formed in the 
French and English works referred to” 

They were soaps of lime and soda, respectively, 

20. What is the nature of the chemical product formed in Tilgh- 
Ian's patent process ? 

Fat acids and glycerine are the products formed. 
ED 21. Inthe Freneh and English processes referred to in your 
[Sth answer was there free fat acid produced ? 

| would suppose not a trace; certainly none of any amount. 

22. Is there anything in any of the descriptions that would lead 
any one to suppose that free fat acid was produced or intended to be 
produced r 

In the Freneh process it is distinctly stated that fat acid could not 
be produced. In the English process there is nothing to lead one to 
suppose that a trace of that acid could be produced. 

25. What would be the quantity of lime per 100 pouids of fat 
requisite in practice to carry vut the process deseribed in the French 
work referred to in answer 1{)? 

The quantity would be from 10 to 12 pounds of lime to every 100 
pounds of fat. ° 

24. From the knowledge obtained by you of the defendant’s pro- 
cess, from the answer filed and the patent referred to therein, and 
your analysis of the alleged product of the defendant’s process, 
please state minutely and in detail wherein the defendant’s pro- 
cess embodies the features or principle of operation of plaintiff's 
patent? 

In Tilghman’s process fat and water are heated together in a 
steam-tight vessel above the boiling point of water, either without 
the use of lime or with the use of from } to 1 pound of lime to 100 
pounds of fat. In defendant's process fat and water are likewise 
heated in a steam-tight vessel by the use, according tu my analysis 
of the product, of about 5 per cent. of lime—per cent. referring of 
course to 100 pounds of fat. In Tilghman’s process the vessel is 
heated by external heat; in the defendant’s process heat Is trans- 
mitted into the interior, into the mixed water and fat, by superheated 
steam. In defendant’s process there is not a distillation of fat acid, 
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because it is performed in a steam-tight vessel under a pressure 
greater than that of air, and, therefore, the only object of super- 
heated steam is to transmit heat into the interior of the vessel. In 
defendant's process about one-half of the fat is saponitied by lime ; 
the other half Is decomposed priter feat acids anid vlyecerine by the su- 
perheated steam: introduced into the mixture of the water and fat 
acids 1h the vessel, Ii defendant's process the object of Introducing 
superheated steam under pressure is to leat the water beyond its 
boiling point, and thus effect the same decomposition as is Involved 


In Pilghman’s process. In defendant's process the usual method of 


saponification ly lite Is performed on about one-half ot the fat: the 
other half is decomposed into fat acids and glycerine by water, which 
is heated above its boiling prordnat by superheated steam) under press- 
ure. ‘This last half of the fat is, theretore, decomposed on the same 
principle as in ‘Pilghmian’s process, 

25. Please state whether or not the chemical agent in producing 
ov) per cent. of fat acid in defendant's Process Is Water ata high tem- 
perature under pressure? 

Yes, sir; it ds. 

26. So faras the production of that fat acid) is concerned, does it 
mnake any difference whether the superheated steam is employed as 
the agent for heating the water or any other heating agent, such as 
steam direct from the boiler or a fire placed below the tank? 

The effeet would be identical. 

27. What Is superheated steam and what becomes of superheated 
steam on its introduction into defendant's tank? 

Superheated steam is steam heated to a temperature beyond that 

of the steam) in the boiler from which it originates, and on 
176 its Introduction into defendant's tank it becomes condensed 

into liquid water, transferring its heat to the mixture of fat 
and water in the tank. 

28. What is the ctlect of heating water in a close vessel, allowing 
ho escape for steam? 

The pressure in the vessel will continually rise with the continu- 
Ine application of heat, and the teriperature of the water will also 
rise Im a certain proportion lo every Inerease of LO-potned pressure. 

2 Have vou made any experiments to ascertain to what ex- 
tent the temperature of water will be increased proportionably to 
the Increase of pressure ; and, if so, under what circumstances were 
these experiments maiide ? 

[have made such experiments, and they were made in order to 
— the manufacture of tusable alloys emploved by the U.S. steam- 
Levant Inspectors lo prevent the explosion of steam-botlers. At the 
request of the Secretary of the ‘Treasury l made a series of such 
tllovs In T8905, which represented every ten pounds pressure above 
the ordiaary pressure of the alr up to 160 pounds pressure. There 
is a corresponide nee between those Pressures and the tetnperatures at 
Which those alloys melt. The first ten pounds pressure above 212 
Indicate an mnerease of lemiperatare of about 20°, more or less; the 
last ten pounds pressure of the series, say from 150 to 160 pounds, 
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are represented by 3 or 4° Fahrenheit increase of temperature ; the 
last temperature would be about 560° Fahrenheit. 

30. In an ordinary steam-boiler are the steam and the water at 
the same temperature ? 

Thev are. 

$1. Is it or not an inevitable law of nature or condition that water 
In a vessel ata temperature of 360° must be under a pressure of over 
100 pounds, or, in other words, does not the presence of water in a 
liquid state with that temperature necessarily imply the presence of 
a pressure of over 100 pounds to keep it in that state ? 

Water at 560° must be under a pressure of over 100 pounds. 

o2. Is, or not, this correspondence of pressure and temperature a 
notorious fret in science, and has it not been so for many vears ? 

The correspondence between pressure and temperature has been 
determined by commissions appointed by the French government 
and by individuals of established reputation in France, England, 
Germany, and this country. The results of all these different ob- 
servers closely coincide, and the greater part of these observations 
have been known for thirty years and upwards. 


Cross-examined by CHar.es Fox, Esq., for defendant : 
oo. Prior to the date of Mr. Tilghman’s patent, please state the 
usual process of separating the glycerine from fatty substances; if 
by the aid of lime, state the quantity of lime used and the object of 
its use, and how and in what way this lime was afterwards separated 
so as to produce a free fat acid. 

The usual mode of separating glycerine from fatty substances 
prior to the date of the patent was by the means of the oxide of 
lead; but I cannot speak from memory of the ———— employed. 
I do not know of any process of separating it by means of lime 
economically. ' 

34. Where have vou known it practically separated by oxide of 
lead? 

[ have read of it, and have performed the process in ani expert- 
mental way in my own laboratory. 

Jo. Please state whether Mr. Tilghman claims anything 

i177 ~—s more in his patent than the separating the glycerine from the 

fatty substances by heat and pressure alone, without the aid 

of lime or any other chemical substance. What is the degree of 
heat set out in his patent as necessary to produce such results? 

Mr. Tilghman does not claim separating the glycerine from the 
fattv substances by heat and pressure alone, but he claims the sep- 
aration of the glycerine from the fat acids by water at a high tem- 
perature and pressure, 

There is no specific temperature set out In his patent as necessary 
to produce decomposition of the fatty bodies. He states that he has 
obtained good results at the melting point of lead, which is above 
G00, and suggests that the temperature of decomposition should be 
ascertained by experiment, beginning at a low temperature and 
rising to a higher. 
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36. Tn what way does he claim to separate glycerine frem fat acids 
other than by high temperature and pressure ? 

Ile claims to separate elyecerine from fat acids in no other Way 
than by water at high temperature and pressure, 

Sa. At what temperature, in vour opinion, will the glycerine sep- 
arate trom fatty substances so as to leave free fat acids”? 

My opinion, derived from: reading, is that glycerine and fat acids 
mA be SOpRUPale do trom: fats ata Lom por tiure of some SOO, as well as 
I recollect. 

BS. State Wo vou have had any practical Knowledge on this sub- 
ject; have vou ever scen hit acids separated from glycerine by such 
ad heat as Sov 

No, sir; [have not witnessed the operation; T have no practical 
knowledge. 

OF Tn referring to Regnault’s Chemistry | understand you to say 
lis process Is emploved for describing the distilling the fat acids : 
do you not understand the writer as referring to the different modes 
In use of separating glycerine from fatty substances, among which 
is that by heat alone; does not what he says on the subject of dis- 
tilling refer to distilling free fat acids” 

Regnault rather refers to the separating of fat acids from fats than 
glycerine from fats, and speaks of one prineiple by heat alone. 
What he says on the subject: refers to a decomposition of fats and 
distillation of fat acids simultaneously, but he nowhere refers to de- 
composition by water. 

40. What substances are there in fatty matters, such as are used 
by ordinary manufacturers of candles, &e., other than the glycerine 
and the free fat acids, and is it not the great object to separate the 
glycerine from the other substances ? 

There might be trifling impurities in fats commonly used, but 
they could not be called constituents of the fats. The great object 
Is to separate glycerine from the fat acids. 

il. Is it veur opinion that by heat alene glycerine can be sep- 
srated from fat substances so as to produce free fat acids? 

Gliveertne, as such, cannot be separated from fat acids by heat 
alone, but would be essentially altered or destroved. 

12. In separating the glveerine by the erdinary process of using 
lime ta a boiler or tank in which the fatty substance is contained, 
open at the top, how much Time ts necessary for 100 pounds of fat 
and how much sulphuric acid ts necessary atterwards to separate 
each pour nnel of lime? 

Theoretically 10 to 12 pounds of lime would be sutticient, 
Lis burt practically about 14 pounds ure emploved and two or 
two and a quarter pounds of oil of vitriol for every pound of 

dry lime. 

IS. You-say, in vour opinion, the principle of Mr. Tilghman’s 
patent and the process used by Mr. Werk are substantially the 
same. Does Mr. Werk claim to manufacture free fat acids by water 
and heat alone? Does Mr. Tilghman describe any lime as neces 
sary in his process ? 

Mr. Werk does not claim to manufacture free fat acids by water 
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and heat alone. Mr. Tilghman does not describe any lime as nec- 
essary in his process. Mr. Werk, although not claiming it, does 
actually manufacture about one-half of the acid obtained from fats 
by water at high temperature and pressure. 

44. What amount of pressure would be produced by water heated 
to 600° to G8IO° Fahrenheit ? 

I cannot recollect the amount of pressure. My own tables only 
rise to a temperature corresponding to about 160 pounds pressure, or 
a temperature of 350° or 360° Fahrenheit. 

45. Have vou seen the plaintiff's process reduced to practice any 
where; if so, where and for how long a time ” 

I have not seen it reduced to practice. 

46. How long has the use of superheated steam been known ; how 
long since water or steam has been used in tanks or boiler- at a 
heat of 500° or GOU® Fahrenheit” 

The use of superheated steam has been known for many years— 
for twenty vears—for manufacturing purposes. I have not heard 
of water being used at such a temperature until I heard of Tilgh- 
man’s patent; | have known steam to be used at 2,000 atmospheres— 
supposed to be 2,000—in Perkins’ steam-gun. 

47. You say the tank used by Mr. Werk, you suppose, to be steam- 
tight. Have you any knowledge of the manner in which his tank 
is constituted; whether or not there is a pipe on the top of his tank 
for the escape of steam ? 

There are two openings on the top of Werk’s tank, one fora safety- 
valve and the other for the escape of steam, regulated by a valve. I 
refer to the certified copy of his patent, with the drawings annexed. 
When the valve is closed the tank is steam-tight up to the amount 
of pressure allowed by the safety-valve. 

48. Can you state more particularly in relation to the patent of 
Milly & Motard, described in the Enevelopwedia Roret, above al- 
luded to, by which tho fat is saponitied by the use of milk of 
lime and water and the use of heat of 276,52 What is the press- 
ure of that degree of heat? Where was that book published ? 

The pressure at that temperature is about 30 pounds The book 
was publshed at Paris in TS4%. 

i) Please state the ditference between what vou call distilling 
fatty substances, as spoken of by Regnault, and separating the 
glveerine by Mr. Tilghman’s process. In distilling is the glycerine 
carried off through the opening with the fat acid and afterwards 
freed, or how? 

Regnault speaks of distilling fatty substances and of the destrue- 
tion of glycerine. When the fat acid is separated from it the decom- 
pose? products of the glycerine are carried off through the opening 
with the fat acid, and is therefore entirely lost. In Mr. Tilghman’s 
process the glycerine is obtained in solution in the water, and is sold 
as an article ofcommerce. The glycerine is destroyed in the act of 
separating from the fat acids, and therefore does not pass off with 
them as glycerine. 

50. In what, then, does the one process, as described in 
479 Milly & Motard’s patent, differ from the plaintiff’s, except 
64—S83 
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that the one produces the effect of separation by the use of water 
and heat, and the other by use of water, heat, and milk of lime? 
Explain, also, what is meant by milk of lime. 

The difference is that Milly & Motard’s process requires sufficient 
lime to saponity the fat and Tilghman’s requires little or no lime. 
Milk of lime is a solution of lime in water, with finely powdered 
lime suspended in water. Milly & Motard’s process makes lime 
soap; Tilghman’s process separates the fat into fat acids and glyce- 
rine, which is dissolved in the water, and is sold as a commercial 
product. 

51. Is there not heated water used? Is there not a steam-tight 
tank used, with pressure, by the Milly & Motard process, the same, 
although not in the same degree, as in the plaintiff’s process ? 

Heated water and steam-tight tanks are used, with pressure, in 
Milly & Motard’s process, but not alone, for lime is used to saponify 
the fat in this process. 

52. Are not all fatty substances saponified with lime actually 
named lime soap? 

They are called lime soap after saponification by lime. 

53. If there is any lime lef in the fatty substance after the sepa- 
ration of the glycerine do you call it free fat acid? 

So much of it is free fat acid as cannot find a full equivalent of 
lime to combine with; in other words, as does not form a complete 
lime soap. 


Adjourned till to-morrow, 9 a. m. 


Tuurspay, 26th July, 1860. 
Present: Mr. Harding, Mr. Fox. 


The cross-examination of Professor BooTu 1s proceeded with. 


4. What proportion of lime can there remain in the fatty sub- 
stance without injuring the article as a merchantable article of free 
fat acid? 

As far as I know a mixture of fat acids and lime soap is not a 
merchantable article, but becomes so by neutralizing the lime and 
removing the salt of lime with that acid. 

9. You have referred to the patent to Arthur Dunn for improve- 
ments in the manufacture of soap, described in the 11th vol., 2d ser., 
of the Repertory of Patent Inventions. Is it not shown in that 
patent that he uses a covered steam-tight vessel in order to boil the 
fats intended to be saponified, so that the saponifving process may 
be performed under steam pressure and at temperatures exceeding 
the ordinary boiling points of the ingredients used? Please state 
the degrees of Fahrenheit he provides in his boiler or tank. De- 
scribe his tanks, whether he has a pipe for the escape of steam from 
the tank, and also a safety-valve on the top to let off steam when too 
high. If the fatty substanees were put into Dunn’s boiler or tank, 
containing water alone, would not the same heat and the same 
pressure be obtained on that boiler or tank as the boiler or tank 
used by Mr. Tilghman or by any other person using a steam-tight 
boiler or tank ? 
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In Dunn’s process referred to he uses a steam-tight vessel and 
applies a temperature of 310° Fahrenheit in his tank in order to 
form a soda soap and not free fat acids. It is a steam-tight tank 
with a pipe for the escape of steam, which is closed by a valve when 
in use In order to raise the pressure and temperature in the inte- 

rior; it is also provided with a safety-valve at the top to reg- 
480 —ulate that pressure. If the boiler were of sufficient strength 

und the safety-valve sufficiently loaded, the same heat and 
pressure could be obtained in Dunn’s tank as in Tilghman’s or in 
any other tank similarly constructed. 

o6. Is your knowledge on the subject sufficient to say whether free 
fat acid can be made as a merchantable article for manufacturing 
stearic-acid candles by the application of heat and water merely, 
without distillation and without a base? 

I know from the testimony of several individuals that free fat 
acid can be made by highly-heated water without distillation angl 
without a base. The testimony referred to is that of several wit- 
nesses whose depositions were taken in the present case in Cincin- 
nati, and which | have read; and further, from the testimony of 
Mr. R. A. Tilghman, the plaintiff, and of Mr. B. C. Tilghman, his 
brother, delivered to me some four of five years since. 

57. Have you sufficient knowledge to state how many hours it 
will take to reduce fatty substance into free fat acids by heat and 
water alone, and at what degree of heat and how long to produce 
free fat acids by the use of steam in a tight vessel or tank, using 
about 6 to 7 pounds of lime to 100 pounds of fatty substance ? 

My only knowledge on this point is derived from the depositions 
taken in the present case at Cincinnati, to which I refer. I cannot 
state the degree of heat obtained in other ways except by reference 
to books, ' 

58. What is it which is patented to Mr. Tilghman, in your opin- 
ion? Is it the principle of applying heat and water at any par- 
ticular degree of heat to produce a given result, or is it for a par- 
ticular process of producing a result? If the latter, what do you 
call his process and what the result produced? Or is it for the 
particular description of machinery to be used as described in his 
patent? Is any part of the machinery as described in the specifica- 
tion of Mr. Tilghman any part of his patent right, as you under- 
stand it? 

(Objected to, as the construction of patent is matter of law.) 


The principle patented to Mr. Tilghman, in my opinion, is the 
production of fat acids from fats by the application of highly- 
heated water. My opinion is that the patent is not for the ma- 
chinery, but; as just stated, for the production of fat acids by highly- 
heated water. 

59. You say, in your opinion, about half the product showed you 
as coming from Mr. Week’s factory is decomposed by the process 
he uses, and converted into free fat acid by the water introduced, 
and the other part is formed by the lime; 1s it your opinion that, 
if there was a sufficient degree of heat in Mr. Werk’s tank to effect 
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a separation of a part of the fatty substances into elycerine and 
into free fat acid, that such heat would not effect a separation of the 
Whole quantity In the tank? Or is it your impression that it re- 
quires a higher degree of heat to separate the whole than a eet 
supposing the same degree of heat to be infused through the whole 
mass ? 

(Objected to because the first part of the question implies that the 
witness has stated something which he has not.) 


I stated as my opinion in a previous answer that about one-half 
of the fat was decomposed by lime to form a lime soap, and the 
other half was decomposed by the highly-heated water, as in ‘Tilgh- 
man’s process, to form free fat acids and glycerine. My opinion ts 
that the same degree of heat in highly-heated water which would 
separate a part of the free fat acids and glycerine would separate 
the whole. 

60. You say Regnault, in lis process, passes steam through the 

fats heated to a temperature equal to 572° Fahrenheit ; do 
451 = you think more or less than that degree of heat is necessary 

to produce free fat acids from fatty substances by using only 
water with the fattv substances ? 

Regnault states that the fats can be decomposed at that tempera- 
ture into free fat acids, with the destruction of plycerine, by the use 
of highly-heated steam ; but the evidence taken at Cincinnati in 
the present case shows that a lower temperature may be emploved 
by the use of highly-leated water. 

61. Does not Regnault, in the English edition published in Phila- 
delphia in 1852, p. 187, say, “ Tf fats be heated to a temperature of 
o70° In an apparatus traversed by a current of steam, under a press- 
ure Inferior to that of the atmosphere, the glycerine is converted 
into several products soluble in water, while the fat acids set free 
distil- without alteration, thus furnishing an example of saponifica- 
tion by heat alone? Please state whether, in your opinion, — and, 
if any, What difference in the results produced by the mode or pro- 
cess suggested in Regnault and in that of Mr. Tilghman, except the 
destruction of the glycerine in the one case and not in the other. 
State also whether the glycerine, as saved by Mr. Tilghman’s pro- 
cess, as you say, would be worth, as a merchantable article, the cost 
of preparing it for market. 

The quotation from Regnault in the question is correct ; but the 
term saponification is not applied, so far as | know, in England, Ger- 
many, or the United States to any other operations except those on 
the fats by alkaline bodies—potash, soda, or lime—also including 
oxyde of lead. The process of Regnault refers to the distillation of 
fat acids ; the process of Mr. Tilghman refers to the separation of 
fat acids and glycerine only. The proecess of Regnault employs heat 
and steam; the process of Mr. Tilghman employs highly-heated 
water. If the glycerine should cost more than it is worth those who 
use Tilghman’s process would not make it. 1 infer, from the value 
of glycerine on sale, that it would be worth the preparation by this 
process. In my opinion, with the exception made in the question, 
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both processes should equally produce fat acids. In Tilghman’s 
process, fat acids mixed through the water; in Regnault’s process, 
acids rising with the steam. 

62. Does not Mr. Payne, in his chemistry, in the article which you 
have referred to, also say that fatty bodies may be decomposed under 
the influence of temperature into several products, and transformed 
principally into fat acids, which are afterwards subjected to distilla- 
tion? Is not that the substance of his article when reduced into 
English? Does not the distillation of fat acids improve them for 
manufacturing purposes? Did you, In your experiments in the 
laboratory, ever produce free fat acid except by distillation ? 

Mr. Paytie, in the article referred to, says that fatty bodies may be 
decomposed under the influence of temperature into several pro- 
ducts, and transformed especially into fat acids, which pass over 
during distillation. He does not say they are afterwards subjected 
to distillation. As far as I know, the fatty acids are subjected to dis- 
tillation to improve their quality. I have never obtained them, ex- 
cept by distillation, in my own experiments. 

63. You say free fatacids are produced by Mr. Tilglhman’s process 
by heat and water alone, or with heat and water, with the use of 
half a pound of lime to 100 pounds of fatty substance. Is there 
anything mentioned in Mr. Tilghman’s specification or patent about 
the use of any portion of lime? From whom did you understand 
Mr. Tilghman uses a half to one pound of lime to 100 pounds of 

fatty substance * 
482 Mr. Tilghman’s specification makes no mention of lime by 

name, but for decomposition of those fats which are a little 
Impure proposes the use of a small quantity of alkaline or basic 
matter, and the alkaline or basic matter known to manufacturers are 
potash, soda, and lime. I learn from the deposition taken at Cin- 
cinnati in the present case that from a half to one pound of lime 
to 100 pounds of fat is often used. 

64. What degree of temperature is required to decompose water ? 
Do you understand that in Mr. Tilghman’s process the water is de- 
composed ? 

To decompose water by heat I know of no temperature. To 
decompose water in the presence of carbon alone about a white heat 
or a bright red heat is required. Where fats are decomposed into 
fat acids and glycerine, in the presence of water, the elements of 
water are added to the composition of both the fat acids and glycerine 
at the temperature of the operation performed, whatever that may 
be, whether at the temperature of melting lead or of common tem- 
perature of the air. In Mr. Tilghman’s process so much of the ele- 
ments of water is taken up as is necessary to form free fat acids and 
glycerine. Little or no other water in Mr. Tilghman’s process is de- 
composed. 

65. Why do you think that free fat acids cannot be formed by 
the English process referred to in the Repertory of Patents, p. 205? 
Is it because a heat of 310° Fahrenheit would not produce it, or 
whi ? 

Dunn’s process, in the Repertory of Patents referred to, employs 
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a sufficient quantity of real soda or caustic soda to completely 
saponify the quantity of fats which he states to beemployed. There 
can, therefore, be no free fat acids formed by his process. A tem- 
perature of 810° Fahrenheit might produce free fat acids without 
the use of soda and with the use of water alone, but it could not 
produce free fat acids under these conditions, namely, the presence 
of a large percentage of caustic soda. Dunn’s process is exclusively 
for the formation of a soda soap and not for the production of fat 
acids. 

7h. You say Mr. Tilghman states in his specification he sometimes 
adds a quantity of alkaline or basic matter to the water and fat; 
does he not say that le uses those alkaline substances when the fat 
contains la purities which would injure the iron tubes through which 
he proposes forcing the liquid hiatter nn process of separation ? 

In Tilghman’s specification he savs that he employs the alkaline 
or basic matter for some fatty bodies, perticularly when impure, to 
neutralize it portion ot neetic or other soluble nelds which riight 
tend to injure the tren tubes. Tle does not state that he employs 
it for impure fats alone, but for some others also which are found 
to venerate Mi portion ot TEU tie or other soluble neld., 

Re-oxamined by Mr. Hanpina : 

7. You have referred to the testimony of the Wilhesses tuken ut 
Cincinnati, tn this case, by the defendant; do vou regard the term 
*actd lime Sop us applied by theme to the produet of defendant's 
Process, to Loe au correct chemical tern, nied vive your reasons ” 

lt is hot a correct chemical term, Lut it should Le termed il 
mechanical mixture of lime soap and free fat acids with a 
little free glycerine. To have never read of an acid lime soap 
Incany work on chemistry, theoretical or practical, but always 
of simple lime SONTD), which ct lSists of one equivalent of anhvy- 
drous stearic acid and one equivalent of lime. LT have used the 
term stearic acid, although there are other tat acids present, be- 
cause tts the most important of those acids. The composition of 
the anhydrous steane acid to which T have alluded, when ex- 
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ot Patt baadtes. Simee rt has beer shown that a halt paotrrrel of Liter 
im the presence of loghiv-heated water will give a product of about 
> pounds of stearate of Lime, and about 4 pounds of free fat acids, 
therefore, if the preduct of Messrs. Werk’s operations be an “acid 
lime soap,” the product just before referred to, where half a pound 
of lime is emploved, must also be an acid lime soap: and this acid 
lime soap will have the composition of one equivalent of lime with 
upwards of twenty equivalents of stearie acid, a composition which 
is Wholly unknown to the chemist for any compound whatever, with 
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fat acids or any other acids. Every chemist living would regard 
such a compound as a mixture of lime soap and free fat acids. Since 
chemists are unacquainted with any other lime soap of stearic acid 
than that containing one equivalent of lime and one equivalent of 
stearic acid, therefore the product of Werk’s is a mixture of lime soa 
and free fat acids. By treating the alleged product of Werk with 
alcohol, which dissolves the fat acids and glycerine, but which does 
not dissolve lime soap, I found that the dry product of Werk con- 
tained 56,57; per cent. of lime soap. Werk’s product, treated by 
another solvent, called benzole, gave a result of 56,43) per cent. of lime 
soap. The lime soap obtained by means of these solvents, when sub- 
jected to analysis, vielded 5°) of lime. From the known composition 
of simple lime soap 5), partsof limeshould combine with 514% parts 
of anhydrous stearic acid. By my analysis it was combined with 
51,4 parts, which proves it to have been a simple lime soap. The 
solvenis above alluded to, viz, alcohol and benzole, have therefor 
merely dissolved the fat acids and glycerine, and left undissolved 
the lime soap. The nature of Werk’s product is, therefore, a mixture 
of lime soap with free fat acids and a littl glycerine. Ina chemical 
sense, a mixture of lime soap and free fit acids cannot be called an 
acid lime soap. 

OS. As compared with the Process of manufacturing fat acids, 
commonly emploved, prior to Tilg-man’s invention, by using 14 
pounds of lime to the LOO pounes of fat, and about 36 pounds of 
sulphuric acid, does or does not the process patented by Mr. Tilgh- 
man show a reduction in the quantity of lime to be employed to 
zero, or a small comparative amount? 

It does. 

GY. Does not the said process ot Tilghman show a reduction in 
the quantity of sulphuric acid to be emploved corresponding to the 
reduction in the amount of lime” 

It shows a chemically proportionate reduction, 

70. In the said process of Tilghman, is not the reduction in the 
amounts of lime and sulphuric acid, respectively, due to the empley- 
ment of chemical power of hightv-heated water” 

Ratirely so 

el Do on Had, m AVA of the processes reatiened oF hese bed 
as being prier in date to that of Mr Tilehman, anv indwation of 
the Reet that by the emplowment of the cheaical power of water in 
a hightv-heated state the whole ot a portion of the lime and sul 
prlararac achis heretofore usecdd im the manufetare of Rat acids could 

ber cbispacresecd wotle ” 
tnt tL have mot found any such tmdieation. 

72. As compared with the the old process of using I 
pounds of lime and 36 of sulphurie acid to the 100 pounds of 
fut, does not the process of the defendants show a reduction in the 
amount of lime used and in the quantity of sulphuric acid em- 
ploved? 

It does. 

73. Is not this reduction of the quantity of lime and sulphuric 
acid in Werk’s process due to the fact that the chemical power of 
water highlv heated is emploved ? 
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It is entirely due to that faet. 

74. Is not the action of the chemical power of highly-heated water 
in Werk’s process and in Tilghman’s identically the same ? 

It is the same. 

7). Is it not the employment of this chemical power of highly- 
heated water the feature or characteristic of Tilghman’s process as 
patented ? 

It is the characteristic feature of his patent. 

76. Referring to vour answer to cross-interrogatory 35, had you 
reference to the manufacture of glycerine as a distinet substance or 
to the treatment of fatty bodies and to the obtainment of fat acids 
and glycerine therefrom ? 

| had allusion to the preparation of glycerine alone; even then 
glycerine Was usually obtained as a secondary product—a lead soap 
employed in the pharmacy being the principal product. T designed 
no allusion to the preparation of fat acids. 

77. Have you been familiar with the various processes used in the 
arts for treating fatty bodies in which glycerine was obtained as an 
Incidental or secondary product t 

[am acquainted with the ordinary process of saponification by the 
alkalies, potash, and soda, but am not aware that glycerine is ob- 
tained economically from such operations, 

7S. Do vou mean by vour answer to the G0 cross-interrogatory to 
convey the idea that Regnault’s preeess and that of Tilg-man’s are 
stinilar, with the exeeption of the degree of heat emploved in’ the 
two cases respectively ? 

No, sir; they are quite different, 

7). In Regnault’s process would the presence of water in a liquid 
state be possible ” 

No, sir: it would hot be possible. 

sO. Why? 

Because at a temperature of 570 water cannot remain in a liquid 
state except In a vessel sufficiently tight and strong to bear a press- 
ure corresponding to the temperature of 570, and as his process in- 
volves distillation any steam or water thrown into the vessel must 
be immediately carried over in the state of steam. 

S1. Would not tarry matter be formed as a residue in the still in 
Regnault’s process ? 

It would. 

82. Wauld not that involve a destruction or loss of a portion of 
the fatty matter operated upon, and which would, in the Tilgh- 
man process or the Werk process, be converted into fat acid? 

It would involve such a destruction or loss of a portion of the 
fat acids, which would be saved by the process of Tilghman or 
Werk. 

83. Is not the presence of water in a liquid state essential in both 
the process of Tilghman and of Werk? 

It is essential. 
ASS S4. Hlas the process of Tilghman or that of Werk any 
resemblance whatever to a process of distillation ? 
It has not the slightest resemblance. 


ean 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 513 


85. From your knowledge of chemistry, who would you say was 
the discoverer of the chemical power of water in a liquid state, ata 
high temperature, on fats, to produce fat acids and glycerine? 

Mr. Richard A. Tilghman. 

86. Do you know of any other person who has claimed the merit 
of this discovery ? 

I know of no other. 

87. Is not this discovery regarded as a new and important fact in 
chemistry ? 

It is so regarded. 


(Objected to as not calling for his opinion, but what others say 
about it, and because it is not confined to witnesses opinion.) 


Recross-examined : 


SS. Please state whether the particular degree of heat required in 
Tilghman’s process, to separate the free fat acid from the glycerine, 
is mentioned. Could you asce ‘rtain the pree Ise degree of heat re- 
quired by reading that patent and specification? If yea, state it. 

A specitic degree of heat is mentioned as giving good results, but 
a lower and even a higher temperature is also mentioned as capable 
of being used; and it is advised by the patentee to begin at a low 
heat and gradually inerease it until it vields the product most suit- 
able to the intended application of the fatty body. The specific 
degree alluded to is the temperature of melting lead. The , aera 
of heat for each particular kind of fat is not mentioned in the pat- 
ent. 

S89. Could any manufacturer of stearic-acid candles, from the 
description in that patent of the heat required to produce a separa- 
tion of the free fat acids from the glycerine, determine, without 
further experiment, the temperature required to produce the sepa- 
ration ? 

Yes, sir; he could do it without further experiment. 

0. Can you now give me from that patent the exact degree of 
heat or temperature required by Mr. Tilghman’s process to produce 
a separation of the free fat acids and glycerine usually used by 
manufacturers of stearic candles ? 

Anywhere between 450 and 650 would be the temperature men- 
tioned in the patent, although the patent allows a lower temperature 
to be used. 

91. Do I understand you, then, to sey that the patent is founded 
upon the application of highly -heated water, so as to produce sepa- 
ration of fat acids and glycerine, and not upon any perticular degree 
of heat required to produce such separi ation ? 

That is the only claim of the patent. 

42. Please name the person or persons who have testified in this 
case as to the degree of heat required by Mr. Tilghman’s patent to 
produce a separation of fat acids from glycerine, and at what degree 
of heat does such witness say the separation will be effected. 

Mr. Graselli states that it would require 600° of heat with water 
alone. Mr. Wayne states that between 600 and 700° are used. He 
65—S8S83 
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says again “that distillation of that kind can be produced by a 
temperature from 550° to 650°.” By Mr. M. Ropes, Jr., that the 
decomposition by water was effected by a temperature of about 350°, 
or, as it is expressed in his testimony, by a pressure of 160 to 155 

pounds. C. H. Grant mentions having decomposed fat atthe 
186. temperature expressed by a pressure of 150 pounds pressure 

to the square inch. Ropes, Sen., mentions having executed 
the decomposition at joo pounds pressure, which corresponds to 
about 350° Fa-renheit. 

93. How long since you first learned of Mr. Tilghman being the 
first discoverer of highly-heated water being suflicient to produce the 
separation of free fat acids and glycerine; was it before or after the 
publications referred to by yeu in this deposition, which speak of 
separating those sabstances —Regnault, Payne, Roret, and Dunn? 


(( Myected la; all those hooks do hot speak oft the separation of fat 
velds and elvcerine ) 


[ tirst learned of Mr. Tilghman being the first discoverer some tive 


or seven Vears since. “The publications were all before. 

M4. State whether vou know of any manufactory having sueccess- 
fully adopted Mr. Tilghman’s process of separating free fat acids and 
glycerine by heated water alone; if vea, where are they and how 
long have they been established ” 

Mr. C. Hl. Grant thas been at work at it now for some 10 or 12 
months. Mr. N. Ropes, at the time of giving his testimony in this 
ease at Cincinnati, had been at work at it about two months. Both 
have been successful in that operation avecording to their own state- 
ment. Pheseare all) Mr. N. Ropes is in Cincinnati and Mr. C,H. 
Grant ts in Philadelphia 

%. Do vou know anvihing personally about the working at Mr. 
Grantsor Mr. Ropes’ establishment, or is vour Knowledge contined 
te the reading of the depositions of these gentlemen Y 

My Knowledge ts derived from the depositions of Mr. Ropes and 
Mr. Grant and from personal Intercourse With Mr. Grant within the 
lust menth, 

i. Do vou Know that the plaintitl was at the expense of putting 
upa boiler or tank used at Mr. Ropes’ faetory ; did net Mr. B.C. 
Tilghman attend to putting it up under an agreement with Mr. 
Lopes that if ona full trial he should be satistied he could produce 
a merchantable article, free fat acid, so as to use for candle stock, 
that then he would buy the boiler or tank, and would purchase the 
right to use the patent; do vou know that Mr. Ropes has ever been 
sutistied with the operation so as to make the purchase ? 

I know nothing more about it than is stated in the deposition of 
Ropes taken at Cineinnati. 

[97.] Is it not stated in the chemical works of Regnault & Payne 
that prior to those publications it had been discovered that free fat 
acids could be produced by heat alone? 

[t is stated that it could be produced by heat alone, the acids dis- 
tilling over the aanwhile, but it is nowhere stated by them that 
the decomposition ean be effected by highly-heated water. 


q 
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98. Can this separation of fat acids and glycerine be effected by 
heat alone without water: if so, how ? 

It can be effected, but accompanied by a partial destruction of fat 
acids and a total, or almost totol, destruction of glycerine. 

99. Do vou understand the articles referred to in the books last 
referred to as proposing a separation of these substances without the 
application of water? 

They nowhere speak of their separation by the use of water. | 
understand them as proposing the separation without the applica- 
tion of water. Steam is not water in the sense I use the term. 

100. Do vou understand from either of those works that steam is 

used to aid in the separation of free fat acids and glycerine”? 
‘ST ! understand from those books that steam has been used 

to distill fat acids, and by its use the glycerine is more of less 
dest roved., 

101. You sav you do not consider steam to be water. Do you not 
consider that. water is used to create steam, and the steam is again 
reduced by condensation in Mr, Tilghman’s apparatus ? 

In every steam-tight vessel containing water there is, when heated, 
always a portion of steam above that water, and the quantity of this 
steam will be proportioned to the space above the water and the 
heat applied. When, therefore, the vessel is filled with water, there 
can be no steam formed until a vent is open, through which the 
liquid water will escape in the form of steam, provided the heat 
alluded to be above 212°. In Mr. Tilghman’s specification it is ex- 
pressly required “that the vessel shall be closed so that the requisite 
amount of pressure may be applied to prevent the conversion of the 
Water into steam,” and in the description of the working of the ap- 
jtratus given in the patent the whole vessel and tubes are coment 
tilled with water and fat, so that there can be no space for steam to 
form, and consequently no steun formed. 

luz. Why is there provision made for a safety-valve ? 

in order that the water and fats trae rheat be heated bevond “the 
temperature which the pressure on the satety-valve will allow. 

OS. Please state whether at the of date of Mr. Tilghman’s patent, 
and how long prior thereto, the manufacturers of stearic acid had 
not almost universally used lime in connection with heated water 
to produce a separation of fat acids from the glycerine, sometimes 
using the fat and water and lime in open tubs and sometimes ina 
tub covered with boards, the latter being weighted down more or 
less by weights aced on the top. 

| have never bean of their producing fat acids by such processes 
prior to Tilghman’s patent, but only lime soap. 

104. What process did the lime soap then undergo in order to 
produce free fat acid ? 

It was decomposed by a quantity of sulphuric acid rather more 
than equivalent to the quantity of lime it contained. 

105. Do vou not know that prior to the patent to Mr. Tilghman 
manufacturers were, by the use of steam and heat applied to tubs 
and tanks, producing free acids from fatty substances with from 9 
to 10 pounds of lime; and, as they from time to time introduced 
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more heat into the tub or tank, they used less lime to produce the 
same result? 

I do not think they did produce free fatty acids with that propor- 
tion of lime, say 9 or 10 per cent. of the fat. They used about 14 
pounds to the 100, and in using a higher degree of heat and mixing 
better, they might reduce it to 10 to 12 per cent. 

Re-examined : 

106. Please furnish English translations of the passages in the 
French works referred to by you. 

I will do so and cause them to be annexed. 

JAS. C. BOOTIL 
UnNrrep STATES, = 
Kastern District of Pe nusylvania, \- 


Be it remembered that, on the twenty-sixth day of July, A. D, 1860, 


personally appeared at my office, United States court, No. LOb South 

hifth street, in the city of Philadelphia, before me, Charles 
ISS OF. THeazlitt, a commisssioner appointed by the cireuit: court 

of the United States in and for the eastern district of Penn- 
sylvania, in the third cireuit, under the laws of the United States, 
to take aflidavits and acknowledgments of bail, &e., Robert  E. 
Rogers, to testify and the truth to sav, on the part and behalf of the 
plaintil, ina certain suit ormatter of controversy now depending and 
undetermined in the cireuit court of the United States in and for 
the sourthern district of Olio, wherein Richard A. Tilghman is the 
the platntill, and Michael Werk is the defendant. 

And the said witness, being of lawful age and having been by me 
first cautioned and sworn to testifv the trath, the whole truth, and 
nothing but the truth in the matter of controversy aforesaid, did 
thereupon depose, testify, and sav as follows, viz: 

1. What is vour name, age, residence, and oecupation, and how 
long have vou followed the same? 

Robert Ek. Rogers; aged 13 years; and am by occupation pro- 
fessor of chemistry in the medical department of the University of 
Pennsylvania, TP have occupied that chair seven or cight) vears. 
[ have followed the profession of a chemist twenty vears and up- 
wards, 

Adjourned until to-morrow, at { a.m. 

Jury 27, 1860. 

Present: Mr. Harding and Mr. Fox. 

The examination proceeds : 

2. If you have filled any other posts in public institutions, please 
hame them. 

[ occupied the chair of chemistry in the University of Virginia 
between nine and ten vears; was chemist to the geological surveys 
of Pennsylvania and New Jersey for several years. 
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3. Are you acquainted with the various processes used in the arts 
for the manufacture of fat acids and glycerine? 

I am. 

4. Have you read, and do you understand, the patent granted to 
the plaintiff in this case, dated October 4, 1854? 

I have read it, and do understand it. 

5. Have you read, and do you understand, the answer of the 
defendant in this suit, as contained in the certified copy now shown 
you? 

I have read the answer, and do understand it, as contained in the 
~~ now shown me. 

Have you read, and do you understand, the patent of the de- 
fe he ant, dated October 5 5, 1858, and referred to in that answer ? 

| have read, and do unde ‘rstand, the patent of the defendant, dated 
October 5, 1858. 

7. State whether the process of defendant, as set forth in his 
answer, is substantially the same or different in principle and 
operation from that described and claimed in said plaintiff’s patent. 

[ regard the process of defendant as the same in principle and 
operation us that of the plaimmtiff, a as set forth in the plaintiff's 
patent. 

S. Did you analyse an alleged specimen of the product of defend- 
ant’s process? If aye, from whom, and when did you receive it, 
and give vour analysis of the same fully and in detail. 

I did analyse an alleged specimen of the product of the defend- 
ant’s process. [ received the same from Professor James C. Booth 
on the 20th of June, 1860, of which the following is the result: 


Pek GU ncia in do ced Wiewss + ccusemmieesee ee ee 
ee a oe 
{So Li CRD cc cmidsoccne neces 41.10 
I inicio sicsnectintuts acd so ammesmsimesaianiadiies oa ee 25.97 


The lime soap above referred to yielded of lime 94 per cent. 

%. Have vou read,and do vou understand, the passage | In A. Payen’s 
Chemistry, page 766, referred to in defendant’s answer ? 

I have read the passage alluded to, and do understand it. 

10. State whether the process described in’ Payen’s Chemistry is 
substantially the same as that described in plaintiff's patent, and 
point out in detail wherein said processes resemble or differ from 

ach other in principle and operation. 

The processes described in Payne, page 766, are not substantially 
the same as that of the plaintiff, and have in reality in point of 
principle no feature of resemblance to it. The processes of Dupuy, 
Bussy, and Lecanu refer to the decomposition of fatty bodies, under 
the influence of heat simply. in which fat acids are distilled over. 
— & Laurent are spoken of as using superheated vapor of water 

r steam; and Dubrunfaut as manufacturing fat acids by decom- 
nal we fats by means of a current of steam ata high temperature ; 
and Frémy as effecting saponification by means of sulphuric acid. 
No one of these processes produces simultaneously free fat acids and 
glycerine. No one of these processes alludes to the presence or in- 
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strumentality of liquid water. No one these processes includes the 
feature in Tilghman’s process of the power of liquid water, at high 
temperature and pressure, of resolving fatty bodies into free fat acids 
and glycerine, ready both to be withdrawn from the vessel when it 
is opened, the fut acids as such, and the glycerine held dis-olved in the 
water. All of the processes described in Payen, excepting that of 
Frémy, directly involved the distillation of the fat acids, and in this 


differ from Tilghman’s. The saponification by sulphuric acid of » 
Frémy differs from Tilghman’s in every potnt. 
11. How do the processes mentioned in Payne agree or differ from = 


Tilghman’s, so far as concerns the use of pressure ? 

They differ from Tilghman most widely, since they involve no 
confinement in close vessels, and, therefore, no pressure beyond that 
of the weight of the atmosphere, while Tilghman’s process is con- 
ducted in a close vessel, in which pressure upon the contined materi- 
als is obtained. 

12. Please state why pressure is essential in Tilghman’s process ? 

Pressure is essential in Tilglhiman’s process as a means of securing 
a sufficient temperature of the water, in contact with the fatty sub- 
stances, for the conversion of the fatty substances with free fat acids 
and glycerine. A higher temperature than 212° cannot be main- 
tained in water, unless the water be subjected to pressure. 

15. How do the processes of Paven agree or differ from that of 
Til/ghiman’s, so far as relates to the use of close vessels ? 

The processes in Paven involving distillation require open vessels. 
The process of Tilghman in this respect is diametrically opposite, de- 
manding close vessels, thereby furnishing pressure, and hence secur- 
ing the high temperature needed in the decomposition of the fatty 
bodies into fat acids and glycerine. 

14. Have vou read, and do vou understand, the extract from Reg- 
nault’s Chemistry contained in Prof. Booth’s answer to the fourteenth . 
Interrogatory of his examination in this case, and do you confirm 
the accuracy of the translation of the said passage there given ? 

l have read, and do understand and contirm, the translation in 

Prof. Booth’s answer above referred to. 
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490) 15. State whether the process set forth in said work is sub- 
stantially the same as that deseribed in plamtif’s patent, and 
point out in detail wherein they resemble or differ from each other * 


In principle or operation. 
The processes of Regnault and Tilghman in no way resemble each 


other. Regnault’s process heats the fatty bodies to high tempera- ~ 
ture and transmits low steam through them in an open vessel. | 
Tilghman’s process heats together the fatty bodies and water to a 


high temperature ina close vessel. Regnault’s process destroys the 
glycerine and distills over the free fat acids. Tilghman’s process 
neither destroys the vlycerine nor distills over the free acids, but re- 
solves the fatty substances, by the contact of the heated water, into 
free fat neid, on the one hated, and free glycerine, dissolved in water, 
on the other, both ready to be withdrawn from the vessel at the 
pleasure of the operator, $ 
16. Have you seen in any published work a description of pro- 
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cesses for the manufacture of lime soap and common soap in close 
vessels under pressure? If aye, name the works and describe the 
processes. 

I have seen and read in the Manuel of Roret, or Encyclopedic 
Roret, published in Paris in 154%, a description of a process for the 
manufacture of soaps by the employment of close vessels and of press- 
ure. Inthat work the saponification is effected in a cylindrical boiler 
hermetrically sealed, provided with a stufling-box, through which a 
stirrer passes. Into the cylindrical vessel or boiler the fatty sub- 
stances and milk of lime are introduced and heat applied, with a 
thermometer standing at about 276° Fahrenheit—equivalent to 30 
Ibs., or two atmospheres’ pressure upon the materials within the ves- 
sel. The saponification being effected, the contents of the vessel are 
permitted to cool to 212°, and thus reach the normal pressure of the 
atmosphere, and are withdrawn. [| have read in Repertory of Pat- 
ent Inventions, new series, vol. 11th, page 205, the specitication of 
the patent’granted to Arthur Dunn, August 24, 1838, the description 
of the improvement in the manufacture of soap,in which the saponi- 
fication is effected in close or covered or steam-tight vessels, so that 
the saponifving process may be performed under steam pressure and 
at temperature exceeding the ordinary boiling point of water. In 
sald description the temperature proposed to be used is about 310° 
of Fahrenheit, equivalent to about 60 Ibs. pressure. The vol. of the 
Repertory referred to was published in London in 1839. - 

17. Please state how the process contained in Roret, which you 
have referred to, resembles or ditfers from that of the plaintiff’s. 

The process described in Roret involves the use of lime in sufficient 
quantity to make a soap with the fat acids, and takes no account nor 
admits of the instrumentality of the water as a special decomposing 
agent in the process. Tilghman’s process involves the use of and 
depends upon the peculiar chemical agency of water under the high 
temperature to which it and the fats with which it is associated are 
subjected. 

18. What is the nature of the chemical product formed in the pro- 
cess contained in Roret? 

Itis a compound consisting of the alkaline base equivalent to neu- 
tralize the fat acids of the fatty substances, and in accordance with 
the laws of chemical combination may be termed a neutral salt, on 
which acid and base have mutually satisfied each other’s affinities. 
In common language this compound is a soap. Lime being used it 
is a lime soap. 

19. What is the nature of the chemical product formed in Tilgh- 

man’s process ? 
49] In Tilghman’s process there is no soap formed, but the fatty 
substance, under the influence of high temperature in the 
presence of and through the instrumentality of the water used, is 
resolved and transformed into free fat acids on the one hand and 
free glycerine on the other. 

20. In the process in Roret is there any free fat acid produced ? 

There is none. 

21. Is there anything in the description of the said process that 
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would lead any one to suppose that free fat acid was produced or 
intended to be produced ? 

On the contrary, the description of the process in Roret precludes 
the possibility of any free fat acids being developed, recognizing 
them as being neutralized by the lime which is employed. 

22. What would be the quantity of lime per hundred pounds of 
fat requisite in practice to carry out the process described in Roret? 

To secure complete saponification of the fat, from 12 to 15 Ibs. of 
lime per hundred of the fat should be employed. 

23. Please state how the process in Dunn's patent, referred to from 
the Repertory, resembles or differs from Tilghman’s process. 

In Dunn's process, in the manufacture of soaps generally, he ree- 
ognizes the necessity of a quantity of the alkaline base used fully 
equivalent to neutralize the fat acids contained in the fatty sub- 
stances, and employs a close steam-tight vessel for the purpose of 
effecting a combination of the fat acids with the base more speedily 
thaé would be accomplished by boiling them together in open ves- 
sels. In Tilghman’s process no alkali is employed nor need be em- 
ployed, since the water alone under high temperature in contact 
with the fatty bodies is competent to transform them into free 
isolated fat acids and glycerine. 

24. In Dunn’s process is there any free fat acid produced ? 

In Dunn's process there is no free fat acid produced. 

25. In the description of Dunn’s process is there anything that 
would lead any one to suppose that free fat acid was produced or 
intended to be produced ? 

There is nothing. 

26. From the descriptions given in Roret and in Dunn, do you un- 
derstand that the use of close vessels and pressure was intended 
solely to produce neutral soaps more speedily than would be effected 
In open vessel and without pressure ? 

| do so understand it as intended solely to produce neutral soaps 
more speedily than would be effected in open vessels and without 
pressure, 

27. From the knowledge obtained by you of the defendant's pro- 
cess from the answer filed and his patent referred to therein and 
your analysis of the alleged product of the defendant’s process, 
please state minutely and in detail wherein the defendant’s process 
embodies the features or principle of operation of plaintiff's patent. 

The defendant, though professing to use superheated steam as the 
means of facilitating saponification, in reality, by the verv nature 
of the means through which he attempts to accomplish the object, 
employs or avails himself of the cardinal feature of Tilghman’s pro- 
cess. When he conveys superheated steam into a tank containing 
water mingled with fatty substances, he simply employs that super- 
heated steam as a means of giving high temperature to the water 
and fats of the tank. The boiler generating the steam being in 
communication with the tank containing the water and fat, an equi- 

librium of pressure and consequent temperature between the 
492 two must, by necessity, exist; if the steam in the boiler then 
be under high pressure, the liquid in the communicating 
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tank must be under the same, and the procuring and maintaining 
of high temperature is the peculiar and distinctive feature of Tilgh- 
man’s process when water and fatty substances are mingled in a 
close vessel. This high temperature to which the defendant, by his 
means, subjects the mixture of water and fats accomplishes directly, 
through the chemical agency of the water, a transformation of a 
large portion of the fatty substances into free fat acids and glycerine; 
and, therefore, so far as there are developed by defendant's process 
any free fat acids and glycerine, defendant's process is identical with 
plaintiff's. The production of a smaller or larger amount of lime 
soap through the use of lime by defendant does not at all exclude 
that principle of Tilghman’s process which is operating to so large 
an extent in the defendant's process. 

28. You have stated that you have found by analysis a certain 
quantity of free fat acid in defendant's product. Please state whether 
or not the chemical agent in producing the free fat acid in defend- 
ant’s process, as described, is water at a high temperature under 
pressure. 

The chemical agent which has produced the free fat acid in the 
product of defendant’s process is undoubtedly water at a high tem- 
perature under pressure. 

29. So far as the lime soap in the defendant’s product is concerned, 
state whether or not this lime soap is produced by the process de- 
scribed in Roret. 

The lime soap contained in defendant’s product is produced by 
the process described in Roret, and depends upon the same chemical 
reaction of simple saponification of a fat by lime under pressure. 

30. State whether or not two distinct chemical processes are ¢on- 
cerned in the formation of defendant’s product, one for the produc- 
tion of the free fat acid portion thereof, and the other for the pro- 
duction of the neutral lime soap portion thereof, and identify those 
| rrocesses. “ 

There are two distinct and independent chemical processes con- 
cerned in defendant’s process ; one consists of the production of free 
fat acids and glycerine, and the other in the production of a neutral 
lime soap. The first named, “the production of the free fat acid and 
glycerine, is Tilghman’s process.” ‘The second, the production of the 
lime soap, is the process described in Roret. 

31. So far as relates to the chemical action involved in the forma- 
tion of the free fat acids in the defendant’s process, does it make any 
difference whether defendant’s tank is heated by the introduction of 
superheated steam or by any other heating agent, such as common 
steam, or a fire placed below said tank ? 

It matters not how the heat is applid to the contents of the tank 
in defendant’s process, whether by superheated steam, ordinary 
steam, or a common fire applied, since in either case the free fat 
acids are developed through the same chemical action of water at a 
high temperature under pressure, which is Tilghman’s process. 

32. What is superheated steam, and what becomes of superheated 
steam on its introduction into defendant’s tank ? 

Superheated steam is the dry vapor of water heated by any means 
G6—S83 
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above the temperature of 212°, designed to possess a higher tempera- 
ture and pressure than ordinary steam. When transmitted into de- 
fendant’s tank, it at first condenses and loses it spressure, giving its 
heat to the contents of the iank ; as the contents rise in temperature 

the superheated steam loses less and less of its temperature 
493 and pressure; an equilibrium of temperature and_ pressure 

between the tank and tubes containing the superheated steam 
is now established, the pressure on the contents of the tank being 
caused by and dependent upon the pressure of the superheated steam. 
The superheated steam is thus but a means of establishing a ngh 
pressure and temperature in the tank. The fact of superheating the 
steam in tubes placed between the boiler and the tank does not ma- 
terially increase the pressure upon the contents of the tank, the 
pressure in the tank being dependant upon and the same as the 
pressure on the boiler. 

33. Is it or is it not a notorious fact that water cannot be heated 
in a close vessel above 212° Fahrenheit without the existence of a 
pressure on suid close vessel corresponding to the temperature of the 
water? 

It is a notorious fact that water cannot be heated in a close vessel 
above 212° Fahrenheit without the existence of a pressure on said 
vessel corresponding to the temperature of the contained water. 

34. Please state whether or not the proof of the existence of free 
fat acids in defendant’s product can be made by any simple and easy 
test; and, if so, explain in what manner. 

The existence of free fat acid in defendant’s product can be readily 
proved by the following simple tests: The free fat acids may be dis- 
solved out by means of strong alcohol, the alcohol evaporated away. 
and the fat acids left; a portion of the substance brought in contact 
with litmus blue, either in solution or as test paper, reacts strongly 
in producing a red color; the characteristic of acid; the same res- 
idue from the aleoholic solution brought in contact with dry ear- 
bonate of soda reacts by evolving the carbonic acid, and, combining 
with the soda, producing a soap, another characteristic of a fat acid ; 
or a portion of the same warmed in contact with iron filings evolves 
hydrogen gas by the decomposition of water, giving a further evi- 
denee of its acid character. 

35. What other substances beside alcohol could be used to sepa- 
rate the free fat acids of the defendant's product ? 

Benzole, ether, and chloroform. 

36. Would the application of aleohol and the other substances 
you have named extract any free fat acid from the product of the 
process described in Roret, or that described in Dunn’s patent, or 
that of the common saponification in open vessels with 12 or 14 per 
cent. of lime? 

These substances would not extract any free fat acids from the 
products of. any of the processes above referred to. 

37. Ilave you read the testimony taken on the part of the defend- 
ant in this case in Cincinnati? Tf ave, state whether the use by the 
witnesses Wayne and Grasseili of the term “acid lime soap” to de- 
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scribe defendant’s product is a proper chemical description of said 
product, and give your reasons. 

I have read the testimony taken on part of the defendant in this 
case In Cincinnati, and would state that the term “acid lime soap,” 
as applied to describe defendant’s product, is not a proper chemical 
description of said product. In accordance with the well-established 
laws of chemical combination, every base is capable of combining 
with an acid only in definite and fixed proportions, and when such 
base is combined with its acid the acid can only be liberated in the 
free state by presenting to the base a stronger acid. The fact that 
alcohol, ether, chloroform, or benzole can respectively remove from 
the product of defendant a large percentage of free fat acids con- 
clusively demonstrates that those acids so removed had not existed 

in combination with any base, but were altogether in an un- 
494 combined or free condition; further evidence of the incorrect- 

ness of the term “acid lime soap” is the fact that, assuming 
the possibility of lime combining with more than one proportion of 
the fat acids, the quantity of such acids found in the specimen 
analysed in no way corresponds with the combining quantity of lime, 
but greatly exceeds it. Viewed by any interpretation which sound 
chemical principles would admit of, there is no means of accounting 
for the free fat acids which are separated by alcohol, aether, chloro- 
form, and benzole except by regarding them in a free and uncom- 
bined condition. The assumption by Mr. Wayne in his testimony 
that because a strong mineral acid added to a soap removes the fat 
acid from the base, and permits water to combine with the fat acid, 
therefore this hydrated acid cannot be regarded as a free acid, is 
unsound in principle and practice. Were such a view of interpre- 
tation to be accepted we should expunge from the list of acids the 
Important substances known in commerce as sulphuric acid, nitric 
acid, and phosphoric acid. It is a familiar fact to chemists that the 
very existence in a separate isolated or free form of many acids de- 
pends upon their associating themselves with water in the act of 
being separated from bases. The circumstance of an acid, therefore, 
having water to replace a mineral base does not prevent them being 
universally regarded as free acids. 

38. As compared with the processes of manufacturing fat acids com- 
monly emploved prior to Tilghman’s patent, by using about 14 Ibs. 
vf lime and 36 Ibs. of sulphurie acid to the 100 pounds of fat, does 
or does not the process patented by Mr. Tilgliman show a reduction 
in the quantity of lime to be employed to zero, or a small compara- 
tive amount? 

It does. 

39. Does or does not the said process of Tilghman show a reduc- 
tion in the quantity of sulphuric acid to be employed correspond- 
ing to the reduction in the quantity of lime? 

“It does. 

40. In the said process of Tilghman is not this reduction in the 
amount of lime and sulphuric acid due to the employment of the 
chemical power of highly-heated water? 

It is. 
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41. Do you find in any of the processes mentioned or described as 
being prior in date to that of Mr. Tilghman’s any indication of the 
fact that, by the employment of the chemical power of highly-heated 
water, the whole or a portion of the lime and sulphurie acid here- 
tofore used in the manutacture of fat acid could be dispensed with? 

No; I do not. 

42. As compared with the old process ot usiug 14 pounds of lime 
and 36 pounds ol sulphuric acid to the 100 pounds of fat, does or 
does not the process of the defendant show a reduction in the quan- 
tity of the lime and sulphuric acid employed? 

It does. 

43. Is or is not thi reduction of the quantity of the lime and sul- 
phurie acid in defendant's process due to the fact that the chemical 
power of highly-heated water Is employed? 

The reduction is due to the chemical power of highly-heated 
water employed in defendant’s process, 

44. Is or is not the action of the chemical power of highly-heated 
water in defendant’s process and Tilghman’s process identically the 
same? 

It is identically the same. 

5. Is or is not the employment of this chemical power 
495 oof highly-heated water the characteristic feature of Tilgh- 
man’s process as patented ? 

It is. 

(¢ Mbjected to as legal.) 


46. From your knowledge of chemistry, who should vou say was 
the discoverer of the chemical power of water in a liquid state at a 
high temperature on fats to produce fat acids and glycerine ? 

From my knowledge of chemistry, and from reading, my convie- 
tion is that Mr. Richard A. Tilghman is the discoverer of the chem- 
ical power of water inva liquid state at a high temperature on fats 
to produce fat acids and glycerine. 

17. Do vou know of any other person who has claimed the merit 
of this discovery ? 

No; I do not. 

48. Is or is not this discovery regarded as a new and important 
fact in chemistry ? 

It is. 


Cross-examined by Mr. Fox : 


49. Please state the usual process by which stearic acid, for the 
manufacture of candles, is formed from fatty substances. State the 
practical manner in which the glyeerine and fat acids are separated 
other than by the process of Mr. Tilghman. 

The fatty substances are boiled with the milk of lime—the mate- 
rials blended as intimately as possible during the process, for a 
period sufliciently long to eflect saponification, The lime sou} thus 
produced is treated with a suflicient quantity of sulphuric acid to 
decompose it and liberate the fat acid from the lime. In the act of 
combining the fat acid and the lime during the saponification of 
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the fat, the glycerine is liberated and held dissolved in the water. 
After the saponification has been effected, and the materials with- 
drawn from the saponifying tank, and the lime soap separated from 
the watery solution of the glycerine, the addition of sulphuric acid 
is made. These details, as well as others which I will give in answer 
to the question, | desire to state, are based not upon any practical 
knowledge of candle-making, but upon what I recollect of the sub- 
ject, as contained in print, and in the answer of defendant. Payen 
(the work heretofore referred to) prescribes 14 per cent. of lime for 
the saponification, and 26.8 per cent. of sulphuric acid for decompos- 
ing the lime soap. And defendant prescribes 14 pounds of lime for 
the saponification and 36 pounds of sulphuric acid for decomposing 
the lime soap. In this way the free fat acids are isolated. 

50. Do you know, from practice or experiment, that the use of 
steam at a temperature of, say, 350° F., introduced into a steam-tight 
tank or boiler, in which the fatty substances are placed for separa- 
tion, will produce a perfect separation of the free fat acids from the 
glycerine without the use of lime or any other base? 

I have had no practical experience, and have made no experiment 
with steam at a temperature of 350°, or any other temperature in a 
tight tank or boiler upon fatty substances. 

51. Supposing Mr. Werk to use a tank, steam tight, into which he 
introduces with each 100 pounds of fatty substances from 6 to 7 
ounds of lime, with about 130 pounds [of] water, heated by the 
introduction of superheated steam, heated to a temperature of from 
340° to 350° of Fahrenheit, what is the substance produced from 
the operation? 

There must, by necessity, be formed, through two distinet chemi- 

cal processes, a lime soap and free fatty acids and free glycer- 
496 ine. The lime soap (the result of the ordinary saponifying 

process, as deseribed by Roret) and the free fat acid and gly- 
cerine, the result of the chemical power of water under the influence 
of high temperature and pressure, as described in’ Tilghman’s 
| rocess., 

52. Are the acidsand glycerine free, so as to form what manu- 
facturers call free fat acids and free glycerine, or does it not require 
the application of sulphuric acid in order to the production of free 
fat acids from the products above referred to? 

The fat acids are in part combined with lime—that much due to 
the ordinary saponification process—and in quantity equivalent to 
the quantity of lime, and in part are in a free state, they being due 
to agency of the water under high pressure and temperature. It 
only requires so much sulphuric acid as will decompose the lime 
soap, but requires no sulphuric acid for that portion of the free acids 
which have already been developed through the agenev of the water 
under high pressure and temperature. If the manufacturers were 
content to dispense with so much fat acid as is in the lime soap, 
he would still have a large product of free fat acid altogether inde- 
pendent of the use of sulphuric acid. With reference to the glyce- 
rine, the whole of it is In a free condition, since the lime, to the ex- 
tent of its equivalent quantity, by combining with a portion of fat 
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under high pressure and temperature, on the other hand, developes 
the remainder. 

53. Is the product above referred to as produced by Werk, as a 
whole, a marketable article of free fat acids ” 

No; it isa mixture of a lime soap, from which a marketable free 
fat acid may be produced by the treatment with sulphuric acid, and 
of (in large quantities) a marketable free faet acid, needing no treat- 
ment by sulphurie acid. 

D4. Is the free fat acid you say is contained in the product so sep- 
arated from the balance that it cam be used as a free fat acid without 
further reduction or separation ? 

The free fat acid is, by the very meaning of the term, altogether 
uncombired with and unembarrassed by any base, and therefore 
any treatment it may be subjected to is not for the purpose of ren- 
dering it any more free than it already is, but for improving its 
color or modifying its texture. Chemically speaking, it Is an iso- 
lated acid. 

50. Is this free fat acid, if combined with anything which gives 
ita color, suited in that state for the market as a free fat acid ? 
What is it that remains in the product to give it the color you 
refer to? 

The free fat acid, though having color, cannot be said to be com- 
bined with any coloring matter, but only mingled, since it can only 
combine with some base, and, being a free fat acid, the very term 
lmplies the total absence of auiy base, and therefore, so far as the free 
fat acid itself is concerned, it could fulfil all the wants of the market 
while it is the coloring matter merely blended with it which blem- 
ishes it. The coloring matter mingled with the free fat acid is or- 
ganic—the result of the partial decomposition of some of the con- 
stituents of the fatty substances used, and isnot a mineral base, such 
as lime, which could combine with sulphuric acid. 

o6, State whether the glycerine and fat acids can be separated by 
heat and water alone economically. Tf ave, what temperature of 
heated water is required to produce the separation ? 

Practically or experimentally | have no personal knowledge of 
the cost of the separation of the glycerine and fat acids by heat 

and water alone, but, from a careful reflection Upon the 
497 methods already in use, in which it is proposed to be aecom- 

plished by water ata high temperature, Lami convinced that 
the latter may be economically conducted. Alliny knowledge of the 
effect of water alone at a high fem perature is derived from a pe- 
rusal of Mr. Tilghmian’s specifications and of the testimony of the 
Witnesses In this case. As the effect of highly heated water was in 
itself a discovery In chemistry, experiment alone could determine 
the range or limits of temperature between which this aetion takes 
place, and not having myself performed such test experiments, my 
knowledge is thus derived from the sourees above named. 

O7. State the fem perature of heated water required to separate the 
fat acids from the glycerine where lime, in the ordinary quantity of 


acids, liberates some glycerine, and the chemical power of water, 
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14 pounds to one hundred of fat, is used in the steam-tight tank with 
the water and fatty substance. 

The temperature 1 ranges from the ordinary boiling (212°) point, 
up to any heat short of that at which a destruction of the organic 
matter takes place; und no specific temperature can be mentioned 
as necessary to accomplish the separation. 

58. How can the water, in a highly-heated state, act chemically 
upon the fatty substance and seperate thesame? Is it by a decompo- 
sition of the water; if not, in what way does it act on the fatty mat- 
ter? 

Chemists are agreed in the conviction that when fatty substances 
are resolved into fat acids and glycerine that the water Is not decom- 
posed, but that the anhydrous fat acid and an organic base had ex- 
isted in combination, constituting the fatty bodies, and when the 
acid and base are separated each takes to itself a portion of water, 
the one becomes the ordinary so-called fat acid, and the other glycer- 
Ine. 

In the process deseribed in the Encyclopedia of Roret, page 
114, in which saponification is produced as therein described, would 
the degree of heat then used, say 276°, produce a decomposition of 
the fatty substances by water alone, independent of the milk of lime 
said to be used ” 

Were no milk of lime used in the process above alluded to, and 
water alone, at the temperature of 276°, a transformation into free 
fat acids and glycerine would take place; but, since a full equiva- 
lent of lime was used in that process, the saponification was accom- 
plished through its instrumentality, being expedited by the high 
tem pel rature employed. 

60. Would the heat described in Dunn’s patent, 310° Fahrenheit, 
be suflicient to produce decomposition of the fatty bodies into free 
fat acid and glycerine without the introduction of any chemical sub- 
stance other than the water and fat? 

Such heat would be sufficient. 

If water heated to 510° Fahrenheit, united with a proper 
quantity of fatty substances, be placed in a steam-tight tank or 
boiler, would all the fatty substances contained in the boiler or tank 
be decomposed into free fat acids and glycerine, supposing the whole 
mass to be equally heated to the same degree ? 

It would. The only difference between the action of that tem- 
perature and a higher one would be the time occupied in the trans- 
formation. The higher the temperature the quicker the process. 

In the process described in Roret (in Milly & Motard’s patent) 
and in the Dunn patient, would the presence of the lime or other 
base used to decompose the fat prevent the action of highly-heated 
water from decomposing the fatty bodies in the boiler or tank de- 
scribed in this patent? 

Inasmuch as the quantity of lime in the one (Milly & Motard) 

and the soda in the other (the Dunn patent) are in full pro- 
498 portion to combine with the whole of the fat acids in the 

fatty substances, and, inasmuch as they do so combine with 
those fat acids, their presence does prevent the decomposition of 
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the fatty substances by the highly-heated water, because there are 
no fatty substances left to be decomposed, the lime in the one case 
and the soda in the other having already accomplished the result. 

63. Tlow can vou tell, as a matter of science, whether the heated 
water, or the chemica! substance used asa base, would first act upon 
and decompose the fatty substances? 

Firstly, because a cold alkaline solution wil saponifv a fat, show- 
ing the superior athnity of alkalies for fatty acids ; cold water is not 
known to produce such an etfeet. Secondly, if the lime did not de- 
compose the kitty substance and take to itself the fat acid in prefer- 
enee to the water resolving the fatty body inte free fat acid and 
ylveertne, We should tind the water containing the free fat acid 
blended throughout it, and the free fat acid net combined with the 
lime, Whale in fact allot the hut acid is found combined with the 
lime, ated none of it In a free state mingled with the water. 

4. Do vou understund that, in the process of Mr. Tilghman, the 
glycerine is perfectly free and separated from the water, so as to be 
athered by itself, or is it mixed up with the water ? 

L understand that the glycerine is entirely separated from the fat 
acids of the fatty body, and that since the fat acids do not dissolve 
in water they either float on its surface or are mechanically blended 
with or suspended in it, and that the glycerine being soluble by is 
dissolved in in the water, and can be collected by removing the 
water by evaporation. 

65. Can these fatty bodies be decomposed by highly-heated water 
by way of distillation ; ifso, what degree of heat is required to pro- 
duce the separation ? 

There is nosuch thing, properly speaking, as distillation by highly- 
heated water. Water itself, as water, does not pass over in the dis- 
tilling process, but it is the vapor of water or steam which passes 
over and is afterwards condensed into liquid water. I know of no 
such process by which fatty bodies can be decomposed by highly- 
heated water in the way of distillation. 


“ 
Pa) 


R. E. ROGERS. 
Adjourned till Monday, July 30, 1860 


Monpay, July 30, —. 
Present: Mr Harding, Mr. Fox. 


Uxrrep Srares, } 

Kastern District of Pe nnsylrania, i 
Be it remembered that on the thirtieth day of July, A. D. 1s60 
porsonally Appeared utomay othtcee, U.S. courts. No. 104 South Fifth 
street, in the city of Philadelphia, before me, Charles F. Heazlitt, a 
commissioner appotnted by the circuit court of the United States in 
and for the eastern district of Pennsylvania, in the third cireuit, 
under the laws of the United States, to take affidavits and acknowl- 
edgments of bail, &e., Frederick A. Genth, to testify, and the truth to 
say, on the part and behalf of the plaintiff in a certain suit or mat- 
ter of controversy now depending and undetermined in the circuit 
court of the United States in and for the southern district of Ohio, 


-at: 
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wherein Richard A. Tilghman is the plaintit? and Michael Werk is 
the defendant, and the said witness, being of lawful age and having 
been by me first cautioned and sworn to testify to the truth, 
i) othe whole truth, and nothing but the truth, in the matter of 
controversy aforesaid, did thereupon depose, testify, and say 
as follows, viz: 

1, What is vour name, residence, age, and occupation, and how 
long have veu followed the same? 

My name is Frederic Augusta Genth ; [ reside in the city of Phila- 
delphia: aged 40 vears; am a chemist, and have been engaged in 
chemistry since TS3o. 

2 If vou have tilled any post in public institutions please name 
them, 

I have been assistant in the chemical laboratory of the University 
of Mavbourg, in the state of Hesse Castle, for three vears, and pro- 
fessor In the university for two vears, 

3. Have you been practising as an analytical chemist in the city 
of Philadelphia; if so, how long ? 

I have been practising as an analytical and consulting chemist, in 
the city of Philadelphia, for nearly eleven (11) years. 

t. Are vou acquainted with the various processes used in the arts 
for the manufacture of fat acid and glycerine ? 

Yes, sir. 

5. Have you read and do you understand the patent granted the 
plaintiff in this case, dated October 4, 1554” 

[ have read it and fully understand it. 

6. Have you read and do you understand the answer of the de- 
fendant in this suit as contained in the certified copy now shown 
you ? 

I have read the answer and do understand it. 

7. Have you read and do you understand the patent of the de- 
fendant, dated October 5, 1858, and referred to in that answer? 

| have read it and do understand it. 

S. State whether the process of defendant, as set forth in this 
answer, is substantially the same or different in principle and opera- 
tion for that described and claimed in said plaintit?’s patent, 

There are in reality two processes and principles invelved in Mr. 
Werk’s operations, one of which is identical in every respect with 
that of the plaintu? 

% Did you analyse an alleged specimen of defendant's process ; 
if ave, from whom, and when did you receive it, and give your re- 
sults? 

[ have analysed an alleged specimen obtained from defendant's 
process. I received it on the tenth of July from Mr. B.C. Tilghman. 
The result of the analysis is as follows, viz: 


22. per cent. of water. 
“e 


33.87 free or uncombined fatty acids. 
40.54 - neutral lime soap. 

2.30 . glycerine. 

0.50 . impurities. 
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10. Have you read and do you understand the passage In A. 
Payen’s Chemistry (page 766), referred to in defendant’s answer ? 

I have read, and do understand, the passage in A, Payen’s Chem 
istry, page 765, referred to in defendant's answer. 

11. State whether the process described in Payen’s Chemistry ts 
substantially the same as that deseribed in plaintiff's patent ; and 
point out in detail wherein said processes resemble or differ from | 
each other in principle and operation. 

The processes mentioned in Payen’s Chemistry differ altogether 
from that described in Mr. Tilghman’s patent; in fact, show no re- ) 
semblance to it at all. Mr. Tilghman decomposes the fatty sub- 

stunces with hot water under pressure, in which no distillation ; 
500 whatever takes place, into glycerine and fatty acids. Messrs. 

Dupuy, Bussy, and Le Canu have shown that fatty substances | 
can be decomposed by high temperature im several products, espe- 
cially into fat acids, which pass off by distillation. No mention is 
made what becomes of the glycerine by that process. Messrs. 
Thomas & Laurent have made use of superheated steam in dif- 
ferent operations in the arts. Monsieur Dubrunfaut showed that ; 
the fatty substances can be decomposed into fatty acids by a cur- 
rent of steam ata high temperature. M. Fremy has published his 
researches on the so-called sulphuric-acid saponification, and M. 
Masse and Tribouillet have made use of the labors of other people 
and introduced them for manufacturing purposes. 

12. Ilow do the processes mentioned in Paven agree or differ 
from Tilghman’s so fur as concerns the use of pressure ? : 

Neither of the processes mentioned in Payen uses pressure, whilst 
it is essential in the Tilghman process to use it. | 

15. Please state why pressure is essential in Tilghman’s process. ; 

Pressure Is essential in Tilghman’s process for the purpose of | 
raising the temperature of the water to such a degree that it is able 
readily to decompose the fatty matters into fatty acids and glyce- 
rine. 

14. How do the processes in Payen agree or differ from that of 
Tilghman so far as relates to the use of close vessels ? 

In the processes mentioned in Payen vessels must be used in 
which the substances can be distilled ; in other words, open vessels. 
Iu Mr. Tilghman’s process any kind of vessel can be used by which 
water can be made to act upon fatty substances at a high tempera- ) 
ture under pressure, ) 

15. Isor is not the difference between these processes as to the use 
of close or Open vessels an essential difference necessarily resulting | 
from the nature of the operations themselves ? 

Certainly it ts. 

16. Have you read and do you understand the extract from Reg- 
nault’s Chemistry contained in Prof. Booth’s answer to the 14th in- 
terrogatory of his examination in this case, and do you confirm the 
accuracy of the translation of the said passage there given ? 

| have read it and understand it, and confirm the accuracy of the 
translation. 

17. State whether the process set forth in said work is substan- 
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ally the same as that described in plaintiff’s patent, and point out 
in detail wherein they resemble or differ from each other in prin- 
ciple and operation. 

The process mentioned by Regnault is neither the same in prin- 
ciple nor operation as Mr. Tilghman’s process. The marten of 
Regnault’s process is a decomposition of the fatty substances at a 
high temperature into fatty acids, which are carried over into a re- 
ceiver by a current of steam, and the destruction of the glycerine, 
whilst Mr. Tilghman’s process is a decomposition of the fatty sub- 
stances by water at a high temperature a pressure into fatty acids 
and glycerine, which latter remains dissolved in the water. 

IS. Have you seen in any published work a description of a pro- 
cess for the manufacture of lime soap in close vessels under press- 
ure’ If aye, name the work and describe the process. 

I have read a process of Monsieurs Milly and Motard, deseribed 
in the Enevelopedia Roret, published at Paris in 1849, page 114, 
in which process the fats are saponified in a close vessel under a 

pressure of about 350 Ibs. to the inch, or of a temperature of 
ED | 277° F., with a full dose of lime into a neutral lime soap, 

which is proved from the fact mentioned in the same book that 
the whole mass became gradually so consistent that it could not be 
stirred any more, and had to be dug out. 

1). Please state how the process of Milly and Motard, which you 
have referred to, resembles or differs from that of the plaintiff? 

It resembles that of the plaintiff that they both use pressure in 
their operations; it differs from itt in forming only a neutral lime 
soap as a product, whilst the plaintiff decomposes the fatty substances 
into fatty acid and glycerine. 

20. What is the nature of the chemical product formed in the pro- 
process described in Roret? 

The process described in Roret forms a neutral lime soap, a sub- 
stance which contains, if no free lime be mixed with it, from 9 to 10 

ver cent. of lime, in intimate combination with the fatty acids, which 
atter cannot be extracted from it by solvents, like either, alcohol, 
&e., but only obtained by the decomposition of the said lime soap 
with a more powerful acid, such as sulphuric acid, hydrochloric acid, 
and so forth. 

21. In the process in Roret is there any free fat acid produced? 

No, sir. 

22. Is there anything in the description of the said process that 
would lead any one to suppose that free fat acid was produced or was 
intended to be produced? 

No, sir. On the contrary, it distinctly mentions, when speaking 
of the quantity of lime which is to be added, “in sufficient quantity 
for the saponification of the fatty bodies,” which means that not a 
less quantity of lime should be added than that sufficient to form a 
neutral lime soap. 

23. What would be the quantity of lime, per hundred pounds 
of fat, requisite in practice to carry out the process described in 
Roret? 
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Where the process mentioned in Roret has been used generally 
from 14 to 15 pounds of lime for 100 pounds of fat. 

24. Have you seen in any published work a description of a process 
for the manufacture of common soup in close vessels under pressure? 
If ave, Dawe the work anil deseribe the process, 

Yes, sir; T have. A process is described in a work called Reper- 
tory of Patent Inventions, new series, vol. XT, 1839, published in 
London, by J. Ss. Llodson, anid Is known under the hile of Arthur 
Dunn’s patent, page 205 of said book. The process is essentially the 
same as the Milly and Motard process with the difference only that 
Dunn uses soda as a saponifier, hence produces a soda soap, whilst 
Milly and Motard produced a lime soap. 

25. In Dunn’s process, as described, is there anything to lead any 
one to suppose that free fat acid was produced or was intended to be 
produced? 

No, sir. The Dunn’s patent was taken out for making soap only. 
Ile uses the usual proportions of soda; that is, a sufficient quantity 
at least to make a neutral soda soap, and it Is not to be presumed he 
had any intentions for making fatty acids, nor could he make them 
under said circumstances. 

26. From the knowledge obtained by you of the defendant’s pro- 
cess from the answer filed and hus patent referred to therein, and 
your analyses of the alleged product of the defendant’s process, 
please state minutely and in detail wherein the defendant's process 
emibodies the features or principle of operation of plaimtitl’s patent 

The defendant uses in his process an apparatus capable of 
502 sustaining a considerable amount of pressure, into which he 
places for one hundred pounds of fat about 150 pounds of 
water and from 6 to 7 per cent. of lime. He afterwards heats up 
the apparatus by means of steam, or rather superheated steam, and 
by the pressure produced by his close vessel he gradually decom- 
poses the fatty substances into neutral lime soap and free fatty acids, 
the glycerine going into solution. We find, therefore, that the free 
fatty acids and glycerine resulting from the decomposition of the 
fatty bodies are obtained by the action of hot water under pressure, 
exactly as it is patented by Mr. Tilghman. 

27. So taras the lime soap in the defendant’s product is concerned, 
state whether or not this lime soap is produced by the process de- 
scribed in Roret. 

Yes, sir. It is the same process practically and theoretically. 

2S. State whether or not two distinet chemical processes are col- 
cerned in the formation of the defendant's product, one for the pro- 
duction of the free fat acids portion thereof, and the other for the 
production of the neutral lime suap portion thereof; and, if aye, 
identify these PrOCeSSes, 

As already stated in answer to a previous question, two distinct 
processes are used in the defendant's process, namely, one for the pro- 
duction of free fatty acids, the other for the production of a neutral 
lime soup, the latter being made on the sate principle as stated in 
Roret, to wit: A quantity of lime is used for saponification with water 

under pressure; the quantity of lime, however, being insuflicient to 
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form with the whole amount of fatty acids a neutral lime soap only 
takes up as much of the fatty acids as is requisite for that purpose, 
the glycerine in part being liberated at the same time; the balance 
of the fatty matters not acted upon by the lime are decomposed by 
the hot water, under pressure, Into fatty acids and glycerine, the 
same as In Mr. Tilghman’s patent. 

20. So far as relates to the chemical action involved in the forma- 
tion of the free fat acids in the defendant’s process, does it make any 
difference whether defendant’s tank is heated by the introduction of 
superheated steam, or any other heating agent, such as common 
steam or a tire placed below said tank ? 

It does not maké any difference whatever in defendant's process 
whether he uses steam or superheated steam, or a fire placed under 
his tank. 

30. In defendant’s process, as described in his answer and patent, 
“an the superheated steam used continue to exist in the state of 
superheated steam after it has passed into his tank containing the 
quantity of water and other materials mentioned ? 

No, sir. As soon as the superheated steam enters his tank the 
heat of the superheated steam is given up to the water and other 
material contained in his tank until an equilibrium ip temperature 
between his steam-boiler and his tank is established. 

$1. Is it or is it net a notorious fact that water cannot be heated 
in a close vessel above 212° Fahrenheit without the existence of a 
pressure In said close vessel corresponding to the temperature of the 
water? 

Certainly; it is a notorious fact. 

$2. Please state whether or not the proof of the existence of frees 
fut acids in defendant’s product can be made by any simple and easy 
test. And, if so, explain in what manner. 

It can be proved very easily that the defendant's product contains 
about one-half of the fatty acids in the free or uncombined state by 

extracting the same with solvents, such as ather, alcohol, and 
503 various hydrocarbons, which would not have a decomposing 

influence if it was in combination with the lime present. 
The fat acids thus extracted were obtained in the pure state by spon- 
taneous evaporation of the ather or alcohol employed, and gave, 
with tests, a reaction of no other substance but fatty acids. They 
show a distinct reddening of limus paper and combined with alka- 
lies forming neutral soaps. 

33. Have you read the testimony taken on the part of defendant 
in this case in Cincinnati? If aye, state whether the use by the 
witnesses, Wayne and Graselli, of the term “ acid lime soap” to de- 
scribe the defendant’s product is a proper chemical description of 
suid product, and give your reasons. 

The term acid lime soap which has been mentioned in the testi- 
mony of Messrs. Wayne and Grasselli, which IT have read, is an im- 

proper term. First. Because we can extract, as shown in the above ex- 
periments, the free fatty acid contained in Mr. Werk’s product by sol- 
vents like ather, chloroform, &ec. It can, therefore, not be in inti- 
mate chemical combination with the neutral lime soap. Secondly. 
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We do not know in chemistry a compound called “ acid lime soap,” 


and the statement of Mr. Wayne, therefore, is nothing else than an 
assertion without proof. The same is the case when he calls stearic 
acid a tribaric one, and thus intending to prove, by substitution of a 
portion of water in the place of lime, that such a substance as an 
“acid lime soap might exist, 

od. As compared with the processes of manufacturing fat acids 
commonly employed prior to Mr. Tilglmian’s pritort, by using ubout 
fourteen pounds of lime and 36 pounds of sulphuric acid with 100 
pounds of fat, does or does not the process patented 1 Mr. Tileh- 
man show a reduction in the quantity of the lime employed to zero 
or a stmall comparative amount ? 

Yes, sir. 

30. Does or does not the said process of Tilghman show a redue- 
tion in the quantity af sulphurie acid to be cmploved correspond. 
Ing to the reduction in the quantity of lime? 

It does. 

3G. Tn the said process of Tilghman isor is not the reduction im 
the amountof lime and sulphuric acid due to the emploviment of 
the chemical power of highly-heated water? 

Yes, sir; itis, 

37. Do vou find In any of the processes mentioned or deseribed 
as being prior in date to that of Mr. Pilghman any declaration of 
the fact that by the employment of the chemical power of highly- 
heated water the whole ora portion of the lime and salphurie acid 
heretofore used tn the manufacture of fat acids could) be dispensed 
with? 

I do not. 

os. As compared with the old processes of using 14 pounds of 
lime and 56 pounds of sulphuric acid to the LOO pounds of fat, does 
or does not the process of the defendant show a reduction of the 
quantity of the lime and sulphuric acid employed ? 

Certainly ; the defendant using about half the quantity of lime 
which manufacturers were in the habit of using prior to Mr. Tilgh- 
man’s patent, he, as a matter of course, savesone-half of the amount 
of sulphuric acid formerly necessary for the separation of the lime. 

oo. sor is not this reduction of the quantity of lime and sul- 
phuric acid in defendant's process due to the fact that the chemical 
power of highly-heated water is employed to decompose the fat ? 

Certainly it ts. 

10. Is or is not the action of chemical power of highly- 
OU heated water in defendant's process and Mr. Tilglhman’s pro- 
cess identically the same ? 

Yes, sir: they are identical. 

41. Is or is not the employment of this chemical power of highly- 
heated water the characteristic feature of Mr. Tilghman’s process as 
patented ? 

Certainly ; it is the main feature of the whole process. 

12. From your knowledge of chemistry who should you say was 
the discoverer of the chemical power of water in a liquid state at a 
high temperature on fats to produce acids and glycerine ? 
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(Mr. Fox objects as illegal.) 


rom my knowledge of chemistry Mr. R. A. Tilghman is consid- 
ered the discoverer of the decomposing action of highly-heated water 
upon fats by which they are converted into fatty acids and glycer- 
ine, 

45. Is or is-not this discovery regarded as a new and important 
fact in chemistry ? 

Yes; it is. 

Adjourned until to-morrow at 1034. 

Turspay, 31st July, 1860, 
Present: Mr. Handing and Mr. Fox. 
The examination proceeds. 


Cross-examined by Mr. Fox, for defendant : 


1. Have not close steam-tight tanks been known to be used for 
melting fatty substances, both with and without the use of water? 

| suppose they have been in use for melting fatty substances, 

1. Have vou, by any experiment in vour laboratory, ever pro- 
duced a separation of fatty substances into glycerine and free fat 
acids by the use of highly-heated water alone; if, ave, when and 
what degree of heat did it require to produce the result ? 

My laboratory is more of an analytical laboratory than one in 
Which experiments can be made on a large seale like those referred 
to by Mr. Fox. | therefore have not. 

1G. Have you ever been requested by Mr. Tilghman to make such 
an experiment; have you not analysed a specimen of the soap made 
by Mr. Werk at the request of Mr. Tilghman; how long have you 
been engaged, if at all, in experimenting for Mr. Tilghman ? 

[ have not been requested by Mr. Tilghman to make such an ex- 
periment. IT have not analysed a soap at the request of Mr. Tilgh- 
nan, but a substance consisting of a soap and free fatty acids. I have 
made experiments with that soapy substance from the tenth instant 
to the twenty-seventh. 

47. Do you understand that a lime soap produced in the way the 
defendant produces it, by superheated steam and lime, contains no 
fat acid? 

The defendant does not produce by his process a lime soap at all, 
but a mixture of a lime soap and free fatty acids. 

48. Are they in combination or separate ? 

If I speak of free fatty acids I mean fatty acids that are not in 
combination, but separate. 

49. Are you acquainted with the work called the Chemical Gazette, 
published in London ? 


(The plaintiff objects.) 


Have you read No. 318, for January, 1856? Is there not in that 
number an article on the saponification of neutral fatty bodies by 
soaps, by M. J. Pelouse, in which it is stated that one of the 

505 oldest manufacturers of mould candles communicated to the 
jury of universal exposition an important modification of the 
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process of saponification of fatty bodies? Is it not there stated that 
the proportion of lime necessary for saponification, which he had 
long reduced from 15 to 8 or 9 per cent. of the fatty matter, might 
be further diminished by half and reduced to only 4 per cent., 
merely by exposing the mixture of lime, water, and fatty matters 
toa high temperature? Do you consider this last work as describ- 
ing different modes of producing free fat acids and glycerine by the 
use of highly-heated water, and-also by steam, with a very small 
share of lime? 

[ am acquainted with the Chemical Gazette, published in London, 
in No. 318 of which (for January, 1856) M. J. Pelouse speaks of a 
saponification of neutral fatty bodies by soaps. I do consider his 
paper as describing the decomposition of fats by highly-heated 
water, solely under pressure, into fat acids and glycerine, as patented 
almost two vears previous by Mr. Tilghman. 

50. Independently of what the witnesses have testified in this 
ease, do you know anything practically about the making of free 
fat acids and glycerine from fatty substances by the use of highly- 
heated water alone? Have you seen the process in operation ; and, 
if so, When and where? 

I know the process from consulting the works on chemistry, but 
[ have not practically worked with said process, and T have not seen 
the process in operation, 

51. What do you call high temperature of water when applied to 
the separation of fatty substances into free fat acids and glycerine t 
Hlow high a heat do vou consider necessary to produce the separa- 
tion where no lime or other bese is used ? 

| believe that any degree of heat which requires pressure for ob- 
taining will be able to make water act upon fatty substances, decom- 
posing them into fatty acids and glycerine, if vou only allow them 
to act long enough. [ therefore consider the high temperature of 
water, any which can be obtained only under pressure, any degree 
above 212° Fa-renheit. 

52. Tlow long do you suppose it would take to produce a.com- 
plete separation ata heat of 300° F., and how long at a heat. of 
G50° FL? 

That can be found out very easily by experiment. I have not 
made such experiment. 

oo. Cannot vou determine the temperature necessary to separate 
the free fat acids and glyeerine by heated water alone by reading 
the patent and specifications of Mr. Tilghman ? 

It is Impossible to determine the exact temperature for the decom- 
position of fatty bodies by referring to Mr. Tilghman’s patent, be- 
cause, as he states in the same, different fatty bodies require different 
temperatures for their decomposition. He recommends, therefore, 
to start the apparatus at a low heat, gradually increasing the tem- 
perature until it gives the best results for the intended decom posi- 
tion. Ile recommends the melting point of lead only as a convenl- 
ent temperature for the decomposition of fat, stating, however, that a 
higher temperature may be used without danger. 

D4. Is there such a difference in the composition of fatty sub- 
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stances usually employed in the United States to produce stearic 
acidas to vary the necessary temperature required more than a few 
degrees ? 

So it appears. The differences in the composition of fatty sub- 
stances usually emploved in the United States is merely a difference 
in the percentage of margaric, stearic, and oleic acids, with glycer- 

ine. [ might call it a difference in degrees. It requires, 
906 therefore, different degrees of temperature to give the best 

result for each of these substances employed. By this ] mean 
to say that the same temperature might be employed for either, and 
au variation in the degree of heat will not alter, but only facilitate, 
the operation, 

Please name the different fatty substances usually used by 
manufactures of stearic candles in the United States. 

The different fatty substances from animals, such as suet, lard, 
cotton-seed oil, ete. 

6. You think Mr. Tilghman the discoverer of the fact that 
highly-heated water will produce a separation of free fat acids and 
glycerine? Are you sure it will do so in the manufacture in as 
rapid acuanner as in the old process? How long will it take, in 
your opinion, by the use of heated water alone, to produce the sepa- 
ration ? 

Mr. Tilghman is the acknowledged discoverer of the fact that 
highly-heated water produces the separation of glycerine and free 
fatty acids from fatty substances. The testimony given in Cincin- 
nati proves that it produces the substances in a far shorter time than 
can be done by the old process, and this appears to me also, by care-, 
-_ examining his patent, a result which is by no means surprising. 

Do you mean to say that, notwithst: anding what is said in 
Pave a's, Regnault’s, Roret, and the Repertory and other works you 
have read, you would not, as a chemist, be able to understand that 
by the use of highly-heated water alone fatty substances could be 
separated into free fat acids and glycerine? 

In neither of these works the least shadow of an idea is given 
with reference to the action of highly-heated water on fatty sub- 
stances, and I find that the first clear expression of this fact was 
stated by Mr. R.A. Tilghman. I therefore could not, by consulting 
the works above referred to, conceive the idea that fatty substances 
were decomposed in that manner. 

fr. A. GENTH. 


Unxirep Svrates, Eastern District of Pennsylvania, set: 


Be it remembered that on the twenty-sixth day of July, A. D. 
1 S60, person ally ‘up? ypeared at my office, United States courts, No. 104 
South Fifth street, in the city of Philadelphia, before me, Charles F. 
Heazlitt, a commissioner appointed by the circuit court of the United 
States in and for the eastern district of Pennsylvania, in the third 
cireait, under the laws of the United States, to take affidavits and 
acknowledgments of bail, &c., Benjamin C. Tilghman, to testify, and 
the truth to say, on the part and behalf of the: plaintiff, in a certain 
suit or matter of controv ersy now depending and undetermined in 
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the cireuit court of the United States in and for the southern district 
of Ohio, wherein Richard A. Tilghman is the plaintiff and Michael 
Werk is the defendant; and the said witness, being of lawful age, 
and having been by ine first cautioned and sworn to testify the 
truth, the whole truth, and nothing but the truth in the matter of 
controversy aforesaid, thereupon the examination of said witness 
was continued until the 51st day of July, 1860, at 11 o'clock a. m.; 
on which said Sist day of July, A. D. 1880—present, Mr. Hard- 
ing and Mr. Fox—the examination of said witness is proceeded with, 
and he did thereupon depose, testify, and say, as follows : 


My name is Benjamin ©. Tilghman; reside in the city of Phila- 
delphia; aged 38 years, andam an experimental chemist. [am the 
brother of the plaintiff, and am interested in the event of this suit. 

I was in Cincinnati in the beginning of the year 1860, for 
507 the purpose of attending to the interests of the plaintiff in 

connection with his patent and with this suit. As agent for 
plaintiff! [ requested the defendant to furnish me with a sample of 
his product, stating that it was for the purpose of having an analy- 
sis made by chemical experts. [ received from defendant, in the 
presence of his counsel, Mr. Fox, a small bottle, closely corked, con- 
taining about six ounces of an alleged sample of defendant's pro- 
duct, and labelled as such. [ retained this bottle in my possession, 
and about the middle of June, 1860, 1 delivered it, in the same con- 
dition in which [ had received it, to Professor Booth, in Philadel- 
phia, for the purpose of analysis. Shortly after I] received this 
sample I asked the defendant to give me another sample, rather 
larger in quantity, for the same purpose. He agreed to give it, and 
[ received, at his office in Main street, Cincinnati, a closely-corked 
bottle containing about one pound of an alleged sample of his pro- 
duct. 

This bottle I retained in my possession till T was about to leave 
Cincinnati in the month of April, 1860. T then put this bottle into 
a wooden box and nailed it up, and directed it to my address in 
Philadelphia. [afterwards received this box in) Philadelphia 
through a forwarding company, and found the bottle in the same 
condition as when Thad put it into the box. T retained this bottle 
In my possession, and in the month of July, 1860, T gave a portion 
of its contents to Professor Robert E. Rogers, in order to compare 
the results of its analysis with those of another analysis he had made. 
| afterwards gave another portion of the contents of this bottle to 
Dr. Frederick A. Genth to be analysed. From a chemical exami- 
nation made by me of the contents of the two bottles above referred 
to Lami satistied that the contents of the latter bottle, when I de- 
livered portions of them to Professor Rogers and Dr. Crenth, were 
substantially the same substance as that contained in the smaller 
bottle just mentioned. 

P still retain in my possession the larger bottle. with the rest of its 
contents. 

Cross-examination declined. 


» (. TILGHMAN., 
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Translation from Regneult (Section 1594, vol. 4, p. 386.) 


“The chemical operations by which natural fatty matters are 
transformed into glycerine and fat acids have the general name of 
saponification. They are of different kinds. Saponification of fat 
may be effected, in fact, either by alkali or by strong acids, or even 
bv the action of heat alone. If the fats are heated to a temperature 
of 572° Fahrenheit in an apparatus, through which a current of steam 
Is passed at a lower pressure than that of the atmosphere, the glycer- 
ine Is destroyed and converted into several products soluble in 
water, and the fat acids, becoming free, distil without change; thus 
saponification by heat alone has been attained.” 


Translation from Payen (p. 766.) 


* The remarkable labors of several learned men and manufacturers 
have given birth to this new braneh of industry. After the diseov- 
erties of M. Chevreul on the constitution of the fatty bodies MM. Du- 
puy, Bussy,and Lecannu proved, in 1840, that these bodies can be de- 
compossd, under the influence of temperature, into several products, 
and especially transformed into fact acids, which pass over by the 

distillation. MM. Thomas and Laurent applied super-heated 
90S steam to various manufacturing operations. In 1841 M. Du- 

brunfaut conceived the idea of obtaining the fat acids on a 
mantifacturing scale by decomposing the fats by a current of steam 
ata high temperature. A few vears since M. Fremy published the 
results of precise researches on the sulphuric saponification. Finally 
MM. Mass and Tribuillet, taking advantage of these observations, 
laid the foundation of the remarkable manufacture we are about 
to describe by the aid of new processes and ingenious apparatus.” 


Translation of a Passage in Roret’s Eneyclopedie( pages 115, 114,and 115). 


Another useful observation is presented, viz., that the saponifica- 
tion of fats by lime can searcely be executed rapidly and completely, 
except under il pressure greater than thicat of the atmosphere. It was 
believed for a long Utne that saponification by lime could only be 
effected in closed boilers, and, although it has been since ascertained 
that increased pressure and consequently Increased temperature ure 
not indispensable for this saponification, it is quite possible that in 
returning to the former opinion we may effect an important dim- 
inution in the proportion of lime required for a given weight of 
fat. 

This idea, however, is not novel; for it was announced in the pat- 
ent of Gay-Lussac & Chevreul (reported above), and has been repeat- 
edly taken up by manufacturers, and we do not know why it has 
been abandoned. We will quote, for example, the process of sapon- 
ifving fats patented to Milly and Motard in 1854, and deseribed in 
vol. LIL, page 505, of the “ Brevets d’Invention,” from which the 
following is extracted: , 

“The boiler employed by the inventors is of a cylindrical form, 
its upper part terminating in a man-hole, hermetrically closed by a 
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bolted cover. This cover has in its centre a stuffing-box, through 
Which passes a stirring-rod, with a cross-piece of wood on its lower 
end. Another hole in the cover is for a tube, which plunges some 
six Inches into the boiler, and which is to contain a thermometer. 
“The boiler is heated by a furnace of usual construction. 
“Water is first run into the boiler equal to about twice the weight 
of fat to be saponified; the fat is then introduced, and when it ts 
melted milk or lime, sufficient for the saponification of the fat, is 
run over the liquid mass. The boiler is then closed and the liquid 
stirred at short intervals by raising and lowering the stirring-rod or 
plunger. ‘This operation is continued until the thermometer marks 
277° Fahr. (10 centigrade). As the whole mass becomes stiff after 
a certain time agitation is no longer practicable; the operation is 
left to itself and ceases with the diminution of the temperature. 
When the thermometer only shows 212° Fahr. the boiler is opened 
and emiptied ly the man-hole as soon as it is sutliciently cooled” 
JAS. CL BOOTTH. 


In the Cireuit Court of the United States for the Southern District 
of Obie. 


Ricnanp A. PinguMasn. ves. Mictnarn WerkK. 


Depositions of witnesses produced, sworn or aflirmed, and examined 
on behalf of the plaimtul in the above CUSse, before Charles I. Hleaz- 
litt, UL S. commissioner, at Philadelphia, pursuant to notice hereto 
annexed. 


509 August 27th, 1860.—Present: Mr. Harding. Adjourned 
till to-morrow at 10 a.m. 


August 25th, 1S60.—Present: Mr. Harding. Adjourned till to- 
morrow at 10 a.m. 


August 29th, 1S60.—Present: Mr. Harding. Adjourned till to- 
morrow at LO a.m. 


August 30, 1860.—Present: Mr. Harding. Adjourned till to-mor- 
row at LO a.m. 


August 351, 1860.—Present: Mr. Harding. Adjourned till to-mor- 
row at 10 a.m. 


September 1, 1860.—Present: Mr. Harding. Adjourned till Mon- 
day next at 10 a.m. 


UNITED STATES, ) 


e ; ° n e set > 
least ri District ol /* nusylranid, j 


ke it remembered that on the third day of September, auhne 
Domint TS60, personally appeared at my oftice, U.S. courts, No. 104 
South Fifth streetgin the city of Philadelphia, before me, Charles F. 
Heazlitt, a commissioner appointed by the cireuit court of the 
United States in and for the eastern district of Pennsylvania, in the 
third circuit, under the laws of the United States, to take afltidavits 


J 
e 
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and acknowledgments of bail, &c., William M. Tilghman, to testify 
und the truth to say on the part and behalf of the plaintiff in a cer- 
tain suit or matter of controversy now depending and undetermined 
in the circuit court of the United States in and for the southern 
district of Ohio, wherein Richard A. Tilghman — the plaintiff, and 
Michael Werk is the defendant; and the said witness, being of law- 
ful age, and having been by me first cautioned and sworn to testify 
to the truth, the whole truth, and nothing but the truth in the 
matter of controversy aforesaid, did thereupon depose, testify, and 
sav, as follows, viz: 


1. What is your name, age, residence, and profession ? 
William Mo Tiighman; aged 44 vears; reside in the city of Phila- 
delphia, and by profession attorney-at-law. 


2. Can vou state at what time the plaintifl lett the United States 
on his last visit to Europe, and when he returned therefrom to the 
United States” 

lean. Tama brother of the plaintiff, and have had occasion to 
bear in mind the dates referred to. Ile left Philadelphia lor Kng- 
land in the month of December, LSos, und returned mn Septem ber, 
IS5S. | corresponded with him during the whole period of his 
absence. 


W. M. TILGHIMAN. 


UNITED STATES, | as 
Eastern District of Pennsylvania, jo” 


Be it remembered that on the third day of September, anno 
Domini 1860, personally appeared at my office, U.S. courts, No. 104 
South Fifth street, in the city of Philadelphia, before me, Charles F. 
Heazlitt,a commissioner appointed by the circuit court af the United 
States in and for the eastern district of Pennsylvania, in the third 
circuit, under the laws of the United States, to take affidavits and 
acknowledgment of bail, &e., Frederick A. Genth, to testify and 
the truth to say on the part and behalf of the plaintiff In a cer- 
tain suit or matter of controversy now depending and undetermined 
in the circuit court of the United States tor the southern district of 

Ohio, wherein’ Richard A. Tilghman — the plaintiff, and 
O10 Michael Werk is the defendant ; and the said witness, being 

of lawful age, and having been by me first cautioned and 
sworn to testify the truth, the whole truth, and nothing but the 
truth in the matter of controversy aforesaid, did thereupon de- 
pose, testify, and say, as follows, viz: 


1. What is your name, age, residence, and profession, and how 
long have you been engaged In such profession ? 

My name is Frederick A. Genth ; 40 years of age; by profession a 
chemist, and have been engaged as such since 183%. 

2. Have vou made any experiments on the action of water at high 
temperatures and pressures upon fats” If vea, state when and 
where; what were the temperatures employed, the length of time 
used, and what the results produced. If you have any samples of 
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the products of such experiments please deposit them in the hands 
of the cominuissioner. 

L have made such experiments between the 15th and Sth August, 
IS60, in the laboratory of Professor Booth. ‘There were two experi- 
ments, one ata temperature of 320° bo; one during eleven hours, 
and the other during twenty hours; and the third experiment was 
made at the temperature of 612° BF. during tive minutes. The 
results produced were—lIst, at an experiment during cleven hours, 
ata temperature o20°, fat, with about double tha quantity of water, 
was decomposed at least to four-fifths into glycerine and free fatty 
acids. This experiment is marked No. 1, A (C.F. EL). T mean 
four-fifths of the fat which was placed in the vessel was decomposed 
Into free fatty acids. 

After the samples for experimenting had been taken out from the 
vessel the fatty portion of the experiment was again placed into 
the same vessel, with about double the quantity of water, and heated 
during thirteen hours at a temperature of 520°. The fat, therefore, 
was exposed at that high temperature during twenty-four hours, 
The result of this decomposition was the complete conversion of the 
fat remaining from the first experiment into free fatty acids and 
glycerine. The sample of free fatty acids obtatned by this eX perl- 
ment is marked Noo 1. BC. FL TL). 

The third experiment above alluded to was made by placing fat 
with double the quantity of water Inte an apparatus im sucha 
manner, however, that both were heated at first, separately, loa 
temperature of 612° BF. and after this teniperatire Was reached both 
were mixed and heated for five minutes at the same temperature. 
The apparatus was then rapidly cooled down and some of the 
contents taken out for examination. Phe result of this examina- 
tion was that the fat was completely converted into glycerine and 
free fatty acids, samples of which, marked Now 5 (CL kL TL), is now 
produced. 

o. Have vou made any experiments on the action of water and 
different proportions of lime at high fom peratures ana Pressures 
Upon fats? If Vea, state When and where; describe the eX periments 
in detail and the results produced. If you have any samples of the 
products of those experiments, please deposit them in the lands of 
the commissioner. 

I have made experiments at high temperatures and pressures with 
water and different proportions of lime upon fats. These were made 
during the same period mentioned above, at Professor Booth’s 
laboratory. The first experiment made made with lime was made 
in the following manner: Lard, with double the quantity of water 
and one-half per cent. of lime, were exposed, during twelve hours, 
to a temperature of 520° Fah. in an inclosed vessel. The exami- 

nation of the contents of this vessel proved that the water 
S11 contained the glycerine; a small quantity of lime soap was 
formed and tree fatty acid. The free fatty acid obtained by 
this experiment [| now produce, marked No. 2(C.FLEL) The fatty 
acid was obtained from the fatty portion of the experiment by ex- 
traction with cold alcohol. 
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The second experiment was made by placing fat in the propor- 
tion of 100 with 150 parts of water and 6} parts of lime into a vessel 
and treating the same during six hours at a temperature of 350° 
Fahr. The results were, the liquid contained the glycerine, and the 
fatty portion a mixture of lime soap and free fatty acids, samples of 
which, marked No. 4(C. F. H.), is now produced. These were ob- 
tained in the following manner: Lime soap being insoluble in aleo- 
hol, and free fatty acids being easily dissolved by this agent, the 
mixture of the two was treated by cold aleohol and separated by 
filtration. Into the alcoholic solution a large quantity of boiling 
water was poured and the whole stirred, by which the fatty acids 
were separated from the alcoholic solution; the residue remaining 
unfiltered was tested and found to be lime soap, and is contained in 
sample No. 4(C. F. EL). 

The third experiment with lime was made by placing lard, water, 
and lime, in the proportion of 100 fat, 150 water, and 12 of lime, into 
a vessel, which was heated during six hours at 350° Fahr. The re- 
sult.of this experiment was water containing glycerine and lime 
SOUP. The latter, by bemg treated with aleohol in the same man- 
ner as No. 4, did not vield any free fatty acids at all. 

} Was the experiment which vou have described as made with 
6) per cent. of lime made under the same conditions, as to propor- 
tion of materials and temperature, as is stated by the defendant in 
his answer to be emploved by him ? 

Yes, sir. 

5 Can vou state from your own knowledge whether or not free 
fat acids are formed under those conditions set forth and described 
in the defendant's answer. 

[ can state from my own knowledge that free fat acids are formed 
under these circumstances. 

6. State whether or not the free fat acids made under the cireum- 
stunces referred to in interrogatery 4 can be separated from the lime 
soap without the use of any acid; and, if so, deseribe in detail the 
chemical mode of effecting such separation. 

The free fat acids can be separated from such mixture without the 
use of any acids and can be easily obtained by shaking the dry sub- 
stance with three or four times its buik of cold alcohol, filtering off 
the liquid portion, and either evaporating the alcohol over a water 
bath, by which the fatty acids remain behind, or, more rapidly, by 
pouring into the alcoholic solution eight or ten times its bulk of 
boiling water, by which the fatty acids are separated and swim on 
the heavier solution or mixture of water and aleohol. That this 
substance is In reality free fatty acids can be easily proved by test- 
ing the alcoholic solution with litmus, and also by showing the af- 
finity with which it combines with alkaline bases. The substance 
remaining unfiltered is lime soap, or neutral lime soap, as it has 
been called. ‘This distinction, however, is improper, because there 
no other lime soap but a neutral one. 

7. Was or was not the experiment you have referred to as made 
with 12 per cent. of lime made under substantially the same .chem- 
ical conditions as that deseribed in Roret’s Encylopedia and Dunn’s 
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patent? From your own experience, and from your scientific 
knowledge, can you speak positively as to whether or not 

512 any free fat acid is formed, or can possibly be formed, in the 
processes described in Roret and Dunn's patent ? 

Said experiment was made under the same chemical conditions 
as described in Roret’s Eneyelopedia and Dunn's patent. 

rom the experiments made in Professor Booth’s laboratory I 
know that the water obtained by the formation of the lime soap, 
made under the same conditions as above stated, is quite alkaline ; 
the substance therefore cannot contain any free fat acids, because 
the excess of lime would combine with the same, and, since in the 
processes described in Roret and in Dunn’s patent always an excess 
of alkali is used and sufficient time given for combination, it 1s an 
impossibility that free fat acids can be formed under such ciream- 
stances. 

8. Referring to tlie article in the Ghemical Gazette, vol. 14, p. 28, 
to which your attention was directed by defendant’s cross-interrog- 
atory No. 49} of your former examination, can you state, from your 
own knowledge and experiments, whether or not the statement is 
true or false, in the following words: 

“T have also ascertained that, at a temperature of 329° Fahr., 
water does not act upon oils. To split them it is necessary that the 
mixture of fatty matter and water should attain and retain, for a 
very Jong time, the temperature of 428° Fahr., assigned by M_ Ber- 
thelot for this latter saponification.” 

I can, from my own .knowledge and experiments, say that the 
statement of Mr. Pelouze is false, because even below that tempera- 
ature mentioned oils or fats in general are completely converted 
into free fat acids and glycerine by the action of water, as proved 
by the samples produced on this examination marked No. 1, A (C. 
I. HL.) and No. 1, BCC. Ff. HL). 

%. Have you made any experiment to prove whether the theory 
proposed in said article is true or false as contained in the following 
extract from said work, to wit: 

“Tn the new reactions just mentioned we can understand: that 
water, at a temperature of 502° to 520° Fahr., may decompose a neu- 
tral SOU) into an acid Soup and a very baste SOUP), and that the latter 
acts secondarily upon a new quantity of fatty matter in the same 
way as a free alkali.” 

I have made such experiments, and can state that the conelusions 
of Mr. Pelouze are incorrect, for no action as that deseribed takes 
place. A quantity of lime soap, with water, was placed in a vessel 
and heated during six hours to a temperature of 350°; the contents 
were afterwards examined and the substance found to be the same 
as before; in other words, it was not split into an acid soapand a 
very basic soap. 

10. Judging from your own experiments, taken in connection with 
your general scientific knowledge, please point out wherein plain- 
tiff’s process resembles or differ- from the processes described in 
Payen, in Regnault, Roret’s Eneyelopedia, Dunn’s patent, and in 
defendant’s answer as to the conditions necessary, the results pro- 
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duced, and the action which takes place in these processes, respec- 


-tivelv. 


In Tilghman’s process the conditions necessary are, first, the pres- 
ence of fat to be acted upon ; secondly, the presence of water at a 
high temperature and under pressure ; thirdly, the absence of lime 
or other alkali, either entirely or to such an extent as to leave a por- 
tion of the fat without any equivalent of saponifying material. 
The results are, first, the production of glycerine ; secondly, the pro- 
duction of free fatty ae The action is water heated to such a 
high temperature under pressure separates the glycerine from the 
fat and at the same time liberates the fatty acids, which thus become 

free. 
O13 In the processes described by Payen and Regnault, the 

conditions necessary are—first, fat to be heated to 572° Fahr., 
in an open vessel, by which the possibility of the pressure of water 
in a liquid state is excluded ; secondly, a current of steam, super- 
heated or not, to carry over the vapors of fatty acids. The results, 
are—first, production of free fatty acids; secondly, destruction of the 
glycerine into acroleine or other products of decomposition ; thirdly 
a certain quantity of a tarry residue, resulting from the destruction 
of a portion of the fat. The action is, in the aet of distillation at 
the above temperature the glycerine is destroyed, and fatty acids are 
set free and pass over in the state of vapor, mixed with steam, into 
the condenser, where both fatty acids and steam are condensed into 
liquid form. 

Tilghman’s process, therefore, differs from those of Payen and Reg- 
nault’s in the conditions necessary, and in the production of glycer- 
ine, and in theaction which takes places; it resembles those of Payen 
and Regnault’s only in the one fact that free fatty acids are pro- 
duced. 

The precesses deseribed in Roret’s Eneyelopzedia (Mills & Motard’s 
patent) and in te Reportory of Patent Inventions (Dunn’s patent), 
the conditions necessary are—first, the presence of fat ; secondly, the 
presence of water, heated to 300° and upwards, under a 
pressure; thirdly, a presence of lime and other alkali in full quan- 
titv, sufficient to combine with all the fatty acids of the fat. The 
results are—first, a production of glycerine, the production of a 
neutral soap, lime-soap, or soda-soap, respectively. 

The action is, the lime or other alkali combines with the fatty 
acids of the fat and forms a neutral soap, thus liberating the glyce- 
rine, Which dissolves in the water present. 

Tilghman’s process resembles Milly’s & Dunn’s in the conditions 
necessary: water, heated under pressure, and a production of glycer- 
ine: it differs from them in the absence of lime or other alkali, either 
entirely or to such an extent as to leave a portion of the fat without 
any saponifying material in the production of free fatty acids and in 
the chemical action which takes place. 

In defendant’s process, as described in his answer, the conditions 
necessary are—first, the presence of fat: secondly, the presence of 
water, heated to 350° Fahrenheit in a close vessel; third, the pres- 
ence of lime in quantity sufficient to combine with only a portion 
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of the fatty acids of the fat, but insufficient to combine with the 
whole quantity of the same. The results are—first, production of 
glycerine ; secondly, production of neutral lime soap in quantity 
corresponding to the lime present; thirdly, the production of free 
fatty acids in quantity corresponding to the fat present without lime 
to combine with fatty acids of thesame. ‘The action is, the lime com- 
bines with a portion of the fat, forming a lime soap, and separating the 
glycerine, as in Milly’s patent or process ; the water combines with 
the other portion of the fat, separating glycerine and fatty acids, as 
in Tilgliman’s process. Defendant's process resembles Tilglhman’s 
in the conditions, results, and actions concerned in the production 
of a fatty acid portion of the substance. Tt differs from Tilghman’s 
and resembles Milly’s process in the conditions, results, and actions 
concerned in the formation of the lime-soap portion of the product. 

10. Can you furnish, in a tabular form, a statement of the prinei- 
pal points of resemblance and difference between plaintiff’s process 
and the other processes you have mentioned ? 

Yes, | can, and will proceed to do so. 
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1. Presence of water, heated under press- 1. Presence of water, heated under press- 
ure, essentially necessary. ure, (or water in a liquid state), im- 
possible. 


& Glycerine produce dl. 4 Giycerine destroyed, 

$3. Acroleine is not produced. 4. Acroleine is produced, 

t. Fatty acids are not converted into va- 4. Fatty acids are converted into vapor. 

por. 
5. Close vessels essentially necessary. 5. Open vessels essentially necessary 
6. Neo tarry substance is formed, 6. Tarry substance is formed, 
TILGUMAN’s PROCEss. Mitty & DuNN 

1. The absence of lime or other alkali, in’ 1. The presence of enough lime or other 
quantity sufficient to combine with all tlkali to combine with the whole 
the fatty acids of the fat, is essentially amount of fatty acids in the fat is 
necessary, so as to lenve a part of the essentially necessary, 


same Without any lime orother saponi- 
fving material, 
9. Produces free fatty acids. 2 Produce neutral lime or soda soap and 
no free Tutt nceids 


TitauMvMan’s PRockss DrrENDANT's (WERK Process. 


Two processes « mploved, as two ditfer- 
ent portions of the fat: 

A. As te one pertion—presence of 
water, futand lime, enough te com- 
bine with all the fatty acids of that 
prrrtiert of the fut. 


1 Presence of fat and water at high tem- B. As to the other portion —presence 

perature anil presstre oft tut nnd Water, Without any Linnie, 

» Produces tree tatty nehls te combine with that portion of the 
fut. 


” The + A” pertion produces lime soap: 
oes 5 "} 
the B portion produces free fatty acids. 


Mitty & Duyn. WERK. 


1. Use lime, or other alkali, in sufficient 1. Does not use enough lime to combine 
quantity te combine with all the fatty with all the fatty acids of the fut. 
acids of the fat. 

2 Produce neutral lime or senda senep and 2. Produces it portion of neutral lime Sony, 

do net produce any free fatty acids, and a pertion of free fatty acids, 


L 


L 
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PAYEN & REGNAULT. WERK. 

1. The presence of water, heated under 1. The presence of water, heated under 
pressure, impossible. “sae essentially necessary. 

2. Open vessel used. 2. Closed vessels essentially necessary. 

8. Glycerine destroyed and acroleine pro- 3. Glycerine, but no acroleine, produced. 
duced. 

1. Fatty acids converted into vapor. 4. Fatty acids not converted into vapor. 

5. Tarry substance formed. 5. No tarry substance formed. 


6. Superheated steam is used, without 6. Superheated steam is used, with press- 


pressure, for the purpose of carrying ure, for the purpose of heating up the 
over the vapors of the fatty acids into liquid water and fat. 


the condenser. 
IF. A. GENTH. 
UsNIirep STATES, 


, “oot . set : 
Eastern District of Pennsylvania, | 


je it remembered that, on the fourth day of September, A. D. 
1860, personally appeared at my office, United States courts, No. 104 
South Fifth streets, in the city of Philadelphia, before me, Charles 
I. Heazlitt, a commissioner appointed by the circuit court of the 

United States in and for the eastern district of Pennsylvania, 
515 in the third circuit, under the laws of the United States, to 

take affidavits and acknowledgments of bail, &e., James C. 
Booth, to testify, and the truth to say on the part and behalf of the 
plaintiff, in a certain suit or matter of controversy now depending 
and undetermined, in the circuit court of the United States for the 
southern district of Ohio, wherein Richard A. Tilghman is the plain- 
tiff, and Michael Werk is the defendant. 

And the said witness, being of lawful age, and having been by me 
first cautioned and sworn to testify the truth, the whole truth, and 
nothing but the truth in the matter of controversy aforesaid, did 
thereupon depose, testify, and say as follows, viz: 


1. What is your name, age, residence, and profession, and how 
long have you been engaged in such profession ? 

James C. Booth; age, about 50 years; by profession, chemist, and 
have been so engaged since 1830. 

2. Have vou made any experiments on the action of water at high 
temperatures and pressures upon fats? If yea, state when and where. 
Describe the experiments in detail, and deseribe the results produced. 
If vou have any sample of the products of those experiments, please 
deposit them in the hands of the commissioner. 

| made two experiments on the action of heated water on fats in 
my laboratory in August, 1860. The first experiment, lard was 
heated, with twice its weight of water, to 320° F., during eleven (11) 
hours. All the water was drawn off. and a small amount of fatty 
matter. The water contained glycerine, a sample of which is pro- 
duced, marked No. 1, A (C.F. HJ, and the quantity of glycerine 
proved that more than four-fifths of the lard had been resolved into 
fat acid and glycerine. A sample of the fatty product thus obtained 
is herewith presented, marked No. 1, A (C.F. HL) Its highly acid 
character is proved, by its hardness, as compared with the lard, by 
its cristal-ization, by its decomposing carbonate of alkali, by its great 
solubility in alcohol, and the fact that this alcoholic solution reddens 
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an alcoholic solution of litmus. A sample of the lard used in the 
preceeding and following described experiments is herewith pre- 
sented, marked 1,C (C.F. EL.) The fatty product was again heated, 
with twice its weight of fresh water, to 320° F., for thirteen hours 
more, making the total length of time during which it was heated 
to 320° IY. twenty-four hours. The lard had then been wholly re- 
solved into fat acids avd glycerine. The fat acid thus obtained is 
herewith presented, marked No. 1, B (C.F. EL.) 

In the second experiment the lard was heated, with twice its weight 
of water, to 612° I, during five minutes, it having required twenty- 
five minutes to heat the tube up to612° fF. The materials contained 
inthe tube, which was thus heated, were kept separate until the 
temperature of 612° had been attained, when they were mixed by 
agitation and heated at that temperature during five minutes. The 
lard was wholly resolved into fat acids and glycerine, samples of 
which are produced, marked No. 5, fat aeids, and No. 3, glycerine 
(C.F. IL) 

6. Have you made any experiments on the action of water and 
different proportions of lime at high temperatures and pressures 
upon fats? Tf vea, state when and where. Deseribe in’ detail the 
experiments made and the results produced.  [f you have any sam- 
ples of the products of those experiments please deposit them in the 
hands of the commissioner. 

[ have made three experiments at the same time and the same 
place, as stated in-my last answer. In the first experiment water 


was heated, with half its weight of lard and one-half per cent. of 


lime, compared with the weight of the lard, to 320° F., during 
516 twelve hours. The lard was resolved into fat acids, lime soap, 
and glyeerine. The fatty product treated by alcohol gave a 


solution of fat acids, and left the lime soup undissolved, samples of 


which are here presented, marked No. 2(C. FF. HL) The alecholic 
solution, hy evaporation, vielded the fat aeids. 
In the second experiment one hundred parts of lard were heated 


with one hundred and thirty parts of water and six and one-half 


parts of lime to 800° FL during six hours. The fatty product thus 


obtained is herewith presented and marked No. 4¢(C. FL TL) Part of 


this product, treated by aleohol, gave a solution of free fat acids, 
leaving lime soap undissolved. Samples of these produced are here- 
With presented, marked No. 4d. lime soap: No. dy fat acid (CL FL EL) 

In the third expertment one hundred parts of lard were heated 
with one hundred and thirty parts Water and twelve pearts lime te 
oO BL tor six hours. Phe lard was wholly resolved into lime soap 


and glycerine, As crnapel of the product of this action is herewith 
pore sented, marked Ne ace i I] Aleohol did not extract a trace 


of Tree tat aed Treete thas reraned tre a pePOy The tlre total CONVERSION of the 
fat into lime soap 

4. Was the eNperitnent which vou have desertbed is Dade with 
is peor cent, of Lhrrne rrpchede rbdede r thas “ithe comeditions, us to propor. 
tien of materials and Temperature, as is stated by the defendant in 
his answer to be emploved by him ” 

It was. 
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5. Can you state, from your own knowledge, whether or not free 
fat acids are formed under the conditions described and set forth in 
the defendant’s answer ? 

Free fat acids are necessarily formed under the conditions stated 
in his answer. 

6. State your opinion as to whether or not the free fat acids so 
formed are produced by the chemical action of water at a high tem- 
perature and pressure on fat, as set forth in the plaintiff's patent. 

The free fat acids thus produced are exclusively produced by the 
action of water, as set forth in the plaintiff’s patent. 

7. Was or was not the experiment you have referred tu as made 
with 12 per cent. of lime made under substantially the same chemi- 
‘al conditions as that described in Roret’s Encyclopedia and Dunn’s 
patent? From your own experience,and from your scientific knowl- 
edge, can you speak positively as to whether or not any free fat acid 
is formed, or can possibly be formed, in the process deseribed in 
Roret and Dunn's patent ? 

The experiment was made under the same conditions, time, tem- 
perature, and proportion of materials. 

I could obtain no fat acid from the produet, and affirm, on chemi- 
cal principles, that it is impossible to obtain free fat acids under such 
conditions. 

8. Have you read the article in the Chemical Gazette, vol. 14, p. 
28? If ayve,state whether the assertion is correct which is contained 
in the extract of said article referred to in the eighth interrogatory 
proposed to Dr. Genth, commencing with the words “I have also 
ascertained,” and ending with the word “ saponification.” 

I have read said article, and affirm, from my own experiments, 
that the assertion is false, basing my affirmation on the first experi- 
ment described in my answer to interrogatory second. 

%. Have you made any experiment to prove whether the 
517 ~~‘ theory proposed in said article is true or false, as contained 
in the following extract from same work, to wit: 

“Inthe new reactions just mentioned we can understand that 
water, at a temperature of 302° to 320° Fahr., may decompose : 
neutral soap into an acid soap and a very basic soap, and that the 
letter acts secondarily upon a new quantity of fatty matter in the 
same way as a free alkali.” 

IT have made an experiment to determine the correctness of the 
theory by heating neutral lime soap with water at 500° Fahr. dur- 
ingsix hours. Lascertained, by chemical examination, subsequently 
to the experiment, that the lime soap was wholly unchanged and 
still remained neutral lime soap: and, therefore, the theory con- 
tained in the extract Is false. 

10. Please state whether or not the process of saponification with 
four per cent. of lime, described in the article in the Chemical 
Gazette above alluded to, substantially resembles the process de- 
scribed by the defendant in his answer as being used by him? 

It is substantially the same, consisting of saponification of part 
of the fat by the four per cent. of lime and the decomposition of the 
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remainder of the fat into free fat acids and glycerine by water at a 
high temperature. 
11. State whether the process described in the Chemical Gazette 


bears any resemblance to the process patented to plaintiff; and, if 


so, In what respect and to what extent? 


It resembles plaintiffs process, in a decomposition of a portion of 


the fat by water at high temperature and pressure. 

12. Judging from your own experiments, taken In connection 
with your general scientific knowledge, please point out wherein 
plaintiffs process resembles or differs from the processes described 
in Payen, in Regnault, Roret’s Encyclopedia, Dunn's patent, and 
in the defendant’s answer as to the conditions necessary, the results 
produced, and the action which takes place in those processes, re- 
spectively, 

In Tilghman’s process the conditions are—first, presence of fat to 
be acted on; second, presence of water,so highly heated as to re- 
quire pressure to retain it in the liquid state; third, the total or par- 
tial absence of lime or other alkali, so that there is more fat present 
than the lime oralkalican possible combine with. The results are 
production of glycerine and of free fat acids. The aetion is that 
water highly heated, as the above conditions require, separates fat 
into two bodies, which, at the moment of elimination, unite with 
some of the water, and forms free fat acids and glycerine. 

In the processes in Paven and Regnault, the conditions are—first, 
the presence of fat heated to 572° Falir., in an open vessel, under 
Which conditions it is Imposs ble for water to exist Ina liquid: state ; 
second, a current of steam, superheated or not, tocarry over fat acids 
Into a condenser. The tesults are—tirst, the production of free fat 
acids ; second, of acrolein- and other products, arising from the de- 
struction of glycerine; third, some tarry matter from the partial 
destruction of fat. The action is that the glycerine is destroyed in 
the act of distilling, and the remainder of the fat combines with 
steam to form free fat acids, which distill over into the condenser. 
These processes resemble Tilelimian’s only In the production of free 
fat acids, not In the necessary conditions, nor in the production of 
glycerine, nor in the mode of action 

In the processes described ino Roret’s Enevelopiedia and Dunn's 
paitent the conditions are—tirst, the prreselbes aD | fat: second, the 
presence of water heated to 500° Falun, or more, under the corre- 

sponding pressure: third, the presence of lime or other alkali 
ols sufficient to combine with all the fat. The results are—the 

production of glycerine, production of a neutral lime or alka- 
line soap, and no free fatacid, The action is that the lime oralkali 
combines with all the fattoform a neutral soap and sets free glycerine, 
Which is dissolved in the water. ‘These processes ditfer from Tilgh- 
man’s in having sufficient lime or alkali to combine with all the fat 
in the production of neutral SOUP), and in their not producing free 
fat acids, 

In the description of defendant’s process, as given in his answer, 
the conditions are—tirst, the presence of fat: second, the presence of 
water heated to 350° Fahr., under corresponding pressure; third, 
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the presence of lime in such proportion as can only combine with 
part of the fat, leaving the other part of the fat without any lime to 
combine with. The results are—-first, the production of glycerine ; 
second, the production of lime soap in quantity corresponding to the 
lime present ; third, the production of free fat acids in proportion to 
that portion of the fat which had no lime to combine with. The 
action is—first, that the lime combines with a part of the fat, form- 
ing neutral lime soap, and freeing glycerine, which dissolves in water ; 
second, that water acts on the other part of the fat, uniting with it to 
form free fat acids and setting free glycerine. The defendant’s pro- 
cess resembles that in Roret’s and Dunn’s in regard to the produc- 
tion of lime soap and resembles Tilghman’s in regard to the pro- 
duction of free fat acid 

13. Have you recently made any chemical examination of an al- 
leged sample of defendants product? If yea, state from whom you 
received that sample; what treatment you subjected it to; what pro- 
duct you obtained from it; and deposit any sample of those products 
with the commissioner. 

I have made an examination of a fatty substance, which I received 
from Mr. B.C. Tilghman, in August, 1860, which he alleged was the 
product of defendant’s process. When treated with alcohol and other 
solvents, I obtained the free fat acids in solution and the lime soap 
undissolved. I produce and deposit such samples, marked No. 7, 
(C. F. HH.) 

l4. You have stated, in your previous examination, that you had 
received from B.C. Tilghman an alleged sample of defendant’s pro- 
duct for analysis. Please state whether you gave a portion of said 
sample to any person; and, if so, to whom ? 

[ gave a portion of that sample to Dr. R. E. Rogers, professor in 
the University of Pennsylvania. 

15. If vou have prepared any sample of tincture of litmus suit- 
able for testing free fat acids, please deposit it with the commissioner 
and state what change is produced in said tineture by the addition 
of an alcoholic solution of free fat acids. 

I have prepared a sample of tincture of Iitmus, which I now pro- 
duce, marked No. 8 (C.F. HL), suitable for the purpose mentioned. 
It is reddened by such addition. 

I. From the results of your own experiments In the process of de- 
composing fats into free fat acids and glycerine by the action of 
water alone at high temperatures and pressures, is it your opinion 
or not that that process could be worked economically us compared 
with the process as described by the defendant in his answer as used 
by himself and others prior to the date of plaintiff's patent ? 

It is decidedly my opinion that it ean be worked economically in 
comparison with the other processes alluded to. 


JAS. C. BOOTH. 


519 Uwntrep States, Eastern District of Pennsylvania: 


I, Charles F. Heazlitt, a commissioner appointed by the circuit 
court of the United States in and for the eastern district of Pennsyl- 
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Certified copy of the correspondence and record of the Patent 
Oflice on the application of M. Werk’s patent of October 5, 185s, 
marked B,(C. I. HL.) 


nH] TILGHUMAN vs. WERK. 


Depositions of witnesses on the part of defendant, taken before B. J. 
Horton, notary, pursuant to notice, at the office of Fox & Fox, Cin- 
cinnati, February 11, 1860. 


I). GAR ASSELI sworn. 
Examined by Mr. Fox, defendant’s attorney : 


1 QQuestion. Please state your business, and how long you have fol- 
lowed it, and where. 

Answer. Lama chemist; have been so since my sixteenth year; 
about 54 vears in France, Germany, and in this country ; have been 
in Cineinnati about 22 vears. T have been a chemist all that time. 

24). State how and ino what manner you and other persons en- 
gaged in the same business with you have procured free fat acids 
and the solution of glycerine from fatty and oily substances. Please 
describe, as fully as you ean, the means used for that purpose, the 
kind of tanks used for that purpose, and whether closed or open, and 
how you have applied the necessary heat. If vou have at various 
times employed different means and apparatus, please describe them, 
and when those different modes were used, 

A. ‘This branch of manufacture, the manufacture of star candles, 
was commenced in France about 18350. They saponify about 100 
Ibs. of tallow by from 20 to 24 Ibs. of quicklime. By this process the 
glycerine is separated from the fatty acids, the glycerine remaining 
in the water and the fatty acids forming a neutral soap with the lime. 
The neutral soap is then decomposed by the ase of diluted sulphuric 
acid, until all the lime used is taken up or neutralized by the sul- 
phurie acid, the resid7um of the operation being sulphate ef lime, 
which leaves the fatty acids entirely free. ‘They are then exposed to 
erystal-ization In a cool place or cellar, and then pressed cold ina 
hydraulic press. This is the first operation. By this first pressing 
the oleic acid is separated, and the stearie and margaric acids remain, 
and is then pressed In a hydraulic press ata temperature of HOS to 
110° Fahrenheit. By this operation the last remains of oleie acid are 
separated, and the two acids, the stearic and margaric acids, are then 
ready to run into candles, after being melted and treated a seeond 
time with a small quantity of diluted sulphuric acid. 

lor the saponification with lime, they might use wooden tubs— 
open wooden tubs ; but for the decomposition of the neutral soaps, 
open wooden tubs lined with lead are necessary, Steam is applied 
during the whole process by being passed through the liquids. — I 
have not myself used different means, but asa chemist I am ae- 
quainted with them. 

Previous to TS. a new pPracess Wits discovered in France, to use 
less Lime in the saponitication of the fatty acids by the use of super- 
heated steam in close vessels. By this process an acid soap is ob- 


+ ¢ 


¢ 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. ood 


tained instead of a neutral one, and consequently a less quantity of 
sulphuric acid is used for the decomposition of this acid soap. By 
this means the quantity of lime used has been reduced as low as 4 
lbs. of lime to 100 Ibs. of tallow. 

There is acondensed statement of the means used for this purpose 
in Wagner’s Yearly Report. Previous to that time, about 1845 or 
1545, experiments had been made by using superheated steam alone 

to decompose fatty acids without the use of lime or any other 
922 alkali, the glycerine uniting with the water and leaving the 

fatty acids free. But this process is slow and rather danger- 
ous. The first process described here has been followed since 1850 
by distillation in large copper stills by the use of superheated steam, 
the fatty substances having been previously treated with from 4 to 
6 per cent. of concentrated sulphuric acid. This process is still in 
use. By. superheated steam I mean a temperature of from 450° to 
GOO° Fahrenheit and above. 

34. How much sulphuric acid do you use to neutralize a pound 
of quicklime? 

A. I don’t remember; there is always an excess of acid used. 

4Q. Have you known that free fat acids and solution of glycerine 
can be produced by heat alone? 

A. Yes; I have known it. 

oQ. If yea, how long since and how have you ascertained this? 

A. I don’t remember now the works in which I have read it, but 
[ have read it in Payen’s C-emistry, edition of 1851, published in 
Paris, France. I first read of the process previous to 1850. I have 
not practiced this myself, but I know how it can be done. It is in 
practical operation in this country, in Philadelphia, England, and 
France. 

(QQ. State vour opinion whether it is, practically and economi- 
cally speaking, possible to preduce free fat acids and solution of 
glycerine from fatty or oily substances by the appdication of heat 
and water alone, without the use of other chemical substances with 
the fattv substances. If yea, what degree of heat is necessary for 
that purpose ? 

A. In my opinion, this process cannot be used economically here 
in this country. It might be used in England, because labor and 
capital is cheaper. It would require about 600° of heat with water 
alone. 

7 (. Can you state the quantities of lime and sulphuric acid, with 
the use of superheated steam introduced into closed tank or vessel, 
necessary to produce free fat acids from 100 Ibs. of fatty or oily sub- 
stances? If yea, state. And what is the value or cost to the man- 
ufacturer of such sulphurie acid and lime? State also the quantity 
of sulphuric acid necessary to produce the same result when the fatty 
or oily substance is heated in a close tank without the use of super- 
heated steam ? 

A. Its my opinion that half the quantity of lime compared with 
that used formerly will be enough by using superheated steam in 
close vessels, and consequently half the quantity of sulphuric acid 
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Is ecessaryv, and the time of the operation is shortened by the us 
“x . ~ * . * * : 

of superheated steam, and a better vield of Ratty acid is obtained 


Sie ted) k. GRASELI | 
' wy 


KE. Grasener recalled Feb. 28d. PSeo 
Cross-examined by PitGHa ax, for plaintiul: 

S|. What ts the date of the book containing the account of the 
process referred to in your answer to the second question, wherein 
the fat is treated by 4 per cent. of lime in a close vessel ? 

A. It was Wagner's vearly report of the year 1850. 

9(). Ilave you ever seen an account of that process in any book 
previous to that date? 

A. No, sir. 


10 Q. In speaking of an acid soap, do you mean a combination of 


neutral soap with an excess of fat acid ? 
A. It is not a combination of neutral soap, but an acid soap alto- 
gether, in which fatty acids are in excess of the lime, which is used 


as a base. 


(Signed) KE. GRASELLI. 
O25 I. GRASELLI, re-examined by defendant’s attorney : 


11 (). Please state what difference there is, 1f anv, between the 
process of Mr. ‘Pilghman and the process used by Mr. Werk, suppose 
the latter uses 7 Tbs. of lime to LOO Tbs. of fatty substaiice. 

A. As faras Tam acquainted with the process of Mr. Tilghman, 
his process consists In passing an emulsion of fats and water through 
a series of pipes heated ata high tempernture. 

By this procees the glycerine is separated from the fatty matters 
and the fatty acids are left free. It might then be used for the manu- 
facture of candles. 

As for as Tam acquainted with the process used by Mr. Werk, he 
uses a less quantity of lime than was usea in the old process of form- 
Ing a neutral soap. By using a less quantity of lime and subjecting 
the fatty matters, in presence of the lime and water, to a current of 
superheated steam a neutral soap is first obtained, whieh, by the 
help of the superheated steam: or increase of heat, has the tendenev 
to free the balance of the fats used of their glycerine, and thus 
changing the whole compound toe an acid soap in which the fat 
acids are In-exeess. “The smallest quantity of lime whieh has been 
found to answer this purpose is not less than 4 per cent. of the fatty 
matter, ‘To free this acid) soap from its base, the lime, sulphuric 
acid ts used, but in less quantity than would have been necessary to 
decompose the neutral soap, while in the process of Mr. Tilghman 
there Is no lime, and consequently no acid used at all. 

12.Q. What do vou call the product of fatty substances when the 
elveerine Is separated by means of lime and the lime separated by 
sulphuric acid ” 

A. In the tirst place T call it an acid soap so long as the lime is 
with it, and after the lime is eliminated by sulphuric acid it is free 
fat acid. 
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13 Q. Please state what vou call the product ef fatty substances 
by the action of water ata high temperature and presstre, 
A, Free fat acids and glycerine. 
(Signed) EK GRASELLI. 


Epwarkp S. Wayne sworn. 
Examined by defendant's attorney: 


1 Q. Please state your business, how long vou have followed it, 
and where? 

A. Iam a chemist by profession; have been engaged in it, prac- 
tically and scientifically, for the last 15 years; in Cineimnati and 
also in Philadelphia previously. 

2 Q. Please state your knowledge of the mode and manner of pro- 
ducing free fat acids and the solution of glycerine from fatty or oily 
substances. Describe the usual mode in which this is done, whether 
by heat alone or by the use of heat with chemical substances mixed 
with the fatty or oily substances? 

A. I am theoretically acquainted with the manufacturing of 
stearic acid and glycerince. ‘There is one process by saponification 
by means of lime which forms a fatty soap with the lime and free 
glycerine separated by the decomposition is held in solution in the 
water present. To this lime soap sulphuric acid is added, which 
decomposes it, forming sulphate of lime with the lime and sets the 
fatty acids free. — another process sulphuric acid itself is used asa 
saponifer; the acid combines with the glycerine and the fat acids are 
liberated. The fat acids after this treatment are washed with water 
to free then: from theacid as much as possible; then they are placed 

In a copper still and distilled over by means of a current of 
524. superheated steam. Sometimes, also, an auxiliary fire is 

placed under the bottom of the still; this is not universal. 
By this process the glycerine is lostand thrown away in combination 
with the sulphurie acid as a waste product. Stearic acid distil-s over 
from the still, but not as pure stearic acid ; it contains beside stearic 
acid solid hydrocarbons, mutual products of the decomposition of 
stearic and oleic acids by the action of heat; also accompanied with 
more or less acrolein-. 

By that process a larger quantity of candle stock can, I believe, be 
obtained than by the former one, Lut I question its economy over 
the other process mentioned above, from the fact that the oleie acid 
obtained has much less market value than the other. 

Another process that Tam acquainted with is the reducing the 
quantity of lime mentioned in the first instance—say, down to one- 
fourth (say from 15 to 20 Ibs. of lime to 100 Tbs. of fat, are used in 
the first process), placing the lime and fat in a suitable close vessel, 
and applying either superheated steam or pressure, producing thereby 
AN achla soup. 

Stearic acid is a tribasic body—that is, will combine with one, 
two, or three equivalents of a base. By a base I mean lime, potash, 
soda, and hydrogen. Now this acid soap is a stearic soap contain- 
ing one equivalent of lime, say, and two equivalents of hydrogen, 
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obtained by the decomposition of water in this process. This acid 


lime soap consequently requires only one-third the quantity of 


acid to decompose It Inte fatty acids than would be required lo 
be used in the first process mentioned, consequently is more eco- 
nomical. 

Tam also acquainted with another process by the use of super- 
heated steam alone—two other processes: The tirst, that of Messrs. 


Tilghman, by passing a mixture of oil and water through a coil of 


pipe heated to a temperature between GO05 and 700° Fahr. of heat. 
1) com position ehistles by the Process and free Patty aetds and ulve- 
erine are obtaimed 

In this process the elements of water, oxvgen, and hydrogen are 
the elements of the decomposition, being held in a very slight union 
at the temperature to w hich the ‘Voare submitte d, the hvdroge hacting 
asa base, as it were, for the acids. 

Pam also acquainted with a process somewhat In its principles 
parallel, but practically different, by merely transmitting a current 
of superheated steam Into a still contamming the neutral fatty bodies, 
causing free fatty acids and free glycerine to distill over. 

In both these processes the glycerine is carried over mechanically 
by the steam acting as acarrier, as glycerine will not distil-, per se, 
without decomposition, 

Pam also acquainted with another process in which an alkali, 
potash, is used as a saponifier. “Po this soap alumina, in the form 
of clay or otherwise, is added, which decomposes the potash soap, the 
fatty acids combining with the alumina, the potash being set free. 
This alumina soap is decomposed by means of sulphuric acid, the 
waste product thus being made a source of profit, being thus con- 
ve ted into a double sulph: ite of alumina and potash, commercially 
known as alum. 

Another process Is saponification by means of chloride of zine, 
acting ‘home ally upon the neutral fats, decomposing them into 
fatty acidsand glycerine. This process may be economical, as nearly 
the whole of the chloride of zine used may be obtained back again. The 
decomposing power of chloride of zine illustrates the action exercised 
by superheated steam on fatty bodies, namely, the decomposition of 

water, and the fix-tion of of the oxygen and hydrogen liber- 
525 ated between the fatty acids and the glycerine. This: last 

process has been used in South America for forming fatty 
acids there. 

3. Have you known that free fat acids and solution of glycer- 
ine can be produced by heat and water alone? If vea, how long 
since, and how have vou ascertained this? If from scientific works, 
state the names of the works and publications. when made, and 
where published. Tf vou have practical knowledge, aud state when 
and where. 

A. I have known free fat acids and glycerine to be obtained by the 
fixation of the clements of water, through the agency of steam and 
heat. This decomposition is mentioned by Payen, published tn 
Paris, in PSol. T have had access to a copy since the fall of 185], or 
spring of 1852. My copy is a German copy. It is also stated in 
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Regnault’s Chemistry. My copy is an American edition ; don’t ree- 
olleet the date; published in| Philadelphia by Lippincott & Co., | 
think, S.or 9 years ago. I may safely say that I have known it as a 
general chemical fact for the last 9 or 10 years. IT have never prac- 
tically manufactured stearic acid, or been engaged in the business, 
but I have been frequently consulted on the subject by manufac- 
turers. From the description contained in those works, coupled with 
my general knowledge of chemistry, I could carry out the process of 
decomposition by steam and heat. 

4). State your opinion whether it is, practically and economically 
speaking, possible to reduce free acids and solution of glycerine from 
fatty or oily substances, by the application of heat and water alone, 
without the use of other chemical substances, with the fatty sub- 
stances. If vea, what degree of heat is necessary for that purpose ? 

A. I believe that it is, but I do not think the process of Mr. Tilgh- 
inan’s is the practical process, economically considered. The wear 
and tear of apparatus would increase the cost of production too 
much; by wear and tear I mean the destruction of the pipes and 
the small quantity that could be operated upon in a given time. 
Experimentally it is a very perfect process, so far as the theory in- 
volved in the process is concerned. 

A distillation of that kind can be produced by a heat of 550° to 
650° Far. 

I believe steam atid heat are used alone in decomposing neutral 
fat bodies, at present, by Price & Co., of London, ther-by producing 
glycerine and fat acids. 

5. Can you state the quantities of lime and sulphuric acid, with 
the use of superheated steam, introduced into a closed tank or ves- 
sel, necessary. to produce free fat acids from 100 pounds of fatty or 
oily substances? If yea.state; and what is the value or cost to the 
manufacturer of such sulphuric acid and lime. State also the quan- 
tity of sulphuric acid necessary to produce the same result, when the 
fatty or oily substance is heated in a close tank without the use of 
superheated steam. 

A. The quantity of lime used where superheated steam is used in 
close vessels with water is 5 lbs. lime to 100 Ibs. of fat. 

The same quantity of lime is necessary, also, where heat alone is 
used with water. The principle involved in both is the same. By 
means of pressure Vou Increase the boiling-point of water, and, con- 
sequently, you obtain the desired temperature. Temperature alone 
is necessary. By the use of superheated steam you obtain the same 
end in close vessels. T allude there to close vessels. The quantity 
of sulphurie acid required is of course reduced. For instance, if 15 
lbs. of lime were used hy the old process, it would probably require 

about 50 lbs. of ordinary sulphurie acid to decompose the 
926 limesoap. By reducing the lime to, say 5 1bs., from 11 to 12 

Ibs.of acid would be required. It takes a little over 2 Ibs. of 
acid to 1 Ib. of lime. 

6Q. You have alluded to Mr. Tilghman’s mode or method of 
producing free fatty acids by heat. Please state what other modes 
can be resorted to in order to produce the same result. 
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conversion of the water into steam during the process ? 

A. (No, sir; the pressure is not absolutely necessary to prevent 
the conversion of the water into steam. Steam being thrown in in 
a superheated state, a portion of it decomposing and acting chemi- 
cally would split the fatty bodies into fat acids and glycerine. 
The excess of steam escaping from the still would carry over the 


glycerine mechanically, and also facilitate the distillation over of 


the stearic acid.) This portion in parenthesis noticed in cross-ex- 
amination, 

7 4). ‘To prevent the conversion of the water into steam is it nee- 
essery to have pressure? 

A. Lean heat water red hot if Tecan confine it long enough; and 
again, Lean throw water upon red-hot iron, which will evaporate 
very slowly from the heated surface, it assuming what is well known 
as the spheroidal condition, the philosophy of whieh is not necessary 
to expla, 

SQ. Please state whether vou have examined the specification of 
Mr. Tilghman’s patent. [f vea, state how he produces a pressure to 
prevent the water being converted into steam. State, also, whether 
the same degree of heat can be obtained without adopting that 
mode of pressure, 

A. The plan Mr. Tilghman adopts is by means of a loaded safety- 
valve; the same degree of heat could be obtained otherwise. 


lS. Wayne reealled February 22d. 
Cross-examined by B.C. Tinga as for plaintit®: 


YQ. You have stated, in vour answer to the second question, that 
vou are acquainted with a process for manufacturing fat acids, 
whore VV, TST ad oat ly or Wa - r cent, of lime, only one-fourth that 
PRoporcian is Use il, yy placing the Lirae vd tat ma close Ve sso] and 
appiving either superhoated steam or prossure, producing thereby 
an wetd Time soap. When did vou first knew of this process” 

\. Tthink about INS wasthe fest ET remembereofit. T have seen 
re dR \\ agner Laure TAN PRP POSS Is that \ly Uraselly told iis ot rt 
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LW Abe mot tat aetds, whether produeod by ene of the processes 
mentioned in answer te the second qpttestiar rn-chiet or SELAY other 
or sata PPPOCUSSUS, chr renneall the same substances” 

A. Ves 

il Y You have satd that fat acids are tribasie, and that, in the 
case of the acid Lime soap, it combines with one equivalent of hme 
and two equivalents of hydrogen. Now, suppose the lime was ab- 
sent, would not the fat acid be then combined with another equiva- 
lent of hydrogen? 

A. If there was no lime present, unquestionably. 

12 Q. When fat acid is combined with no other base than hydro- 
ven, Is it not the same as what chemists eall free fat acids? 


A. Yes, sir. 


Is it necessary to have a heavy pressure in order to prevent the 
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15 Q. Is not this hydrogen necessary to its existence as free fat 
acid? 
A. Yes, sir. 
O27 14 Q. Do not all acids, such as common sulphuric, nitric, 
and muriatie acids, contain a certain amount of water, or 
hydrogen, or other substance, which is theoretically considered as a 
base ? 

A. Yes, sir. 

15 Q. By the term acid soap do you not mean a compound in 
which lime is combined with an excess of fat acid? 

A. No; it contains hydrogen as a base, which may be replaced 
by other bases, such as lime or water. For instance, sulphuric acid 
acts as a bibasic acid in’ many cases. It will combine with one 
equivalent of base and one equivalent of water, making a bibasic 
compound; so, also, phosphoric acid will form a tribasic salt or com- 
pound with water and bases. 

16Q. Do vou consider what is vulgarly and commonly called 
free fat acids to be combined with a base, in the sense of your last 
answer ? 

A. Yes. 

17 Q. In the process you have spoken of, as mentioned in Wag- 
ner, What becomes of the glycerine; is it destroyed or dissolved in 
water? 

A. Dissolved in water. 

1S Q. In that process is water In a liquid state necessary to be 
present in the close vessel along with the lime and fat in order to 
dissolve the glveerine ? 

A. Water is Necessary in that PPOCeEss, 

1. What temperature do vou understand to be used in’ that 
process 7 

A. 4008 to 400° Fahr 

2d. Tf that temperature ts used and water is present is it not 
necessary that the vessel should be closed, so as te prevent the water 


‘ 


e 


escaping as stant | 

A. Under certain conditions it would be. Now there is a verv 
vroat ditference in the Applreation In the sipenification of fatty 
taxdies by means of a small percentage af lime a certain amount of 
heat Is necwsaary to produce the decompasitien. This heat may be 
thrown tu in a superheated condition: steam is commonly used. 
This heat coming in lmmediate contact will prodace the decompasi- 
tion with much less pressure on a safety-valve than the temperature 
Necessary to raise the heat of steam to the prernrat thentioned, 400° te 
ue. Tn case superheated steam: is not used the safety-valve of the 
vessel would have to be loaded to a greater extent than in the other 
to obtain the necessary heat. [ would further remark, it would 
make no ditference how the heat is applied, having water or steam 
present, 

21 Q. In a common steam boiler are not the water and the steam 
at the same temperature ” 
A. Sensibly, but not actually; by a thermometer they are. 
71—SS3 


62 KICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


224). Is not superheated steam steam which has received an 
extra dose of heat out of the presence of water ? 

A. Steam is the same as a gas, and viewed as such. We call ita 
gaseous body. It absorbs heat and expands by heat, the same as any 
other gaseous body. The laws of expansion are the same. Steam 
may be superheated in’ the presence of water. Superheated steam 
Is a current of steam heated to an indefinite point by passing 
through heated coils or pipes. . 

25 (. If superheated steam, commonly so ealled, be injected into 
water at 212° Fahr., what effect is produced ? 

A. It would cause evaporation of it, unless confinea by pressure. 

244). If the vessel containing the water be closed, will not the 
pressure therein be increased in an exact ratio to the amount of 

heat imparted to the water by the superheated steam ? 
2s A. No, sir; that is to be explained. If [ pass steam of a 

low tension ora high tension, either one, from a boiler, through 
il superheater Into another vessel partially filled with water and also 
closed, the latter will become heated until the temperature is some- 
What superior to that of the boiler supplying the steam. The tem- 
perature will then be equalized, the temperature and the pressure 
both, 

25. Q. In the process above mentioned with 4 per cent. of lime 1s 
there any distillation of the fat acid ? 

A. None. 

26. Q)) In the process referred to in Regnault, where the fat is dis- 
tilled ata temperature of 070° Faliro and the saponification obtained 
by heat alone, is there any water present in the still ina liquid 
state ? 

A. No, sir. 

27. Q. Is there any pressure employed in that process? 

A. ‘The pressure is not necessary. 

28. Q. Is the glycerine destroyed in that process ? 

A. More or less; not entirely. 

20. Q. In Tilghman’s process is any water present with the fat in 
a liquid state? 

A. Water is present with the pressure used. 

50. Q. Is the glycerine destroyed or dissolved in the water? 

A. The glycerine is not destroved ; it ts dissolved in the water. 

O1. Q. Is the fat acid distilled in Tilghman’s process ? 

A. No, sir. 

32. Q. In your answer to the sixth question-in-chief, in that part 
of the answer enclosed in parenthesis, do you refer to Tilghman’s 
process ? 

A. No, sir. 

33. Q. Referring to your answer to the fourth question-in-chief, 
setting aside the question of economy, could vou, from your skill as 
a practical chemist, produce free fat acids and solution of glycerine 
by the process and in the apparatus deseribed in Tilghman’s patent? 

A. Yes, sir: [ could work it. 

34. Q. Ts it vour opinion, as a practical chemist, that you could 
econoniically produce free fat acids and solution of glycerine in any 


‘ 


‘ 
+ 


— © 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 563 


other form of apparatuts but by the same process as that described 
in Tilghman’s patent, to wit, the action of water upon fat at a high 
temperature and pressure ? 

A. I do not think the apparatus could be modified so as to pro- 
duce fat acids with economy in an apparatus differing in the tube 
form of Messrs. Tilghman’s; that the actual contact of the elements 
could not be brought into such intimate chemical contact by any 
other form of apparatus, but fat acids could be produced in vessels of 
another form, but would require probably much longer time to pro- 
duce decomposition. 


(Signed) E. WAYNE. 


kh. S. Wayne’- cross-examination continued by b. C. Tincguman, 


February 25: 

oo. QM. You have stated that the product of the process with water 
and four per cent. of lime in a close vessel with pressure would be 
anacid soap. Now, if 6 to 7 per cent. of lime were used, under the 
same circumstances, what would be the produet ? 

A. It would still be an acid soap. I call all soaps lime soaps, 
acid soaps, that do not contain sufficient base to saturate the three 
equivalents of stearic acid. 

36. Q. So far as the economy of the manufacture in the 
o2 consumption of sulphuric acid is concerned, is not the ex- 
cess of fat acid in this acid soap as profitable to the manufact- 

ure- as If it were what is commonly called free fat acids ? 

A. The acid soap is more economical than the neutral soap, as re- 
quiring less acid. 

67 (. Can you point out in any book published prior to January 
, 1854, an account of any process whereby fats have been converted 
into fat acids and the solution of glycerine by the action of water in 
a liquid state at a high temperature and pressure ? 

A. I have not seen prior to that time a published process or ap- 
paratus for accomplishing th7s same but the hypothesis I have seen 
prior; that is, published prior to that time. 

38 Q. Can you point out in any book published prior to January 
, 1854, an account of any process whereby fats have been sapon- 
itied in close vessels containing water at high temperatures and press- 
ures by means of a quantity of lime less than the chemical equiva- 
lent so as to produce an acid soap? 

A. Yes, I have; prior to January 9, 1854. It is either in Payen 
or Wagner; I can’t say which. I heard of the process before I saw 
it published. 

(The latter part objected to by plaintiff as hearsay.) 

39 Q. At this time can you specify the book, volume, and page 
where vou saw this process? 

A. No; I cannot. 


By defendant’s attorney : 


40 Q. Will you please define what is meant by free fat acids? 
A. I mean by free fat acid an acid fat containing merely the ele- 
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monts of carbon, hvdragen, and oxygen, vnoombined with any 
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A Lilvece bree coun be separated ata low Leribpacrek there bv thems of 
mineral bodies, particularly the oxides of the alkaline minerals—say 
lime, potash, and soda; about Lt per cent. of lime. Free fat acid 
and glycerine can also be obtained by the use of a smaller quantity 
of lime than the one mentioned, but asa general ching, as the quan- 
titv of alkali is reduced, an elevation of temperature is more or less 
necessary to produce decomposition, forming a lime soap containing 
less base than the former and elycerine. lat bodies can also be de- 
composed into fat acids and glycerine by the action of water or 
steum at ahigh temperature. Water or steam at a high tempera- 
ture, say 600° to 650° Fa’r., the elements hydrogen and oxygen, ap- 
parently having their aflinitv very much weakened by the tem- 
perature, act, as it were, merely asa mechanical mixture of the gases 
In a nascent state, which combines with the fat bodies, free fat acids 
and glycerine being the result. 

43 Q. How long has it been known to chemists that free fat acids 
can be procured by water and heat alone, as above described ? 

A. The fact has been known theoretically, 1 think, for this last 

ten vears—eight vears to my certain knowledge—eight vears 
530° since 1852. | think the first practical operation of that kind 

was that of the Messrs. Tilghman. I have never seen Tilgh- 
man’s apparatus in practice. I think the first explanation and draw- 
ings of the apparatus and description of the process was in the 
London Pharmaceutical Journal in 1855; afterwards I saw it in the 
Patent Office Reports of same year. 

44.4). Suppose the inside of the boiler or tank in which the grease 
is contained is heated to 650° Fa-r.; what would be the pressure? 

A. IT should think the pressure would be about 400 Ibs. to the inch. 

40 (). What is the difference between acid Soup and free fat acid ? 

A. An acid soap is a fat acid containing 1 or 2 equivalents of a 
mineral base, such as lime, potash, &e. Fatty acids are tribasic—that 
is, stearic acid will combine 3 equivalents of a mineral base, form- 
ing a neutral soap. If one equivalent of a mineral base be taken 
from it and be replaced with either hydrogen or water an acid soap 
will be the result. 

46 Q. Can you obtain a free fat acid while lime is present? 

A. No, sir; not entirely. There would be a soap formed to the 
extent of the lime present. The mass would contain an acid lime 
soap, With free fat acids. 

47 Q. Please state what you call the product produced by heat, 
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water, and fatty substances ata high degree of temperatan, suv 612° 
Baer, 

A. Teall them free At achds and glveeorine 

OQ. What do vou call the pradact of Rtty substances when the 
givewrne  seqperated by means of Ree and the hime separated by 
sulphuric acid’ 

A. TEM er 1S hs of lime ts ased the product would be a neutral 
Thame soap ‘This neutral lime soap, by being decomposed with sul 
phurte acd, would give free fat actd and sulphate of then 

ol Q Can an acid sore? be converted inte free fat acids without 
using another acid, and is there any free fat acid present in an acid 
soup? 

A. An acid soap cannot be converted into free fat acid without 
the use of another acid, having a greater aftinity for the base than 
the fat acid. There is no free fat acid present in an acid soap. In 
an acid soap water or hydrogen acts as a base. 

o2 Q. Please state what you call the product of fatty substances 
by the action of water at a high temperature and pressure. 

A. Free fat acids. 

03 Q. At what degree of heat is water decomposed into its simple 
elements? 

A. I know of no degree of heat at which water is decomposed into 
its simple elements; but water at a high temperature acts differently 
in cnemical decompositions and combinations. Its elements seem 
to act with greater freedom and as elements in a nascent state. 
Water is decomposed by passing it in a state of vapor over heated 
metals, particularly iron, the iron absorbing its oxygen to a certain 
extent and liberating hydrogen. 

54 Q. What difference is there, if any, in the chemical results be- 
tween the process of Mr. Tilghman and the process used by Mr. 
Werk, suppose the latter uses 7 lbs. of lime to 100 Ibs. of fatty sub- 
stance? 

A. By Tilghman’s process I consider the following to be the re- 
sult: Stearic acid, in its simplest form as monostearine, is composed 
of 35 equivalents of carbon and 54 of hydrogen, 3 equivalents of 
oxygen, with 3 equivalents of water. This body in its combination 
acts as a triple combination—that is, three times the number of car- 

bon, hydrogen, and oxygen mentioned—as monostcarine is 
Oo always present in a lime soap, combined with 3 equivalents 

of lime. In an acid soap one of these equivalents of lime, or 
two of them, may be replaced by water, acting as a base. In Messrs. 
Tilghman’s process a neutral fat acid is produced, 7. e., all the three 
equivalents of acid in combination with water, as follows: 3,C®,H*- 
OF+3HO. If seven pounds of lime are used in the production of fat 
acids a different product would be obtained, namely, stearic acid in 
its triple form, but with this difference—two equivalents of water 
would be replaced by lime, as follows: 3,C%,H*,03+ H0%Ca.0. 
(Signed) KE. 8S. WAYNE. 
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ANDREW SPIES sworn. 


Examined by defendant’s attorney : 


1 Question. Please state in whose employ vou are, and how long 
you have been so engaged, and in what capacity. 
Answer. I work for Mr. Werk, the defendant. I have been in his 
employ over 16 years, at his factory, in Cincinnati. IT have cooked f 
his stearine all this time. pt 
2). State how you have cooked the stearine at Mr. Werk’s for 
the last two vears. a 
A. I cook them in a tank, with lime and water, 5 to 6 or 7 Ibs. of +5 
lime to 100 Ibs. fat; generally use 7 Tbs.—that is best—about 5,000 
Ibs. water to 7,000 Ibs. fat; that is what the tank holds. The steam + 


is conducted from the boiler through pipes into the bottom of the 
tank, and the steam-pipes through which the steam passes are heated, 
so as to increase the heat of the steam: before it gets Inte the tank. 
The steam in the tank is heated from 336° to 550° Far., as measured 
by the thermometer. We do not use a pressure-guage at the boiler 
now. We did use it. We have a pressure in the steam-boiler from / 
110 to 120 Ibs., as indicated by a steam-grege at the boiler. The . 
steam escapes from a pipe from the top of the tank, going up to the 
third story. The pressure in the tank is abeut the same as in the 
boiler. If the pressure of steam was greater in the tank than in the 
boiler the contents of the tank would run back into the boiler. There 
is a.safety-valve at the boiler, and also one at the tank, 

3 Q. Please state how much lime you used in procuring fat acids 
in Mr. Werk’s manufactory prior to using the superheated steam, 

A. Before using the tank in cooking [used from 11 to 14 Ibs. lime 
to every 100 Ibs. fat. T found 14 Ibs. to do best. We used then 
open tubs, and put boards on the tubs; did not put weights on the 
boards. 7 

4 (). State whether vou have tried the effect of using less than 5 
Ibs. of [lime] to 100 Tbs, of fatty substance, at the manufactory of Mr. 
Werk, with the use of superheated steam. Tf yea, what was the re- 
sult of using less than 5 [bs.? 

A. TL have tried to cook with less than 6 Tbs. of lime to 100 fat, : 
and itis not good, and T have tried with Tbs. and itis not so good 
as with 6, and TP have tried it with 6. and it was not so good as with 


7 
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fo and 7 tbs. is the best. 
(Signed) ANDREW SPURS 
N ATH ANTE] Roper Jy SWOT? \ 
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2 4d Please state in what wav vou separated the glycerine from 
the fatty stebstaneces used im the mantfreturing star candles: that ts, 
how much time have vou been tn the habit of using in the process, 
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and how much acid in afterwards separating the lime from the fatty 
substances ? 
A. We have used a tub about 10 feet diameter and about 8 feet 
high, with an iron steam pipe at the bottom, through which the 
steam is conveyed; one main pipe in the middle, with from 6 to 8 
f cross pipes. Thev are perforated with small holes. Into this tub 
we put stearine, using from 11 to 15 per cent. of lime, according to 
the quality of the stearine. The lime we make into a mixture 
alled milk of lime by adding water to it. After this milk of lime 
is thrown into a tub and the cover is weighted, the whole mass is 
cooked for 6 or 8 hours. This is called a lime soap. This lime soap 
“ is then thrown into another tub, with a mixture of sulphurie acid 
3 and water. There it iscooked until it is thoroughly dissclved. This 
solution of grease is a combination of stearic, margaric, and oleic 
acids, which are separated from each other by means of hydraulic 
presses. After the lime soap is formed, the glycerine combining with 
the water is run off. The rule is te use 2 Ibs. of sulphuric acid to 1 
Ib. of lime. 
3 Q. Please state whether you have been lately using a new pro- 
cess of effecting a separation of glycerine from the fatty substances. 
’ If yea, describe the process and machinery used. 
’ A. We have recently been using a new — introduced by Mr. 
Tilghman, of Philadelphia, by which he places 2,000 Ibs. of stearine 
ake in a copper boiler, in which there is a stirrer or agitator, and mixes 
on with it 1,000 Ibs. of water, at a pressure of 150 Ibs. to 155 Ibs., and 
’ from 16 to 18 hours of cooking the stearine is separated from its 
glycerine, and by this means became fat acids. This was placed in 


the hydraulic presses, similar to the old mode, and the stearic acid 
separated from the margaric and oleic acids. The boiler is set in a 
furnace and heated by a fire. This is owing to our boiler not hav- 
ing capacity to carry pressure over 90 Tbs, 

1). State how long you have been operating in that way.” State 
how many different experiments you have been trying to separate 
vlyeerine from fatty substances. Have vou at any time used any 

steam into vour copper boiler or tank ; if vea, what heat is the steam 
introduced into the copper boiler ” 

A. We did this twice: first about five weeks ago; that is, two 
heatings. T can'tgive the exact number of experiments. Since the 
former mode we have been working with the usual regularity, vary- 
ing from } per cent. to 2 per eent. of me: generally two batehes m 

\ swccossion of evel poreentage: that is, when we ased | per cont, of 
lie We Made two batehes of fb per cont: when we used T per cent 
we wade two batches af To per cent When we frst start in the 
martin We tetse the pawsstre of the tank te the same pressure as 

: | VY means of A Pape connecting the twe together 

ter the tank has been rated toe this Pewsey the steam from 

tiie large borler is cut atf by means af a stapeooek, and ther deweat 
up the tank as before to 140 lbs hy means of the fire. 

o \) b‘lease state why Vou ceased to Operate without the intro. 

‘ duction of anv lime inte vour steartne or fatty substance State _ 

vise how much Lime vou now use when you produce the best results, 


SOS RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


A. Owing to the length of time it teek to seprinite the 
5383 stearine into glycerine and fat acids, This is the reason why 

We quit attempting to cook without using lime. As far as 
Iam personally concerned I was better pleased with the results of 
2 per cent. of lime than any other, up to the 20th of this present 
month, in which we introduced more water and $ per cent. of lime, 
the fat acids of which we have not yet pressed; but, from the gene- 
ral appearance of the stock, I think the result will be the best. 

6 Q. How many batches did you make with the } per cent. of 
lime on the 20th instant’ Tlow much water did you use to a given 
weight of steam’? How long did it take you to make the batch ? 

A. We made one batch on the 20th and one on the 21st. We 
used 1,500 Ibs. stearine and 1,500 Ibs. water, and § per cent. lime. 
[ suppose it was cooking from six to eight hours from the time the 
pressure Was Up. 

7 Q. How long were you in getting the pressure up ? 

A. I don’t know. 

8 Q. How long did it take you to work the two first batches you 
speak of without using any lime? State as nearly as you can. 

A. The first batch was 18 hours; the second batch 16 to 163 
hours in cooking. 

%(). How long did it take you to cook a batch in the old mode 
before you began to operate under Mr. Tilghman’s plan? 

A. The first operation would be from six to seven hours. The 
next operation would be from four to five hours. To separate the 
glycerine would take from six to seven hours. Then to get the lime 
out would take from three to five hours. 

10 QQ. Please state how the free fat acids, which you say was pro- 
duced in tae two first batches without the use of lime, compared in 
purity and usefulness to that procured in the old process by the use 
of lime. 

A. In these two batches the glycerine was blown, together with 
the fat acids, into one tub, and there boiled up together to settle. 
Owing to this glycerine being mixed up through the grease, I do not 
think it would be right to say that the stearic acid obtained from 
these fat acids was not of as good a quality as that we have since 
obtained, as [ think the glycerine somewhat darkened the stearic 
acid, the texture of which was solid and tirm. The quality I should 
say was good, but the glycerine darkened the color. T don’t think 
the free fat acids were as good as the fat acids we made under the 
old process, owing to the glycerine being boiled up with the fat acids, 
and thus darkening the color. 

11 Q. Is it not important to the manfacturers of star candies that 
the fat acids should be of a pure white color ? 

A. As a general thing the fat acids, after decomposition, are of a 
yellow color. 

12. Q. What color was the fat acids produced by the two batches 
made without lime? Was it near enough to the yellow color you 
speak of to be considered a good useful article ? 

A. IT should say that the color of the fat acids produced by the 
two batches made without lime was actually lighter, but the stearic 
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acid produced from this was somewhat darker, and from these two 
trials was not as good as that made under the old process. 

13 Q. Please state under whose directions was vour apparatus got 
up and at whose expense placed in your factory? Had Mr. Tilgh- 
man anything to do with the apparatus or conducting the process ? 

A. I can’t say who got the apparatus up or at whose expense 

oOo4 it was got up. It was placed in our factory by Mr. Tilgh. 

man, the brother and agent of the plaintiff, and at his ex- 

pense. If we are not satistied with his process sufticiently well to 

purchase it; that is, if I] understand the agreement. I think that 
is the agreement. 

14.Q. Have you and your partners yet become satisfied that Mr. 
Tilghinan’s process of separating the glycerine from fatty substances, 
without the use of any lime, can be profitably used by manufac- 
turers? Do you now manufacture under his process solely, or are 
you only experimenting on the matter? 

A. We have not vet become satisfied that Mr. Tilghman’s process 
of separating the glycerine from the fatty substances without the 
use of any lime can be profitably used by manufacturers. We are 
manufacturing daily with this tank, using from one-half to two per 
cent. of lime. I refuse to answer whether we are working solely in 
this way, because I think it is prying into my private business. 

15 Q. Please state what degree of heat you use in- the copper 
boiler or tank. How does the copper boiler lay or stand ? 

A. [don’t know the degree of heat used in the tank. We use a 
steam-guage, which indicates a pressure of 150 Ibs. per square inch. 
The copper boiler stands horizontal, set in the furnace. 

(Signed) N. ROPES, Jr. 


N. Rovers, Jr., re-examined by defendant’s attorney, Feb. 25: 


16 Question. Please state whether, in the process used under,the 
direction of Mr. Tilghman, you use any acid. If so, state the quan- 
tity you use. 

Answer. We use acid to decompose the stock, in the same propor- 
tion of acid to the percentage of lime as used in the old process. 


Cross-examined by Mr. TinGuM an, for plaintiff: 


17 Question. Have you been making merchantable candles from 
the products of Mr. Tilghman’s apparatus? 

Answer. We have. 

18 Q. In the old process is there not a waste of the fat, from some 
of the fat acid getting intimately mixed with the large quantity of 
sulphate of lime produced, and being thrown out with it? 

A. There is a certain percentage of the fat lost in that way. 

19 (). Is not this waste less in Tilghman’s process, on account of 
the less quantity of lime used, and of sulphate of lime produced ? 

A. I should suppose it was, but I should not like to say so for a 
certainty. I presume it from there being less lime used. 

20 Q. By the old process, with 13 or 14 Ibs. of lime and 100 Ibs. 
of fat, how much fat acids were produced ? 

72—S383 


5 ARI an: omg 
oo 


O70 = RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


A. I have always thought 95 Ibs. of fat acid from 100 Ibs. of 
grease, or about five per cent. of waste on the original quantity of 
fat. 

21 Q. By Tilghman’s process, with } pound of lime and 100 
pounds of fat, how much fat acid was produced ” 

A. According to weight of my own weighing, about 97 per cent. 
of the original weight of the fat. 

22 Q. (By defendant’s attorney.) What causes the loss of weight 
in the two processes? Is it not the separation of the glycerine from 
the grease, and does not the whole loss depend upon the amount of 
glycerine separated from the fatty substance ? 

A. According to the best authorities, there is eight per cent, or 
eight and a fraction, of glycerine in the fat or grease that Is used, 

but practically, by the use of lime, all the glycerine is not 
Oo extracted from the fat. When we come to decompose this 

lime soap by the use of acid, we do not entirely extract the 
grease from the lime. There is always a percentage left in it, which 
can be obtained by working it separately. This percentage Is so 
small that it would not justify doing so. 

25 Q. If there is eight per cent. of glycerine in’ fatty substances 
and you lose only three per cent. in working by Mr. Tilghman’s 
process, as [understand you, there is five per cent., or five per cent. 
and a fraction, of glycerine which is not separated from the fatty sub- 
stances. Do 1 understand vou correctly ? 

A. Well, I suppose that the glycerine is extracted, and the weight 
must be obtained from the water, as the theory has always been that 
fatty substances could not be erystal-ized until the glycerine was sep- 
arated from it, or the greater part of the glycerine. 

24. Q. Do you mean to say that the whole of the eight per cent. of 
the glycerine is in fact separated from the grease by Mr. Tilghman’s 
process, and that the difference in the weight—betweeM92 per cent. 
and 97 per cent.—is made by a mixture of water with the grease ? 

A. Idon'tsuppose that all the glycerine is extracted from the grease. 
What part of it is extracted I don’t know. I have never calculated 
or attempted to. As to the 97 parts of grease T can account for it in 
no other way except it must be from the water and the half per cent, 
of lime that we used. 

25 Q. If vour fat acids contain glycerine at all are they fit to use 
In making candles; if vea, with what amount of glycerine in the 
acids can you use these acids ” 

A. Well, T will have to say that T don’t know, but T have always 
supposed that there was some glycerine inthe fat acids, as one day’s 
operations varies fron: the preceding day's. 

(Signed) N. ROPES, Jk. 


C. IL. Grant sworn. 
Examined by Mr. Werk, defendant, Mareh 7, 1860: 


1 Question. What is vour business, where have vou been follow- 
ing it, and how long’? 
Answer, My business is the manufacturing [of] adamantine can- 
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-tolerably white, but not as white as the product of the same stock 
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dles. I have followed it in the city of Philadelphia for about 9 
years. 

2 Q. Please state in what way you have separated the glycerine 
from the fatty substances used in the manufacture of stearic-acid 
“andles. 

A. We did that by saponification in open tubs with 12 to 14 per 
cent. of lime. That was our first process. We then employed the 
rrocess of acidifving—that is, pouring the oil of vitriol to the fat 
eated up to a high point, afterwards completing the process by 
distillation. This was the second process. Subsequently we used 
a third process by the use of a close copper tank, with water under 
a pressure of 150 Ibs.-to the square inch, or thereabouts. Some- 
times without any lime, sometimes with } per cent. of lime, some- 
times with about 1 per cent. of lime, and sometimes with about 2 
per cent. of lime. 

3 Q. What is the result by using water and heat alone ? 

A. The result is‘-a decomposition of the fat into glycerine and fat 
acids, which were not as thorough and perfect, in our opinion, as 
with the use of lime. 

4Q. Could you compete with other manufacturers by obtaining 
free fat acids by the agency of water and heat alone ” 

A. As far as our experiments have gone, I don’t think we could. 

If we were to attempt it we would want to experiment with a 
956° larger proportion of water, or to repeat the process by draw- 
ing out the glycerine water and recharging with fresh water. 

9. What do you eall the process for the manufacture of free fat 
acids by the use of fat, water, and heat alone; and whose is it, and 
how long have you been experimenting with that process ? 

A. We have called it the Tilghman process and we have been ex- 
perimenting with it, working with it, seven or eight months. I 
purchased the process.from Mr. Tilghman, the plaintiff in this suit. 

64). After having obtained the free fat acids by heat and water, 
do you submit them to distillation in order to obtain a pure white» 
stearic acid by the usual mode of pressing ? 

A. We have worked it by distillation and by mixing the product 
of the copper boiler with other stock that had been distilled. Tam 
not positively certain that we have ever mixed the product of the 
copper boiler that had been decomposed by water alone without 
lime, but we have frequently mixed the stock that had been decom- 
posed with the use of half per cent. of line, and obtained satisfactory 
results—that is, merchantable candle stock. 

7 Q. What did vou do with the free fat acids manufactured by 
heat and water alone? Did you submit it to another process before 
using it for candle stock? If yea, what is that process? 

A. We pressed the first decomposition in our hydraulic presses, 
as usual, with great care. The stock was dark and of an unsalea- 
ble quality. We subsequently mixed it with its own hot  press- 
ings, which produced a worse result than the former. I allude in 
this answer to tallow alone. The lard stearim that we decomposed 
without the use of lime was crystalline, moderately, and pressed, 
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treated by the old lime saponification process. Not being satisfied 
with the results of the decomposition in the boiler alone, we resorted 
to the distillation of the stock after its decomposition in the boiler. 
The result was a very highly satisfactory quality of fat acidsattended 
with considerable loss of material. 

8 Q. Do you use any direct fire under the boiler, and how long 
have you so used it? 

A. We have used it now and nearly all the time since we com- 
menced, but we have used steam alone occasionally. 

ya). Ilow long a time was the operation of producing free fat 
acids by the use of heat and water alone ? 

A. In the decomposition of the stock as thoroughly as I have 
already described, it took us about 15 hours after the pressure got up 
to 150 Ibs. to the square neh. 

10@Q. Do you now manufacture by Mr. Tilghman’s process alone, 
or do you use other modes of manufacturing free fat acids at the 
same time? 

A. We make no candles from the product of the stock decomposed 
in the Tilghman boiler alone. We make candles from the prod- 
uct of that boiler afterward distilled ; also from: the product of the 
boiler not distilled but mixed with other stock that has been acidi- 
fied and distilled. Wealso make candles of stock that has been 
acidified and distilled without any admixture of the product of the 
boiler. 

11 Q. Do you use these several processes at the same time, one In 
connection with another, for the production of free fat acids? 

A. We always use Mr. Tilghman’s process in connection with 
another. 


(Signed) C,H. GRANT. 
DOG Arnint op, S60. 


NATHANIEL Ropr-, Sr, sworn. 
Mxamined by defendant’s attorney : 


1 Question. Please state your business: and, if you earry it on in 
Cincinnati, state In what part of the city and how long vou have 
been carrying it on and in what name. 

Answer. My business is the manufacture of star candles and lard 
oil. | commenced this business with Gross and Dietrick and others 
in Cincinnath in P50. In 1855 T bought them out, and have since 
carried it on Individually, but under the firm of N. Ropes & Co. 

IL have been carrying it on in Lock street, on the west side, be- 
tween Third and Fifth streets, in Cincinnati. 

2 Q. Please state in what way vou have been in the habit of sep- 
arating the glycerine from fatty substanees prior to attempting doing 
it under Mr. Tilghman’s patent process. Describe your process prior 
to that period and how much lime or other chemicals vou have been 
in the habit of using in order to produce the separation of the glycer- 
ine from the fatty substances, 

A. Prior to using Tilghman’s process we used about 13 per cent. 
of lime and about double that quantity of sulphuric acid. We used 
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open tubs. We dissolved our lime in water, and this was combined 
with the fatty substances in an open tub. We boiled it. We found 
it was cooked sufficiently by boiling 7 hours. 

This formed what is called a lime soap. I don’t know all the tech- 
nical terms. This is then put into what we call a decomposing tub, 
where it is combined with the sulphuric acid and boiled with it. 
When sufticiently boiled it is dipped over into what we call our 
stock tub. It is then run into tin pans and cooled, and the cakes 
are pressed in the hydraulic presses. 

The red oil and margerine is pressed out, and the candle-stock 
remains. 

3. Please state whether you have been working under Mr. Tilgh- 
man’s process. If yea, how long have you been working under that 
process, and under whose direction or superintendence? 

A. We have been working under it, or, | should say, rather, we 
have been experimenting with his process, until lately. The reason I 
sav experimenting is because Mr. Tilghman, when he first came here, 
informed me that he never had an opportunity of operating largely 
with lard stearine. We began experimenting about the beginning 
of January. These experiments were not satisfactory as to the 
quality of stock until recently. The stock, apparently, was not well 
c-ystallized. The giveerine did not appear well separated from. it. 
Ile has sueceeded well recently. The stock, I may say, is beauti- 
fully erystallized. It is so well crystallized, apparently, that we 
have no more trouble in separating the red oil and margerine than 
under the old process. 

These experiments have been made under the superintendence of 
Mr. B.C. Tilghman. 

| (). Please deseribe the process used in your manufactory under 
Mr. Tilghman’s superintendence in separating the glycerine from 
futty substanees—the kind of boiler used, the size of it, how it is 
heated, what degree of heat and pressure is used in the boiler, and 
how long it takes to separate the glycerine, so as to make an article 
ready for use; whether any, and what quantity of, lime or other 
substance is used in order to separate the glycerine from the fatty 
substances. 

A. Itis done ina copper boiler in a horizontal position, about 

538 12 feet long and 3 feet in diameter. It is heated up in part, 
say to about 45 degrees by our old boiler. This heat is in- 
creased by a fire under the copper boiler till a pressure is produced 
of about 150 pounds to a square inch. ‘The stoek is first melted in 
an open tub and run into the copper boiler with one-half its bulk 
of water. This water is then drawn off and the process is repeated 
with the same quantity of water. The time for cooking depends 
measurably upon the quantity of lime used in connection with the 
water. With no lime a good stock well crystallized has been pro- 
duced in 20 hours, with one-half per cent. of lime it usually takes 
about 6 hours, and probably it could be done in a shorter time with 
from 1 to 2 per cent. of lime. But under all circumstances the same 
pressure must be applied—that is, so far as our experience goes— 
we have never tested it under a lower pressure. If there is no lime 
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used we use no sulphuric acid. If we use one-half per cent. of lime 
we use about 1 per cent. of sulphuric acid. 

5Q. Are you now making a merchantable stearic acid by this 
process of Mr. Tilghman’s without the use of any lime? If so, how 
much are vou making in a day,and at what actual cost as compared 
with the old process ? 

A. We have only worked twice without the use of lime. The 
first time it was not all erystallized, nor did it give us satisfaction, 
The last time, as | said before, it was beautifully crystallized. But 
the objection to working in this way is the time it occupies, say 20 
hours, to produce an unexceptionable article. 

But by using from one-half to 2 per cent. of lime the time may 
be reduced to, say, 6 hours with one-half per cent. of lime and pos- 
sibly to dor 5 hours with from 1 to 2 per cent., under the pressure 
before named. [don't know that [| am prepared to state the com- 
parative cost of the two processes, but [have no doubt there is a 
considerable saving of expense by reason of the reduced quantity of 
the sulphuric acid used. We are making merchantable stearic acid 


with the use of lime, but we are not making it without the use of 


lime. We have made a merchantable stearte acid without the use 

of lime, but are not doing so now. The objection is, as | said be- 

fore, that it takes too much time to accomplish it without lime. 
64). Please state whether you have used or are now using the 


stearic acid made by the admixture of one-half to 2 per cent. of 


lime for the purpose of making candles. Tf vea, how do such can- 
dles compare in quality with the stearic acid made by the old pro- 
cess ? 

A. Weare now using the stearic acid made by Mr. Tilghman’s 
process for candles, We, and it will compare very favorably with 
that made by the old) process, and the candles are of a like quality. 
We are now using one-half per cent. of lime for making the stearic 
acid from which we make our candles. 

7 Q. What do you understand by Mr. Tilghman’s process? — Is it 
to make stearic acid without the introduction of any lime or with a 
portion of lime? — Tf so, what portion ” 

A. | have no particular understanding what constitutes Mr. 
Tilghman’s process, patently considered. One process he has intro- 


dueed into our factory Is to make stearle acid without the use of 


any lime. Another which he has introdneed is to make it with a 
small portion of lime. 

8 Q. How many of these boilers are at present in use in your 
factory under Mr. Tilghman’s superintendence? Is it your opinion 
that the process of making fat acids without the use of lime and sul- 

phuric acids, considering the quantity you can make in a 
539 — given time, the cost of machinery, and expense of heating, can 

be more profitably used by manufacturers than by the old 
mode ? 

A. One boiler under his superintendence. Tam not prepared to 
say that it would be more profitable, without the use of any lime, to 
work in this way rather than in the old mode. 
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Cross-examined by B. C. TILGuMan: 


% Q. Has there been any experiment made at your factory by Mr. 
Tilghman, either with or without the use of lime, in which there 
has not been some fat acid and glycerine formed from the fatty sub- 
stance treated ? 

A. In the first experiment without the use of lime there was not 
a proper separation. It had a greasy appearance. I did not taste 
the glycerine water. In tie last experiment without the use of lime 
the separation of glycerine appeared to be very perfect, as perfect as 
under the old process. 

(Signed) N. ROPES. 


Testimony. 
Ricnarp A. TingumMan vs. Micnarn Werk. 


EUGENE Grassevt, of lawful age, being first duly sworn, deposes 
and says: : 

Question ] (by Mr. Fox, for defendant). Please state your busi- 
ness, and how long vou have followed it, and where. 

Answer. Lam a chemist: | have been a chemist since my six- 
twenty-vear, about thirty-four years; in France and in Germany 
and in this country. IT have been in this country about twenty-four 
years. | have been in Cincinnati about twenty-two years, and all 
that time been [a] chemist. 

(QJuestion 2 (by same). State how and in what manner you and 
other persons engaged in the same business with you have procured 
for fat acids and the solution of glycerine from fatty or oily sub- 
stances. Please describe, its fully as you can, the means used for 
that purpose, and whether closed or open, and how you have ap- 
plied the necessary heat. If vou lave at various times employed 
different means and apparatus, please describe them, and when these 
different modes were used. " 

Answer. This branch of manufacture—the manufacture of star 
eandles—begun about 1830. They used one hundred pounds (100) 
of tallow, from twenty to twenty-four pounds of quicklime. By 
this process the glycerine is separated from the fatty acids, the glyce- 
rine remaining in the water, and the fatty acids forming a neutral 
soup with the lime. The neutral soap is then decomposed by the 
use of diluted sulphuric acid until all the lime used is taken up or 
neutralized by the sulphuric acid, the residuum of the operation 
being sulphate of lime, which leaves the fatty acids entirely free. 
They are then exposed to chrystallization in a cellar or cool place, 
and then pressed cold in a hydraulic press. This is the first opera- 
tion. By the first pressing the oleic acid is expressed or separated, 
and the stearic and margaric¢ acids remain, and is then pressed in a 
hydraulic press at a temperature of from 90 to 100 degrees Fah- 

renheit. By this operation the last remains of oleic acid are 
o40 separated, and the two acids—the stearic and margaric—are 

then ready to run inte candles after being melted and treated 
the second time witha small quantity of diluted sulphuric acid. 
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For the saponification with lime they might use wooden tubs— 
open wooden tubs; but for the decomposition of the neutral soap 
open wooden tubs lined with lead are necessary. Steam is used 
during the whole process by being passed through the liquids. I 
have never used different means, but, as chemist, know of them. 

Previous to 1855 a new process was discovered in France to use 
less lime in the saponification of the fatty acids by the use of super- 
heated steam in close vessels. By this process an acid soap is ob- 
tained instead of a neutral one, and consequently a less quantity of 
sulphuric acid is used for the decomposition of this acid soap. By 
these means the quantity of lime used has been reduced as low as 
four pounds to one hundred pounds of tallow. There ts a condensed 
statement of the means used for the process in| Wagner's Yearly 
Report. Previously to that time, about 1845 or 1S48, experiments had 
been made by using superheated steam alone to decompose fatty 
acids, without the used [of] lime or any other alkali-s, the glycerine 
uniting with the water and leaving the fatty acids free; but this 
process is slow and rather dangerous. The first process described 
here has been followed sinee 1850 by distillation in large copper stills 
by the use of superheated steam, the fatty substances having been 
previously treated with from four to six per cent. of concentrated 
sulphuric acid. This process is still in use. By superheated steam 
I mean a temperature of from four hundred [and] fifty to six lun- 
dred degrees and above Fahrenheit. 

QJuestion 3 (by the same). Tlow much sulphuric acid do you use 


—) 


to neutralise a pound of quicklime | 


Answer. | don't remember now, but there is always an excess of 


acid used. 

Question 4 (by same). Have vou known that free fat acids and the 
solution of glycerine ean be produced by heat and water alone ? 
[Tow long since, and how have vou ascertained this’ [f from seten- 
tific works, state the names of the works and publications, and when 
made and where published. Tf "from = practical knowledge, state 
When and where. 

Answer, [have known that free fat acids and the solution of gly- 
cerme ean be Procure d Ly heat alone, lL dont remember now the 
works in which TPT have read it, but the process is mentioned in 
Paven'’s Chemistry, edition of TSol, published im Paris, Franee. | 
read of this process previous ef TSo0,) T have not practiced this 
myself, but Thave known it to be in’ practical operation in’ this 
country, in Philadelphia, and, DT think, England and France. 

Question 5 (by same). State vour opinion whether it ts, practically 
and economically speaking, possible to produce free fat acids and so- 
lutions of vlye ritne from fatty or oly substances by the application 
of heat and water alone without the use of other chemical sub- 
stances with the fatty substances; if vea, what degree of heat is 
heeessary for that Purpose ? 

Answer. It ts mv opinion that this process cannot be used eco- 
nomically here in this country. Tt might be used in England, be- 
cause labor and capital ischeaper. It would require about (600) six 
hundred degrees of heat with water alone. 


~ 
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Question 6. Can you state the quantity of lime and sulphuric acid, 

with the use of superheated steam introduced into a closed tank or 

vessel, necessary to produce free fat acids from one hundred 

O41 (100) pounds of fatty or oily substances? If yea, state; and 

what is the value or cost to the manufacturer of such sulphuric 

acid and lime? State also the quantity of sulphuric acid and lime 

necessary to produce the same results when the fatty or oily sub- 

stances is heated in a closed tank without the use of superheated 
steam. 

Answer. It is my opinion that half the quantity of lime compound 
with that used formerly will be enough, by using superheated steam 
in close vessels; consequently half the quantity of sulphuric acid only 
is necessary, and the time of the operation is shorter by the use of 
superheated steam, and a better yield of fatty acid is obtained. 

Ek. GRASSELI. 

Ee. GRASSELI recalled. 

Cross-ex amination : 

(QJuestion 1 (by Mr. Tilghman, for plaintiff). What is the date of 
the book containing the account of the process referred to in your 
answer to the second question, wherein the fat was heated with four 
(4) per cent. of lime in a close vessel ? 

Auswer. It was Wagner’s Yearly Report, of the year 1855. 

(QJuestion 2 (by same). Have you ever read an account of that pro- 
cess in any book previous to that date? 

Answer. No, sir. 

Question 3 (by same), In speaking of an acid soap you do not 
mean a combination combination of a neutral soap with an excess of 
fat acids? 

Answer. It is not a combination of neutral soap, but an acid soap 
altogether, in which fatty acids are in excess of the lime, which is 
used as a base. 


Ek. GRASSELLI. 
CFRASSELLI. 


Question by defendants. Please state what difference there is, if 
any, between the process of Mr. Tilghman and the process used by 
Mr. Werk, suppose the latter uses seven pounds of lime to one hun- 
dred pounds of fatty substance. 

Answer. So far as Tam acquainted with the process of Mr. Tilgh- 
man, his process consists In passing an emulsion of fats and water 
through a series of pipes heated at a high temperature. By this pro- 
cess the glycerine is separated from the fatty matters, and the fatty 
acids are left free. It might then be used for the manufacture of 
candles. 

As far as Lam acquainted with the process used by Mr. Werk, he 
uses a less quantity of lime than was used in the old process of form- 
ing a neutral soap. By using a less quantity of lime, and subjecting 
the fattv matters in presence of the lime and water to a current of 
superheated steam, a neutral soap is first obtained, which, by the 
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help of superheated steam or increase of heat, has the tendency to 
free the balance of the fats used of their glycerine, and thus changing 
the whole compound to an acid soap, in which the fat acids are in 
excess. The smallest quantity of lime which has been found to 
answer this purpose is not less than four per cent. of the fatty matter. 
To free this acid soap from its base (the lime) sulphuric acid is used, 
but in less quantity than would have been necessary to decompose 
the neutral soap, while in the process of Mr. Tilghman there is no 
Hime, and consequently no acid used at all. 

Question 2 (by same). What do you call the product of fatty 
542 substances when the glycerine is separated by means of lime 

and the lime separated by sulphuric acid ? 

Answer. In the first place, I call it an acid soap so long as lime 1s 
with it, and after the lime is eliminated by sulphuric acid they are 
free fatty acids. 

Question 3 (by same). Please state what you call the product of 
fatty substances by the action of water at a high temperature and 
pressure? 

Answer. Free fatty acids and glycerine. 


Kk. GRASSELLI. 


Epwakb 5S. Wayne, of lawful age. being first duly sworn, says 
and deposes : 


(Juestion 1 (by Mr. Fox). Please state your business, and how long 
you have followed it, and where. 

Answer. Tam a chemist by profession, and have been engaged in 
it practically and scientifically the last fifteen vears (15) in this city 
and in Philadelphia previously. 

(QJuestion 2 (by same). Please state your knowledge of the mode 
and manner of producing free fat acids and the solution of glycerine 
from fatty or oily substances. Describe the usual mode in’ which 
this is done, whether by heat alone or by the use of heat with 
chemical substances mixed ‘with the fatty or oily substances. 

Answer. [ am theoretically acquainted with the manufacturing 
of stearic acid and glycerine. There is one process by saponitiea- 
tion, by means of lime, which forms a fatty soap with the lime, and 
free glycerine separated by decom position is held in solution with 
the water present. ‘To this lime soap sulphurie acid is added, which 
decomposes it, forming sulphate of lime with the lime and sets the 
futty acids free. Another process, sulphuric acid itself is used sas a 
saponifier. The acid combines with the glycerine and the fat acids 
are liberated. The fat acids after this treatment are washed with 
water to free them from the acid as much as possible, then placed 
Ina copper still and distilled over by a current of superheated steam ; 
sometimes an auxiliary fire is also placed under the bottom of the 
still, but this is not universal though. By this process the glycerine 
is lost—thrown away in combination with the sulphurie acid as a 
world product. The stearic acid distils over from the still, but not 
as pure stearic acid. It contains, besides stearic acid, solid hydro- 
earbons, mutual produets of the decomposition of stearic acid and 
‘leic acids by the action of heat; also accompanied with more or 
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less acrolein-. A larger quantity by that process of candle stock, I 
believe, can be obtained than by the former one, but I question its 
economy over the other process mentioned above, from the fact that 
the oleic acid obtained has much less market value than the other. 

Another process that Iam acquainted with also is the reducing 
the quantity of lime mentioned in the first instance, say down to 
one-fourth (say from fifteen to twenty pounds to one hundred pounds 
of fat are used in the first process), placing the lime and fat in a 
suitable close vessel and applying either superheated steam or press- 
ure, producing thereby an acid soap. Stearic acid is a_tribasic 
body—that is, it will combine with one, two, or three equivalents of 
a base. By a base I mean lime, potash, soda, and hydrogen. Now, 
this acid soap is a stearic soap, containing one equivalent of lime and 
two equivalents of hydrogen, obtained by the decomposition of 
water In this process. This acid lime soap consequently requires 
only one-third of the quantity of acid to decompose it into fatty 

acids as would require to be used in the first process mentioned. 
OAS [ am also acquainted with two other processes by the use 

of superheated steam alone. The first, that by Mr. Tilghman, 
by passing a mixture of oil and water through a coil of pipe heated 
to a temperature between six and seven hundred of Fahrenheit of 
heat. Decomposition ensues by the process, and free fatty acids 
und glycerine are obtained in this process. The elements of water, 
oxvgen, and hydrogen are the elements of the decomposition, 
being held in very slight union at the temperature to which they are 
submitted, the hydrogen acting as it were, as above, for the hy- 
drogen. 

I am also acquainted with a process somewhat in its principles 
parallel, but practically different, by merely transmitting a cur- 
rent of superheated steam into a still containing the neutral fatty 
bodies, causing free fattv acids and free glycerine to distill over. 
Ii) both these processes the glycerine is carried over mechanically 
by the steam acting asa carrier, as glycerine will not distill per se 
without decomposition. I am also acquainted with another*process 
in which are alkalies. Potash is used as a saponitier. To this soap 
alumina, in the form of clay or otherwise, is added, which decom- 
poses the soda soap, the fatty acids combining with the alumina, 
the potash being set free. This alumina soap is decomposed by 
means of sulphurie acid, the waste product thus being made a 
source of profit, being thus converted into a double sulphate of 
alumina and potash, commercially known as alum. 

Another process is saponification by means of chloride of zine 
acting chemically on neutral fats, decomposing them into fatty acids 
and glycerine. This process may be economical, as nearly the whole 
of the chloride of zine used may be obtained back again. The de-" 
composing power of the chloride of zine illustrates the action exer- 
cised by superheated steam upon upon these fatty bodies, viz., the 
decomposition of water and the fixation of oxygen and hydrogen 
liberated between the fatty acids and the glycerine. This last pro- 
cess has been used in South America for the purpose of forming the 
fatty acids, stearic. 
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Question 3 (by same). Have you knowledge that free fat acids 
and the solution of glycerine can be produced by heat and water 
alone?’ If yea, how long since, and how have you ascertained this ? 
If from scientific books or works, state the names of the works and 
publications, and where made and where published. If you have 
practical knowledge, state when and where. 

Answer. | have known free fat acids and glycerine to be obtained 
by the fixation of the elements of water through the agency of heat 
and steam. This decomposition is mentioned by Payne, a work 
published in Paris in the year 1851. IT have had access to a copy 
almost ever since it came to this country. [| have had a copy about 
five years. IT have had access to a copy since the fall of 1851 or the 
spring of 1852.) My copy isa German copy. It is also stated in 
Regnault. My Regnault isan American edition. The publication 
of that edition LT cannot tell. It was published in’ Philadelphia by 
Lippencott & Co., Pthink. T got one of their first copies. It was 
published, I think, eight or nine years ago. Well, T may safely say 
that | have known this thing as a general chemical fact for this last 
(:) or 10) hine or ten Veurs., | have never practically been engaged 
in the business, although T have frequently been consulted in regard 
to the matter by manulacturers. From descriptions contained in 
the books ubove referred to, connected with my general knowledge 
of chemistry, lean carry out the process of decom position by stearic 
[acid |} and heat. 

Question 4 (by same). State whether, in your opinion, it Is, prae- 

tically and cconomically speaking, possible to produce free 
O44 fat acids and solutions of glycerine from fatty or oily sub- 

stances by the application of heat and water alone without 
the use of other chemical substances with the fattv substances? If 
yea, What degree of heat is necessary for that purpose ’ 

Answer. T believe it is, but Ido not think that the process of Mr. 
Tiighman Is il practicable Process, ecohomeally considered. The 
wear and tear of apparatus would increase the cost of production too 
much. By wear and tear [ mean destruetion of pipes and. the 
small quantity that could be operated Upon In nt giver time. x- 
perimentally it is a very perfeet process, so far as the theory involv- 
Ing the process is coneerned. A distillation of that kind ean be 
produced by a temperature of from,sayv, between five hundred and 
fifty (050) and six hundred and tifty (650) degrees of Falrenheit. | 
believe steam and heat are used alone in decomposing neutral fat 
bodies at present by Messrs. Price & Co., of London, thereby pro- 
ducing glycerine and the fat acids. 

Question o (by same) Can vou state the quantity of lime and 
sulphuric acid, with the Lise ot superheated steam introdueed Into il 
closed tank or Vessel, hecessarv to produce free fat acids from one 
hundred pounds of fatty or oily substances? If yea, state: and 
What is the value or cost to the manufacturer of such sulphuric nel 
and lime? State, also, the quantity of sulphurie acid necessary to 
produce the same result when the fatty or oily substances is heated 
Ina closed tank without the use of superheated stein. 

Answer. The quantity of lime used where superheated steam 1s 
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used in close vessels with water is five pounds to one hundred 


pounds of fat. The same quantity is necessary, also, when heat 
alone is used with water. The principle involved in both is the 
same. By the means of pressure you increase the boiling point of 
water; consequently you obtain the desired temperature. Temper- 
ature alone is necessary. By the use of superheated steam you ob- 
tain the same end in close vessels. I allude here to close vessels. 
The quantity of sulphuric acid required is, of course, reduced. For 
instance, if fifteen pounds of lime were used by the old process, you 
would ordinarily require about thirty-five pounds of ordinary sul- 
phuric acid to decompose the lime soap. By reducing the lime to, 
suy, five (5) pounds, from eleven to twelve pounds of acid alone 
would be required. It would take little over two pounds of acid to 
a pound of lime, 

Question 6 (by same). You have alluded to Mr. Tilghman’s mode 
or method of producing free fatty acids by heat. Please state what 
other modes can be resorted to in order to produce the same result. 
Is it necessarv to have a heavy pressure in order to prevent the con- 
version of the water into steam during the process ? 

Answer. No, sir; the process Is hot absolutely hecessaury. To pre- 
vent the conversion of water into steam, I do not consider that press- 
ure is necessary, Steam being thrown in a superheated state in 
excess, a portion of it decomposing and acting chemically would re- 
duce the fatty bodies into the fat acids and glycerine. The excess 
of steam escaping from the still would carry over the glycerine 
mechanically, and also facilitate the distillation over of the stearine 
acids. It is necessary to have a pressure to prevent water frem be- 
ing converted into steam. | can heat water red-hot, if 1 can confine 
it long enough; and again I can throw water on a red-hot iron, 
which will evaporate very slowly from the heated surface, it assuin- 
ing what is well known as the spheroidal condition, the philosophy 
of which it is not necessary to explain. 

Question 7 (by same). Please state whether you have examined 

the specifications to Mr. Tilghman’s patent; if vea, how he 
545° produces a pressure to prevent the water being converted into 

steam. Statealso whether the same degree of heat can be 
obtained without adopting that mode of pressure. 

Answer. The plan Mr. Tilghnian adopts is by means of a loaded 
safetv-valve. The same degree of heat could be obtained otherwise, 


Kk. S. WAYNE. 


N. Rorves, duly cautioned and sworn, deposeth as follows: 


Question (by defendant’s counsel). Please state your business, and 
if vou carry it on in Cineinnati state in what part of the city, and how 
long vou have been conducting the business, and in what name. 

Answer. My business is the manufacture of star candles and lard 
oil. I commenced this business with Gross & Dietrich, in the city 
of Cincinnati, in the year 1850.) In 1855 1 bought them out, and 
have since carried it on individually, but under the firm name of 
N. Ropes & Co. I have been and am now carrying it on on the west 
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side of Lock street between Third and Fifth streets, in the city of 
Cincinnati. 

Question 2 (by same). Please state In what way you have been in 
the habit of separating glycerine from fatty substances prior to at- 
tempting doing it under Mr. Tilghman’s patent process. Describe 
your process prior to that period and how much lime or other chemi- 
cals you used in order to produce the separation of the glycerine 
from the fatty substances. 

Answer. Prior to using Mr. ‘Tilghman’s process we used about 
thirteen (13) per cont. of lime and about double that qua/-ity of sul- 
phuric acid. We used open tabs. We dissolved our lime tn water, 
and then this was combined with the fatty substances In an open 
tub. We found it was cooked sufliciently by boiling it seven (7) 
hours. This formed what is called a lime soap. [do not know all 
the technical terms. This was then put into what we called a de- 
composing tub, where it was combined with sulphurie acid) and 
boiled up with it. When sufficiently boiled it was turned into what 
is called the stock tub. [It was then run into pans and cooled, and 
the cakes were afterwards pressed in the hydraulic press. The red 
oil and margarine were pressed out and the candle-stock remained, 

Question 5 (by same). Please say whether you have been working 
under Mr. Tilghman’s process. [f yea, how long have you been 
working under that process and under whose direction and superin- 
tendence? 

Answer. We have been working under it, or T should say, rather, 
we have been experimenting with lis process, until lately. The 
reason IT say experimenting is because when Mr. Tilghman first 
came here he informed me he had never an opportunity of operat- 
Ing largely with lard stearine. We began experimenting about the 
beginning of January, 1S60.) Phese experiments were not satisfac- 
tory as to the quality until recently. The stock, apparently, was not 
well erystalized. The glycerine did not appear to be well separated 
from it. Ele has succeeded well recently. “Phe stock, | may say, is 
beautifully erystalized. Tt is so well erystalized, apparently, that we 
have no more trouble in separating the margarine and red oil than 
under the old process. These experiments lave been made under 
Mr. B.C. Tilghian’s superintendence, 

Question - (by same). Please describe the process used at your 
manufactory under M. Tilelimian’s superintendence 1 separating the 
glycerine from fatty substances; the kind of boiler used, the size of 
it, how it is heated, what degree of heat and pressure is used under 
this process in the boiler, and how long it takes to separate the 

glycerine so as to make an article for use; whether any and 
546° what quantity of lime or other substance is used in order to 
separate the glycerine from the fatty substances, 

Answer. [tis done in a copper boiler, about twelve (12) feet long 
and three (5) feet in diameter. It lays in a horizontal position. It 
Is heated up in part, say about (15°) forty-five degrees from our own 
boiler. ‘This heat is increased by a fire under the copper boiler till 
a pressure Is produced of about (150) one hundred and fifty pounds 
to the square inch. The stock is first melted in an open tub, and 
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then run into this boiler with one-half of its bulk in water. This 
water is then drawn off and the process is repeated with the same 
quantity of water The time for cooking depends measurably upon 
the quantity of lime used in connection with the water. With no 
lime, a good stock, well erystal-ized, has been produced in twenty 
(20) hours; with one-half per cent. of lime it usually takes about 
six hours, and probably it could be done in a shorter time, with 
from one (1) to two (2) per cent. of lime. But under all circam- 
stanees the same pressure must be applied, so far asour experi- 
ence goes. We have never tested it under a lower. If there is no 
lime used, we use no sulphuric acid; if we use one-half per cent. of 
lime we use about one per cent. of sulpurie acid. 

Question 6 (by same). Are you now making a merchantable stearic 
acid by this process of Mr. Tilghman without the use of any lime? 
If so, how much are you making in a day, and at what actual cost, 
as compared with the old process ? 

Answer. Wehave only worked twice without the use of lime. The 
first time it was not crystal-ized, nor did it give us satisfaction. The 
last time, as I said before, it was beautifully cyrstal-ized ; but the ob- 
jection to working this way is the time it occupies, say twenty (20) 
hours to produce an unexceptionable article; but, by using from 
one-half to two per cent. of lime the time may be reduced to, say, 
six hours, with one-half per cent. of lime, and possibly to four (4) or 
five (5) hours, with from one to two per cent. of lime, under the 
pressure before named. I don’t know that Iam prepared to say 
What is the comparative cost of the two processes ; but I have no 
doubt there is a considerable saving in expense by reason of the re- 
duced quantity of vitriol or sulphuric acid used. We are making 
merchantable stearic acid with the use of lime, but we are not 
making it without the use of lime at present. 

We have made a merchantable stearie acid without the use of 
lime, but we are not doing so now. The objection, as I said before, 
is that it requires too much time in accomplishing it without lime. 

(Juestion 7 (by same). Please state whether you have used, or are 
using now, the stearic acid made by the admixture of from one-half 
(3) to two (2) per cent. of lime for the purpose of making candles ; if 
yea, how do such candles compare in quality with stearic acid made 
by the old process ? 

Answer. We are using the stearic acid made by Mr. Tilghman’s 
process for candles, and it will compare very favorably with that 
made by the old process, and the candles are of a like quality. We 
are now using one-half (4) per cent. of lime for making stearic acid, 
from which we make our candles. 

Question S (by same). What do you understand by Mr. Tilgh- 
man’s process; is it to make stearic acid without the use of any lime 
or with a certain proportion of lime; if so, what proportion ? 

Answer. I have no particular understanding what constitutes Mr. 
Tilghinan’s process, patently considered. The process he has intro- 
ducd into our factory is to make stearic acid without any lime. 
Another process he has introduced 1s to make it with a small quan- 
lity of lime. 
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Question 9 (by same). How many boilers are at present 

in use in your factory, under Mr. Tilghman’s superintend- 

ence? Is it your opinion that the process of making a fat acid, 

without the use of lime and sulphuric acid, considering the quantity 

you can make ina given time, the cost of machinery, and expense 

of heating, can be more profitably used by manufacturers than by 
the old mode? 

Answer. We have one boiler under his superintendence. IT am 
not prepared to say that it would be more profitable, without the 
use of any lime, to work in this way than by the old way. 

Cross-examination by Mr. B.C. TitGuM an, agent for the plain- 
tiff: 

Has there been any experiment made at your factory, by Mr. 
Tilghman, either with or without the use of lime, in which there 
has not been some fat acid and glycerine formed from the fatty sub- 
stance treated ? 

Answer. In the first experiment, without the use of lime, there 
Was nota proper separation. It had a greasy appearance. [did 
not taste the glycerine water. In the last experiment, without the 
use of lime, the separation of vlycerine appeared to be very perfect— 
as under the old process. 


NATH. ROPES. 


CHakces HH. Grant, being duly sworn, deposes and says: 


Question 1 (by Mr. Fox, for defendant). Please state what Is your 
business, and where you are following it, and how long you have 
followed it. 

Answer. My business is the manufacture of adamantine candles, 
In the city of Philadelphia. T lave been engaged in the business 
there about nine vears. 

(QJuestion 2. Please state in what way you have separated the 
glycerine from the fatty substances used in the manufacture of 
stearie-acid candles ? 

Answer. By saponification in an open tub, with twelve to fourteen 
per cent. of lime. This was our first process. We then employed 
the process of acidifving—that is, pouring in the oil of vitriol on 
the fat, heated up toa high point; afterwards completing the pro- 
cess by distillation. Subsequently, we used a third process, by 
the use of a close copper tank, with water, with a pressure of one 
hundred and fifty pounds to the square inch, or thereabouts ; some- 
times without any lime; sometimes about one-half per cent. ; some- 
times with one per cent. of lime. 

Question 5. What is the result when water and heat alone are 
used ? 

Answer. The result is a decomposition of this into glycerine and 
fat acids, which were not as perfect, In our opinion, as with the use 
of lime. 

Question 4. Could you compete with other manufacturers by ob- 
taining free fat acids by the agency of water and heat alone? 
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Answer. As far as our experiments have gone, I don’t think we 
could. If we were to attempt it, we would want to experiment with 
a larger proportion of water, or repeat the process by drawing out 
the glycerine water and rechanging with fresh water. 

Question 5. What do you call the process for the manufacture of 
free fat acids by the use of fat, water, and heat alone? Whose is it. 
and how long have you been experimenting with it? 

Answer. We have called it the Tilghman process. We have been 
experimenting with it, working with it, for seven or eight months. 
[ purchased the process from Mr. Tilghman, the plaintiff in this 

sult. 
4S QWuestion 6. After having obtained the free fat acids by 
heat and water do you subject them to distillation in order 
to obtain a pure white stearic acid by the usual mode of pressing? 

Answer. We have worked it by distillation and by mixing the 
product of the copper boiler with other stock that had been dis- 
tilled. [ am not positively certain that we have ever mixed the 
product of the copper boiler that had been decomposed by water 
alone, without lime; but we have frequently mixed the stock which 
had been decomposed by the use of one-half per cent. of lime and 
obtained satisfactory results—merchantable candle stock. 

Question 7. What did you do with the free fat acids manufac- 
tured by heat and water alone; did you submit it to another pro- 
cess before using it for candle stock ; if yea, what is the process? 

Answer. We pressed the first decompositions in our hydraulic 
presses as usual with great care. The stock was dark and of an 
unsaleable quality. We subsequently mixed it with its own hot 
pressing, Which produced a worse result than the former. Tallude 
in this answer to tallow alone. The lard stearine that we decom- 
posed without the use of lime was crystalline. moderately and pressed 
tolerably white, but not as white as the product of the same stock 
treated by the old lime saponification process. Not being satisfied 
with the result of the decompositions in the boiler alone, we re- 
sorted to distillation of the stock after its decomposition in the 
boiler. The result was very highly satisfactory quality of fat acids, 
attended with considerable loss of materials. 

QQuestion 8. Do vou use any direct fire under the boiler; if yea, 
how long have you used it ? 

Answer. We have used it nearly all the time since we commenced, 
but we have used steam alone occasionally. 

Question #. How long a time was the operation of producing free 
fat acids by heat and water alore? 

Answer. In the decomposition of the stock as thoroughiy as I 
have already described it took us about thirteen hours after the 
pressure got up toone hundred and fifty pounds to the square inch. 

Question 10. Do you now manufacture by Mr. Tilghman’s pro- 
cess alone, or do you use other modes of manufacturing free fat 
acids at the same time? 

Answer. We make no candles from the product of the stock de- 
composed in the Tilghman boiler alone. We make candles from 
the product of that boiler afterwards distilled; also from the pro- 
74—S883 
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duct of the boiler not distilled, but mixed with other stock that has 
heen aciditied and distilled. We also make candles from the pro- 
ducts of the stock decomposed in the Tilghman’s boiler alone. We 
make candles from the produet of that boiler afterward distilled ; 
also from the product of the boiler not distilled, but mixed with 
other stock that has been aciditied and distilled. We also make 
eandles of stock that has been aciditied and distilled. We also 
make candles and stock that has been acidified and distilled with- 
out any admixture of the product of the boiler. 

Question 11. Please state vhether or not you use these several 
processes at the same time, one in connection with another, for the 


production of free fat acids, ; | 
Answer. We always use Mr. Tilghman’s process In- connection 


with another. i 
C. H. GRANT. 


Cross-examination waived by plaintiffs solicitor. 


ony James Gamece, of lawful age, being first duly sworn, de- 
PrOses sun SUVS. 

(Question 1 (by Mr. Fox). Please state what business you are in 
and how long you have followed it, and in what place. 

Answer. Tam one of the firm of Proctor & Gamble. Tam engaged 
In the manufacturing of soap and candles, on Western Row, between 
York and Dayton streets, in the city of Cincinnati. TP hiave been in - 
the business about thirty-eight vears, and in that place about twenty- 
three years, 

Question 2 (by same.) State how and in what manner vou and 

other persons engaged in the same business have procured free fat 
acids and the solution of glycerine from: fatty or oily substances. 
Please describe, as fully as you can, the means used for that purpose, e 
the kind of tank used for the purpose, aud whether closed or open, 
and how vou have applied the necessary heat. If vou have at vari- 
ous times employed different means and apparatus, please describe 
them, and when these different modes were used. 

Answer. We at tirst procured it by applying fourteen pounds of 
lime to one hundred pounds of fat substance, with a quantity of 
water heated by steam. We first emploved an open vessel, and the 
steam was applied by a pipe going down to the bottom of the vessel. 
When the substance was properly united, we covered the vessels as 
close as possible with boards, to get as much pressure with steam as 


we could. We continued this process for about three vears; then re 
we made a change by putting a second cover on the tub to procure 
miore pressure in the vessel. We commenced the stearie-acid busi- 
ness In TSoO,) About 1855 we made the change above referred to, 
that we put the second cover on. The first cover was inside of the 
tub. ‘The second cover was — and put on top, so as to make it as 
fast as possible. Part of the second top cover was fastened down, 
nailed down : the other part Wis slipped Ol tiglit to it. Whether 
there Was a — or not, | dont know. Part of these works gave away $ 


and we never replaced them. We continued on this two or three 
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vears before they gave away. Then we continued on until 1858 
with only one cover. Then we procured a tank, iron tank, made of 
boiler-iron close. We introduced steam by a pipe in the bottom 
running horizontal, having an agitator Inside, which is composed of 
a shaft going through the center of the tank, and having two arms, 
Into Which was inserted two pieces of iron running from one to the 
other, to agitate the substance in the tank. The steam is got into 
the bottom of the vessel by a pipe leading direct from the boilers. 
To every hundred pounds of stock, fatty substance, we introduced 
from tive to six pounds of lime. We used a less quantity of water 
than with the open vessel. There was less quantity of water than of 
grease. We used no fire heat in the tank. For about three months 
we used heat under the tank in addition to the steam, but we use 
none now. We used a pressure of one hundred and ten pounds on 
the boiler by the guage, but the degree of heat in the tank I don’t 
know, but it would be about the same pressure in the tank as on the 
boiler. By pressure I mean the pressure as measured on the boiler 
by the steam guage. We have used a thermometer, but the exact 
degree of heat I can’t say now. The time occupied in the first mode 
of process with the open tab was about eight hours, I believe, and 
the last mode of process, by means of the tank, about five hours, 
from fourto six. After the above process or operation is completed, 

we then put this substance into a [decomposing] tub, and in- 
500 troduce three pounds of sulphuric acid diluted with water to 

one pound of lime. In both modes of process We used the 
same proportion of sulphuric acid to like weight of lime. 

Question 3 (by same). Please state why vou use five pounds of lime 
to one hundred pounds of fat; will not less quantity answer,the pur- 
pose ? 

Answer. We find that a less quantity will not answer; we have 
had to increase a little over that. 

Question 4 (by same). Please state how many other manufacturers 
in Cincinnati have used the same process, and name them. 

Answer. I can’t tell how many others there are at present. Mr. 
Jones at present uses the same process—Jones & Conaban—and that 


is all ] know of. 
JAMES GAMBLE. 


ANDREAS Sptes, of lawful age, being first duly sworn, deposes and 
Says: 

Question 1 (by Mr. Fox). Please state in whose employ you are, 
and how long you have been so engaged, and in what capacity. 

Answer. Iam in the employ of Mr. Werk, the defendant in this 
case. I have worked for him over sixteen years, in his factory in 
Cincinnati. I have cooked his stearine during that time. 

Question 2 (by same). State how you have cooked the stearine at 
Mr. Werk’s for the last two vears. 

Answer. [ cook them in atank. I use lime and water. I use 
five, six, an] seven pounds of lime to one hundred pounds of fat. 
I generally use seven pounds; that is the best. I use about five 
thousands pounds (water) to seven thousand pounds of fat. That is 
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about what the tank holds. The steam is conducted from the boiler 
through pipes to the bottom of the tank, and the steam pipes through 
which the steam: goes are heated, so as to increase the heat of the 
steam: before it gets into the tank. The steam in the tank is heated 
from three hundred and thirty-six (596) to three hundred and fifty 
(350) degrees, as measured by the thermometer. We don’t use a 
pressure-grage at the boiler now; we used to use one. The pressure 
on the steam: boiler is from one hundred and ten (110) te one hun- 
dred and twenty (120) pounds, as indicated by the steam-geaage al 
the boiler The stem « Secures TROT TL PrP ye from the tap of the tank, 
wolng up te the thind story. “Phe pressure ta the tank is about the 
sume asin the botler, Tf the steam: pressure Was greater In the hunk 
the contents of the tank would run back mn the boiler, There ts a 
sufetv-valve at the botler amd also one at the tank. 

Question 3 (bw same) Please state how much lime veu used in 
procurmg tat actds tino Mr Werk’s manufactory prior toe using the 
superheated steam, 

Answer. Before the using of the tank in cooking | used from 
eleven (11) to fourteen (14) pounds to do best. The tubs were open, 
with boards on the lopay (We dhidl net) peut Weights on the boards. 


(Question bby sane). State whether vou have tried the effect of 


using less than five pounds of lime to one hundred pounds of fatty 
substance at the manufactory of Mr. Werk, with the use of super- 
heated steam. If vea, what was the result of using less than five 
pounds ” 

Answer. [have tried to cook with less than five pounds of lime 
to one hundred pounds of fatty substance, and it was not good ; and 
| have tried with five, and it was not as good as with six; and | 
have tried with six, and it was not as good as seven. Ihave found 
sevell pounds to be the best. 


ANDREAS SPIES. 


501 hrancis XN. Wiepemer, of lawful age, being first duly 
SWornh, deposes ana SUVs: 

Question 1 (by Mr. Fox). Please state what business you are in 
and how long you have followed it, and in what place. 

Answer. Lam in the soap and star candle manufactory in Cin- 
cinnati. LT have been in the business for myself since the vear 1S38. 
That is my trade. [learned it when Twas a boy. My factory is 
the corner of the Fifth and Miami canal and my store is on Front, 
between Main and Walnut. 

Question 2 (by same). State how and in what manner vou and 
other persons engaged in the same business with vou have procured 
free fat acids and the solution of vlveerine from fatty or oily sulb- 
stance. Please describe. as fully as vou can, the means used for that 
purpose, the kind of tanks used for the purpose and whether closed 
or open, and how you have applied the necessary heat. If you have 
at different times emploved different means and apparatus please 
describe them and where those different modes were used. 

Answer. We first began to manufacture star candle in the year 
1847 in Cincinnati. At first we used open tubs. When we had ma- 
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terials in we had them slightly covered with planks to keep the heat 


in as much as possible. We heated with steam, introduced into the 


bottom of the tub by pipes spread around through the bottom. 
These pipes had holes in them, through which the steam passed. 
At that time the pressure upon the botler was from 60 to 75 pounds. 
We continued that process until about the vear 1854 or 1855. We 
used from TL to 14 pounds of lime to 100 pounds of fat under the 
old process, [It took us then from 6 to 8S hours to boil the fat, usu- 
ally from 7 te 7} hours. We used at that time water in the tub; 
about one-third as much water as grease, [| suppese, though T cannot 
sev for certaim what propertion. In Td er Io, Dbeliewe in 1855, 
we changed eur mode by largely increasing the size of our tubs, 
making them about double the size, and lined them with lead all 
over Inside, We increased our tubs m the height principally, so 
that now they are about 3} to 6 feet In diameter. We introduced 
the steam at the bottem of the tub, the same as before, but Inereas- 
ing the bettom steam: pipes to about three times the former size. 
We Increased the steam so that we use from 75 to {0 pounds of steam 
at the boiler. The tub is open until the materials are all in, then 
we close it up and put planks on close together, and weight it down 
with heavy iron bars, with rags on the tops of the planks to prevent 
the steam from going through the joints, the iron being on the rags. 
Since making the above alteration we have used, first, 11 pounds of 
lime to 100 pounds of fatty substances; we then put down to 10, and 
gradually have reduced it to? pounds, and we regulariv now use 
ouly 9% pounds of lime to 100 pounds of fat. While we are boiling 
in the tubs we keep the steam in the boiler for 80 to 90 pounds. It 


takes about as long now to boil as it used to under the old process. 


KF. X. WIEDEMER. 


The further taking of depositions is adjourned till Monday, Feb. 
13, 1809, at 2 p. m. 
B. J. HORTON, 
Not. Pub. 


Adjourned to Feb. 2Ist, between hours stated in notice. 
B. J. HORTON, 
Not. Pub. 


Do Monpay, Feb. 21st, 1860. 
Continuation pursuant to last adjournment. 


GEORGE SHILLITO, of lawful age, being first duly sworn, deposes 
and says : | 

(Question 1 (by attorney for defendant). Please state your busi- 
ness and how long you have followed it, and where. 

Ans. My business is the manufacturing of oil, candles, and 
soaps. I have followed it between ten and eleven years in Cin- 
clnnatt. 

Question 2 (by same). Please state your knowledge of the mode 
and manner of procuring free fat acids and the solution of glyce- 
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rine from fatty or oily substances; deseribe the usual mode in 
which this is done, whether by heat alone or by the use of heat 
with chemical substances mixed with the fatty or oily substances. 

Answer. When we first commenced we mixed the stearine or stock 
with from (12 to 14) twelve to fourteen pounds of lime; we put 
water inand boiled it by steam. This converted into what we call a 
soapy substance, a lime soap; then by the use of sulphuric acid 
decomposed it. We are now working under Mr. Werk’s patent. 
Instead of using open tubs, as formerly, we saponify now in close 
tanks. 

(QJuestion 3 (by same). What causes saponification in the presence 


of lime and water now; does heat or pressure; and what degree of 


heat do you use in your new mode ” 


Answer. The heat and nething else causes saponification, and, as 
near as | can judge, we are using (500 to 550) three hundred to three 
hundred and fifty degrees of Falirenheit. We could get upa hydraulic 
pressure that would destroy the tank and everything In it without 
producing any saponification. The pressure would not do three 
works. We are now using seven pounds of lime to one hundred 
pounds of fat and sulphuric acid in proportion. 

Question 4 (by same). Did you ever saponify by superheated 
steam In an open tub, and what was the result? 

Answer. We have. The result was that we produced the same 
stock, except the color was not as good as it ought to be. T tried it but 
Once | attempted it the second time, but the pipes broke. The rea- 
son the color was not good was because we had net water enough, 
[T believe. T believe that it can be done in Open tubs by using 
superheated steam: with seven pounds of lime. 

Question O(by same). Plow much lime had vou in when vou tried 
It by the use of superheated steam: in open tubs ? 

Answer. (7) seven pounds. 

(QJuestion 6 (by same). Tlow much does it cost you to convert (100) 
one hundred pounds of natural fat to fatty acid in your present mode 
of manufacture ? 

Answer. We are using (7) seven pounds of lime, which costs 


about three and a half cents, 173) seventeen and a half pounds of 


sulphuric acid, which costs about forty-six and a half cents, making 
altogether about fifty cents. 

Question 7 (by same). Do vou know of the new method by which 
Richard A. Tilghman has procured a patent > what is his process, the 
principle of it? 

Answer. Yes; the principle, as T understand it, is te produce 
stearic acid by steam and water. 

Question S (by same). Plow much less would that process cost 
than the process vou are using new if it could be done in a reason- 

able time, supposing the labor to be the same in beth cases 7 
553 Answer. The difference would be in the cost of lime and 
sulphurie acid, 

Question {} (by same). State whether Mr. Tilghman’s plans, if 
feasible, would be preferable to the plan vou are using now, 
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Answer. It would if it could produce the results in a reasonable 
time. 

(Question 10 (by same). In the process you are using now did you 
ever use less than seven pounds of lime? If so, what was the re- 
sult? 

Answer. We used (5) five pounds, and the result was not satis- 
factory. Five pounds, I think, was the smallest quantity we ever 


used. 
GrOoRGE SHILLITO. 


Cross-examination : 
The further taking of depositions adjourned to Wednesday, Feb. 
22d, ‘60, between hours stated in notice. 


J.B. HORTON, Not. Pub. 


WEDNESDAY, Feb, 22, ’60. 
Continuation pursuant to adjournment. 


Janez Reynxoips, who, being likewise duly sworn, deposed and 
Says: 

Question (by defendant’s attorney). Please state what is your busi- 
ness and where vou have followed it and how long. 

Answer. Tama machinist. | have followed it in Rhode Island, 
Pennsylvania, and Ohio for forty years, and have followed it for the 
last twenty-seven (27) vears in Cincinnati. 

(Question 2 (by same). Please state whether you have been en- 
gaged manufacturing machinery for the heating of fatty substances 
and separating glycerine from fatty substances. If so, how long 
have vou been furnishing such machinery? State also the difler- 
ent kinds of machinery you have made, and the different process 
followed, by separating the glycerine from fatty substances, In Cin- 
cinnati,at the different manufacturing establishments in Cincinnati. 

Answer. IT have been engaged in manufacturing machinery for 
the purpose stated in the question for fifteen years at least. The 
first machinery we manufactured was for Verdin and Werk, manu- 
factory on Poplar street, Cincinnati. The machinery consisted of 
pipes conveying steam into several vessels. In the first process fatty 
substances were placed in vessels and heated up by steam, the result 
of which, by the chemical combination therein placed, was a solid 
substance, or hard substance, called saponified materials. The see- 
ond process: These hard materials were again dissolved by steam 
and other chemicals added, in which condition it was passed away 
to cool. The next process was to bring the materials to a cold press, 
submit it toa given pressure, thereby separating the oily portions— 
to a certain extent regulated by that pressure, of course. The ‘ave 
process Was to take the materials delivered from this press and place 
it in another press in connection with heat, submitting it toa heavy 
pressure. By this processs another oily matter was separated from 
the material in proportion to its pressure and heat. The residue 
remaining Was stock from which they manufactured star candles, 
By the term pressure, as used above, | mean pressure by the hy- 
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draulic press. In the early commencements we used open wooden 
vessels about four and a half feet deep, four and a half feet wide, and 
about (11) eleven feet long, lving horizontal. 


5A The second enlargement increased the vessels to about from 
12 to(14) fourteen feet long and about (6) six feet wideand high. 
About the next — we made was to make the saponifying vessels 


round, about (12) twelve feet in diameter, still of wood, and about 
five feet deep. Since about that time they have been made of various 
sizes and shapes, generally from twelve to sixteen feet, round or 
square, piped with a multiplicity of small — of steam—the pipes 
laid near the bottom. All these are open vessels. Since then I have 
manufactured tanks. It has been between four and five years since 
I first commenced manufacturing tanks for experimenting for star- 
candle men. One was made for Gross & Dietrich; for whom the 
others were I can’t say, but I think [made three. Some three years 
ago [| manufactured tanks for M. Werk & Co. The tank was six 
feet In diameter and (12) twelve feet high, made of wrought iron ; 
it was set up on one end; the melted material, fatty substance, was 
(I suppose it contained such chemicals as they wished to mix with) 
passed in through a pipe, through which they were filled a little 
more than two-thirds of the distanceup. When this vessel was filled 
they brought a current of steam through the boiler through a series 
of pipes in a superheating oven,and from the pipes in the oven into 
the tank distributed again in small jets among the materia! in said 
vessel. The steam left the boiler at a pressure of about ninety (90) 
pounds, and entered the tank at a less pressure, but carried with it 
a temperature of five hundred degrees (500°) and upwards, perhaps. 
There is an agitation in the tank, driven by a distinet power, which 
serves to keep the whole mass in motion; the tank is weigh-ed with 
a safety-valve; whenever the pressure would rise about that weight 
it would relieve itself; the weight of the safety-valve was, I think, 
fixed at (SO) eighty pounds per square inch. IT have not examined 
it lately to know how it is fixed now. 

Question 5 (by same). Suppose that instead of having a safety- 
valve on the top of the tank, weigh-ed as you have stated, you should 
let the superheated steam through a pipe one and a half inch in 
diameter at a temperature of 550° Fahrenheit into the bottom of 
the tank, and leave a hole or pipe one inch in diameter in the top 
of the tank for the escape of heat, what degree of pressure would 
there be in the tank ’? 

Answer. [should suppose the pressure would be small over and 
above the weight of the material. T should suppose not over twenty 
(20) pounds: it night or it might not be more. IT should not ex- 
pect it to be more. 

(Question 4 (by same). Please state when and for what other pur- 
pases you have made closed tanks, and how, and by whom, and 
where used. State also the manner in which substances placed in 
those tanks were heated. 

Answer. |} think it ts fifteen vears since T tirst began to work with 
tunks for rendering. To made them of different sizes. First for 
Ebenezer Wilson at his factory at Deer Creek, Cincinnati; since that 
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I have made them for the States of Ohio, Indiana, Illinois, Iowa, 
Missouri, Kentucky, and Pennsylvania, all for rendering lard and 


tallow. Those vessels were generally six (6) feet in diameter and 


ten or twelve feet high, and heated by steam, introduced into the 
coil at the bottom of the vessel, perferated with small holes, through 
which the steam passed through a multiplicity of jets into water first, 
and from that ascending through the material until the mass was 
dissolved. The safety-valve controlled the pressure, and fixed at 

from seventy-five to eighty pounds to the square inch. In 
O02 Operation the boiler safety-valve was fixed up from five to 

ten pounds greater than the tank safety-valve pressure. It 
Was never intended in rendering that the safety-valve of the tank 
should be raised; therefore the boiler pressure and it were fixed near 
together. - 

(QJuestion 5 (by same). Please state what difference there is, if any, 
between saponifying under the process you have described in open 
vessels and in effecting the same result by the closed tanks and use 
of superheated steam as to the economy in manufacturing and as 
to the quantity manufactured in the same period of time. 

Answer. The product of star-candle teal appears the same. In 
the mode of handling or conveying the materials in a fluid form 
from one vessel to another there must be an important saving ; and 
in the communication of high temperature obtained through the 
superheated steam, directly in contact with the materials, a more 
rapid and perfect saponification is obtained. 

C'ross-examination : 

Question 1 (by Mr. Tilghman). In an open vessel can water be 
heated above 212 degrees Fahrenheit ? ; 

Answer. No, sir; nor in a closed one either. 

(Question 2 (by same). Ina boiler working at ninety pounds — 
ure per square inch, is the water at or over 212 degrees Fahren- 
heit? 

Answer. I am satisfied,in my own mind, that the water in a boiler 
at ninety pounds pressure is but at 212 degrees temperature. I 
suppose at 150 pounds pressure it would be the same, or within a 
degree or two of it. 

Question 3 (by same). What is the temperature of steam coming 
from a boiler at ninety pounds pressure? 

Answer. I have not the precise temperature in my mind, but the 
pressure is the result of an increased temperature in the steam. 


JABEZ REYNOLDS. 


NatHuanien Ropes, Jr., of lawful age, also being first duly sworn, 
deposes and says: 

Question 1 (by defendant’s attorney). Please state what is your 
business, and where you are following it, and how long you have 
followed it. 

Answer. I am in the business of manufacturing star candles. I 
am engaged in it in Cincinnati, and have been engaged in it four 
or five vears. 
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( duestion 2 2 (by same). Please state in what way vou have separated 
the glycerine from fatty substances used In manufacturing star can- 
dies; that is, how much lime have vou been in the habit of using 
in the process, and how much acid In afterwards separating the lime 
from the fativ substances, 

Answer, We use a tub about ten feet in diameter and cight feet 
high, with iron pipes at the bottem, through which the steam ts 
onvered > one main pipe through the center of the tab, with six or 
al 
Into this tr me We PUT STEAKINEG , them we use from eleven te thirteen 
pounds af time te one hundred a of steartne. This lime we 
make into a mixture, called the milk of hme, by adding water to 
it. | After » thie mixture of lime ts ~ vals into the tub of stearine, 
the tub is covered over and weigh-ed, and the whole mass Is cooked 
from six to eight hours. Thisiscalleda line soap. This lime soap 
is then thrown into another tub, into a mixture of sulphurie acid 
and water; there it ts cooked until thoroughly dissoived. ‘This so- 

lution of grease is a combination of stearie acid, margaric 
Ho acid, and oleie acid, which are separated from each other by 

means of hydraulic presses. After the lime soap is formed, 
the glycerine, uniting with the water, is drawn off. The rule is to 
use two (2) pounds of sulphuric acid to one pound of lime. 

(Juestion 3 (by same). Please state whether you have lately been 
using a new process of effecting a — of glycerine from fatty sub- 
stances. Tf yea, describe the process and machinery used. 

Answer. We have been using a new process introduced by 0 
Tilghman, of Philadelphia, by which he places 2,000 pounds 0 
stearine in a copper boiler, in which there is an agitator, and oe 
with it one thousand (1,000) pounds of water. There is a pressure 
from 150 to 165 pounds; and from sixteen to eighteen hours of 
cooking the stearine is separated from its glycerine, and by these 
means becomes fat acid. This was placed in liydraulie presses, sim- 
ilar to the old mode, and the st fen separ ated from the m: irgaric 
and oleic acids. The boiler is set in a furnace and heated by a fire. 
This is owing to our boiler not having the capacity to carry pressure 
over nitrety (0) — 

Question 4 (by same). How long have you operated in that way ? 
State how many differe nt experiments you have been trying to sep- 
arate glycerine from fatty substances. Have vou at any time used 
any steam into your boiler or tank? If yea, what heat is the steam 
introduced into the copper boiler? 

Answer. We did this twice; first, as much as I ean judge, five 
weeks ago. We did it twice in suecession—that is, two heatings. 
leant give the exact number of experiments, but since this we 
have been working with the usual regularity, varying from half per 
cent. to two per cent. of lime—generally two batches in succession 
of each percentage; that when we used one-half per cent. of lime 
we made two batches, and when we used one or two per cent. 
we cooked two batches. When we first start in the mornings 
we raise the pressure of the tanks to the same pressure as the steam 
boilers by means of a pipe connecting the two together. After the 
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tank has been raised to the pressure the steam from the large boil- 
ers is cut off by means of a stop-cock — in tank up as before to 250 
pounds by means of « fire. 

Question 5 (by same). Please state why you ceased to operate 
without the Introducing of any lime into your stearine or fatty sub- 
stanee, State also how much lime vou use when you produce the 
best result. 

Answer. Owing to the length of ime it took to separate the stear- 
ine Inte glycerine and fat acids. This ts the reason why we quit 
atiempting to cook witheut using lime. So far as I am personally 
concerned, [was better pleased with the result of two per cent. of 
hme than.any other up to the 20th ef the present month, en which 
we introduced more water and a half per cent. of lime, the fat acids 
of which we have not as vet pressed, but from the general up preoar- 
ance of the stock I think that the result will be the best. 

(QJuestion 6 (by same). How many batches did you make with the 
} per cent. of lime on the 20th inst.’ How much water did you 
use to a given weight of stearine? How long did it take you to 
make the batch ? 

Answer. We made one batch on the 20th and one on the 21st. 
We used 1,500 pounds of stearine to 1,500 pounds of water and 
one-half per cent. of lime. I suppose it was cooking from six to 
eight hours from the time the pressure was up. 

Question 7 (by same). How long was you getting the pressure up? 

Answer. I don’t know. 

(Juestion 8 (by same). How long did it take vou to work 
557 the two first batches you speak of without using any lime? 
State as near as you can. , 

Answer. It took 18 hours to cook the first batch, and from 16 to 
163 hours for the second batch. 

(Juestion 9 (by same). How long did it take you to cook a batch 
in the old mode before you began to operate under Mr. Tilghman’s 
plan? 

Answer. The first operation would be from six to seven hours; the 
next operation would be from 4 to 5 hours. To separate the gly- 
cerine would take from 4 to 7 hours, and then to get the lime out 
would take from three to five hours. 

Question 10 (by same). Please state how the free fat acids which 
you say was produced in the two first batches without the the use of 
lime compare in purity and usefulness to that produced in the old 
process by use of lime. 

Answer. In these two batches the glycerine water thrown together 
with the fat acids into one tub, and there boiled up together to set- 
tle. Owing to this glycerine being mixed up through the grease, I 
do not think that it would be right to say the stearic acid obtained 
from those fat acids was not of as good a quality as that we have 
since obtained, as I think the glycerine somewhat darkened the 
stearic acid, the mixture of which was solid and firm. The quality 
I consider as good, but the glycerine darkened the color. I] don't 
think the free fat acids were as good as that made under the old 
process, owing to the glycerine being boiled up with the fat acids 
and thus darkened in the color. 
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Question 11 (by same). Is it not important to the manufacture of 
star candles that the fat acids should be of a pure white color? 
Answer. As a general thing the fat acids, after decomposition, are 


of a yellow color. 
Question 12 (by same). What color has the fat acids cere by 


the two batches made without lime; was it near enough the yellow 
color you speak of to be considered a good, useful article ? 

Answer. I should say the fat acids produced by the two batches 
without lime were actually lighter, but the stearic produced from 
this was somewhat darker, and from these two trials were not as 
good as that made under the old process. 

Question 13 (by same). Please state under whose direction was 
your apparatus got up,and at whose expense placed in your factory. 
Had Mr. Tilghman anything to do with the apparatus in conduct- 
ing the process ? 

Answer. I can’t say who got the apparatus up, or at whose ex- 
pense it was got up. It was placed in our factory by Mr. C. B. 
Tilghman, the brother and agent of the plaintiff} and at his ex- 
pense, if we are not satisfied with lis process sufliciently well to 
purchase it—-that is, if T understand the agreement. 1 think that is 
the agreement. 

Question 14 (by same). Have you and your partner yet become 
satisfied that Mr. Tilghman’s process of separating the glycerine 
from fatty substance- without the use of any lime ean be protitably 
used by manutacturers”? Do vou now manufacture under process 
solely, or are vou only experimenting in the matter? 

Answer. We have. not yet become satisfied that Mr. Tilghman’s 
process of separating the glycerine from fatty substances without 
the use of any lime can be profitably used by manufacturers. We 
are manufacturing daily with this tank, using from one-half to two 
per cent. of lime. T refuse to answer whether we are working solely 
In this way, because | think it is prying into my private business. 

Question 15 (by same). Please state what degree of heat you use 
In the copper boiler or tank. How does the copper boiler lay or 

stand ? : 
508 Answer. I don’t know the degree of heat used in the boiler 
or tank. The steam-guage indicates 150 pounds pressure 
to the square inch. The copper boiler stands horizontal, set in the 


furnace. 
WM. ROPES, Jr. 


Adjourned until Saturday, Feb. 25th, A. D. 1860, between hours 
stated in notice annexed, for the further taking of depositions of 
W. Ropes, and until shows of other witnesses, Feb. 25, for deposi- 
tions. 

SATURDAY, Feb, 25, 1860. 

Continuations of depositions pursuant to adjournment. 


Mr. Rorrs, being recalled, deposes and says : 
Question 16 (by Mr. Fox, for defendant). Please state whether, in 
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the process used under the direction of Mr. Tilghman, you used any 
acid. I=f so, state the quantity you use. 

Answer. We use acid to decompose the stock; the same propor- 
tion of acid to the percentage of lime as used in the old process. 


Cross-examination : 


Question 1 (bv Mr. Tilghman, for defence). Have you been mak- 
ing merchantable candles from the products of Mr. Tilghman’s ap- 
paratus ? 

Answer. We have. 

Question 2. In the old process is there not a waste of the fat from 
some of the fat acid getting intimately mixed with the large quan- 
tity of sulphate of lime produced and being thrown out with it ? 

Answer. There is a certain percentage of the fat lost in that way. 

Question 3 (by same). Is not this waste less in Tilghman’s process 
on account of the less quantity of lime produced ? 

Auswer. I should suppose it was, but I] wouldn’t like to say so 
for a certainty. I presume it is on account of there being less lime 
used. 

Question 4 (by same). By the old process, with thirteen or four- 
teen pounds of lime and one hundred pounds of fat, how much fat 
acids were produced ? 

Answer. | have always thought ninety-five pounds of fat acids 
from one hundred pounds of grease, or about five per cent. waste on 
the original quantity of fat. 

Question 5 (by same). By Tilghman’s process, with one-half pound 
of lime and one hundred pounds of fat, how much fat acid was pro- 
duced ? . 

Answer. According to weight of my own weighing, about (97) 
ninety-seven per cent. of the original weight of fat. 

Question 1 (by defendant’s attorney). What causes the loss of 
weight in the two processes? Is it not in the separation of tie 
glycerine from the grease ; and does not the whole loss depend upon 
the amount of glycerine separated from the fatty substances ? 

Answer. According to the best authorities there is eight per cent. 
or eight per cent. and a fraction of glycerine in the fat or grease that 
is used, but practically, by the use of lime, all the glycerine is ex- 
tracted from the fact. When we come to decoinpose this lime soap 
by the use of acid, we do not entirely extract the grease from the 
lime. There is always a percentage left in it, which can be obtained 
by working it separately. This percentage is so small that it would 
not justify doing so. 

Question 2 (by same). If there is eight per cent. of glycerine in fatty 

substances, and you lose only three per cent. in weight in work- 
559 = ingby Mr. Tilghman’s process, as I understand you, there is five 

per cent. or five per cent. and a fraction of glycerine which 
is not separated from the fatty substances. Do I understand you 
correctly ? 

Answer. Well, I suppose the glycerine is extracted, and the weight 
must be obtained from the water, as the theory has always been 


HOS RICHARD A. TILGHMAN Vs. WILLIAM PROCTOR ET AL. AND 


that fatty substances could not be erystal-ized until the glycerine was 
separated from it, or a greater portion of the glycerine. 

Question 2 (by same). Do you mean to say that the whole eight 
per cent. of glycerine is, in fact, separated from the grease by Mr. 
Tilghman’s process,and that the difference in weight between ninety- 
two per cent. and ninety-seven per cent, is made up by a mixture of 
water with the grease ? 

Answer. I don’t suppose that all the glycerine is extracted from the 
grease. What part is extracted | don't know. UC never calculated 
it and never attempted to. As to ninety-seven por cent. of fat acids 
I can account for in no other way except it must be from the water 
and the half per cent. of lime which we use. 

Question 4 (by same). If vour fat acids contain any glycerine are 
they fit to use in making candles; if vea, with what amountof gly- 
cerine in the acids can you use those acids? 

Answer. Well, Tl have to say that IT don’t know, but I have 
always suppose! there was some glycerine In the fat acids, as one 
day’s operation varies somewhat from the preceding day’s. 

N. ROPES, Jn. 
Monpay, Feb, 25—2 p.m. 

Continuation pursuant to adjournment. 

lS. Wayne, recalled, deposes and says : 

Question 1 (by Mr. Tighman, for plaintiff). You have stated, in 
your answer to the 2d question, that vou are acquainted with a pro- 
cess for manufacturing fat acids wherein, instead of fifteen or twenty 
per cent. lime, only one-fourth that proportion is used by placing 
the lime and fat ia close vessel and applying either superheated 
steam or pressure, producing an acid lime soap. When did vou 
first know of this process ’ 

Answer. I think about 1855 was the first LT remember of it in 
Wagner (but my impression is that Mr. Grasselli told me of it some 
vears before, on his return from France). 


(The part of above answer in parenthesis objected fo as hearsay.) 


Question 2 Are not fat acids, whether produced by one of the 
processes mentioned in answer to the 2d question-in-clief or any 
other of said processes, chemically the same substances ” 

Answer. Yes. 

Question 35. You have said that fat acids are tribasic, and that in 
case of this acid lime soap it combines with an equivalent of lime 
and two equivalents of hydrogen. Now, suppose the lime was 
absent, would not the fat acid be then combined with another equiva- 
lent of hydrogen t 

Answer. If there was no lime present, unquestionably. 

QJuestion 4. When fat acid is combined with no other base than 
hydrogen is it not the same as what chemists call free fat acids ? 

Answer. Yes, sir. 

Question 5 (by same). Is not this hydregen necessary to its exist- 
ence as free fat acid? 
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Answer. Yes, sir. 

(Question 6 (by same). Do not all acids, such as common sul- 

560°  phuriec, nitric, and muriatie acid, contain a certain amount of 

water or hydrogen or other substances which is theoretically 
considered as above (a base)? 

Answer. Yes, sir. 

Question 7 (by same). By the term acid soap do you not mean a 
compound in which lime is combined with an excess of fat acid ? 

Answer. No. It contains hydrogen as a base, which may be re- 
placed by other bases, such as lime or water for instance. Sulphuric 
acid acts as bibasic acid In many instances. It will combine with 
one equivalent of base and one equivalent of water, making a bi- 
basie compound. So, also, phosphorie acid will form a tribasie salt 
or compound with water and bases. 

Question 8(by same). Do you consider what is vulgarly and com- 
monly called free fat acids to be combined with a base within the 
sense of your last answer ? 

Answer. Yes. 

Question 9 (by same). In the process you have spoken of as men- 
tioned in Wagner what becomes of the glycerine? Is it destroyed 
or dissolved in water ? 

Answer. Dissolved in water. 

Question 10 (by same). In that process is water in a liquid state 
Hecessary to be present in the close vessel alone with the lime and 
fat in order to dissolve the glycerine? 

Answer. Water is necessary in the process. 

(QJuestion 11 (by same). What temperature do you understand to 
be used in that: process ? 

Answer. Four hundred to four hundred and fifty degrees ef Fah- 
renheit. 

(QJuestion 12 (by same). If that temperature be used, and water is 
present, is it not necessary that the vessel should be closed so as to 
prevent the water escaping as steam ” 

Answer. Under certain conditions it would be. Now, there is a 
very great difference in the application. In- the saponification of 
fatty bodies by means of a small percentage of lime a certain 
amount of heat is necessary to produce the decomposition. This 
heat may be thrown into a sul»huretted condition. Steam is com- 
monly used. This heat coming in immediate contact will produce 
the decomposition with much less pressure on a safety-valve than 
the temperature necessary to raise the heat of the steam to the point 
mentioned—four hundred to four hundred and _ fifty degrees. In 
case superheated steam is not used the safety-valve of the vessel 
would have to be loaded to a greater extent than in the other to ob- 
tain the necessary heat. I would further remark that it would 
make no difference how the heat is applied, having water or steam 
present, 

Question 13 (by same). In a common steam boiler are not the 
water and the steam at the same temperature ? 

Answer. Sensibly, but not actually; by a thermometer they are. 
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Question 14 (by same). Is not superheated steam steam which has 
received an extra dose of heat out of the presence of water ? 

Answer. Steam is the same asa gas and viewed as such. We call 
it a gaseous body. It absorbs heat and expands by heat the same 
as any other gaseous body. The laws of expansion are the same. 
Steam may be superheated in the presence of water. Superheated 
steam is a current of steam heated to an indefinite point by passing 
through heated coils or pipes. 

Question 15 (by same). If superheated steam, commonly so called, 

be impelled into water at 212° Fahr-t what effect is produced ? 
HO] Answer. It would cause evaporation of it unless confined 
by pressure. 

Question 16 (by same). If the vessel containing the water be 
closed will not the pressure therein be increased in an exact ratio 
to the amount of heat imparted to the water by the superheated 
steam ? 

Answer. No,sir; that is to be explained. If I pass steam through 
a low tension or high tension, either one, from a boiler through a 
superheated into another vessel partially filled with water, and also 
closed, the latter will become heated until the temperature is some- 
what superior to that of the boiler supplying the steam. The tem- 
perature will then be equalized—the temperature and the press- 
ure both. 

(QJuestion 17 (by same). In the process above mentioned, with four 
per cent. of lime, is there any distillation of the fat acids? 

Answer. None. 

QJuestion 18 (by same). In the process referred to in Regnault, 
where the fat is distilled at a temperature of (570) degrees Falir-t, 
and the saponification obtained by heat alone, is there any water 
present in the still in a liquid state ? 

Answer, No, sir. 

Question 19 (by same). Is any pressure employed in that process ? 

Answer. The pressure is not necessary. 

Question 20 (by same). Is the glycerine destroyed in’ that pro- 
cess ? 

Answer. More or less—not entirely. 

Question 21 (by same). In Tilghman’s process is any water peres- 
ent with the fat in a liquid state ? 

Answer. Water is present with the pressure used. 

Question 22 (by same). Is the glycerine destroyed or dissolved in 
the water? 

[ Answer. | 

Question 25 (by same). Is the fat acid distilled in Tilghman’s 
process ? 

Answer. No, sir. 

Question 24. In your answer to the sixth question-in-chief, in that 
part of the answer enclosed in parenthesis, do you refer to Mr. Tilgh- 
man’s process ? | 

Answer. No, sir. 

Question 25 (by same). Referring to your answer to the 4th ques- 
tion-in-chief, setting aside the question of economy, could you, from 
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your skill as a practical chemist, produce free fat acids and solution 
of glycerine by the process and apparatus described in Tilghman’s 
patent ? 

Ansmer. Yes, sir: I could work it. 

Question 26 (by same). Is it your opinion, as a practical chemist, 
that you could economically produce tree fat acids and solution of 
glycerine in any other form of apparatus, but by the same process 
as that described in Tilghman’s patent, to wit, the action of water 
upon fats at a high temperature or pressure ? 

Answer. | do not think the apparatus could be modified so as to 
produce fat acids with economy in an apparatus differing in the tub 
form of Mr. Tilghman’s; that the actual contact of the elements 
could not be brought into such intimate chemical contact by any 
other form of apparatus, but fat acids could be produced in vessels 
of another form, but would require, probably, much longer time to 
produce cle COM position, 


bE. Ss. WAYNE. 


MO? Satrurnpay, Feb. 25. 
Continuation. 
Kk. S. Wayne, being recalled, testified and said : 


(Juestion 27 (by Mr. Tilghman). You have stated that the product 
of the process with water and four per cent. of lime in a close vessel 
with pressure would be an acid soap. Now, if six to seven per 
cent. of lime were used under the same circumstances what would 
he the product ?. 

Answer. It would still be an acid soap. I call all soaps (lime 
soaps) acid soaps that do not contain sufficient base to saturate the 
three equivalents of stearic acid. 

(duestion 25 (by same). So faras the economy of the manufacture 
in the consumption of sulphuric acid is concerned is not the excess 
of fat acid in this acid soap as profitable to the manufacturer as if it 
were What is commonly called free fat acids? 

Answer. The acid soap is more economical than a neutral soap, as 
requiring less acid. 

(Juestion 20 (by same). Can you point out in any book published 
prior to January Mth, Sod, an aceount of anv process whereby fats 
have been converted into fat acids and the solution of glycerine by 
the action of water in a liquid state as a high temperature and 
pressure ? . 

Answer. I have not seen, prior to that time, a published process 
or apparatus for accomplishing the same; but the hypothesis I have 
seen prior—that is, published prior to that time. 

Question 30 (by same). Can you point out in any book published 
prior to January th, 1854, an account of any process whereby fats 
have been saponified in close vessels containing water of high tem- 
peratures and pressures by means of a quantity of lime less than the 
chemical equivalent so as to produce an acid soap? 

Answer. Yes, I have, prior to January 9th, 1854. It is either in 
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Paven or in Wagner—I can’t say which. IT heard of the process 
before Tsaw it published. 
(The latter part objected tous le ursay by plaintiff.) 


Question o1 (by same). At this time can vou specify the book, vol- 
ume, and page where you saw this process ? 

Answer. No, I cannot. 

Question 1. (Question by defendant's attorney.) Will you please 
define what is meant by free fat acids ? 

Answer. | eal by free fiat acids tin} acid fat, contamine merely 
the elements carbon, hydrogen, and oxygen, uncombined with any 
metallic case. 

(due stion 2 (hry same). In latty substances used for making can- 
dies, please state what per cent. of glycerine is contained. 

Answer. The tat bodies do not contain glycerine per se, but by the 
decomposition of fatty bodies into fatty acids about ten per cent. of 
oly erihe Is produced. 

Question 3 (by same). In what way can that glyeerine be sepa- 
rated hv chemicals: can it be separated by heat and water alone, so 


‘ 
, 


as to produce free fat acids; if yea, what degree of heat: 

Answer. Glycerine ean be separated at a low temperature by 
means of mineral bodies, particularly the oxides of the alkaline 
minerals—sav lime, potash, soda, ete —about fourteen per cent of 
lime. Free fat aeld and elycerine can also be obtained by the use 
of a smaller quantity of lime than the one mentioned, but, as a 
general thing, as the quantity of /eohol (alkali) is reduced an eleva- 
tion of temperature is more or less necessary to produce the compo- 
sition forming a dime soup containing less base than the former and 

elyeerine. 
563 Fat bodies can also be decomposed into fat acids and gly- 

cerine by the action of water orsteam at a high temperature, 
say 600 to 650; the elements, hydrogen and oxygen, apparently hav- 
ing theiratlinity very much weakened by the temperature, act, as it 
were, merely as a mechanical mixture of the gases ina nascent state, 
Which combines with the fat bodies, free fat acids and glycerine 
being the result. 

(Question 4 (by same). Tlow long has it been known to chemists 
that free fat acids can be procured ly water and heat alone as above 
deseribed ? 

Answer. The fact has been known theoretieally, T think, this last 
ten years; cight vears to my certain knowledge, since 1852. [think 
the first practical Op ration of the kind was that of Messrs. Tilgh- 
man. IT have never seen Tilghman’s apparatus in practice. I think 
the first explanations and draw Ines of the apparatus and deseription 
of the process was in the London Pharmaceutical Journal, [ think, 
In the vear 1555, and afterwards saw it in the Patent Oflice reports 
of the same vear. 

(QJuestion 5 (by same). Suppose the inside of the boiler or tank in 
which the grease is contained is heated at 650 Fahrenheit, what 
would be the pressure ? 
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Answer. I should think the pressure would be about four hundred 
(400) pounds to the inch. 

Question 6 (by same). What is the difference between acid soap 
and free fat acids ? 

Answer. An acid soap is a fat acid containing one or two equiva- 
lents of a mineral base, such as lime, potash, ete. Fatty acids are 
tribasic—that is, stearic acid will combine with three equivalents of 
a mineral base, forming a neutral soap If one equivalent of a 
mineral base be taken from it and be replaced with either hydrogen 
or Water an acid soap would be the result. 

(Juestion 7 (by same). Can you obtain a free fat acid while lime is 
present 4 

Answer. No, sir; not entirely. 
the extent of the lime present, 
lime Soniye with free acids. 

(Juestion S$ (by same). Please state what vou call the product pro- 
duced by heat, water, and fatty substances at a high degree of tem- 
perature, 612°? 

Answer. f call them free fat acids and elves rine. 

(Question # (by same). What do you call the product of fatty sub- 
stances when the glycerine is separated by means of lime and the 
lime scparal d by sulphuric acid ? 

Answer. If Lt or 15 pounds of lime is used the product would be 
a-neutral lime soap by (decom position); being decomposed with sul- 
pliuric acid will give free fat acids and sulphate of lime. 

(Juestion 10 (by same). Can an acid soap be converted into free 
fat acid without using other acids? Is there any free fat acid pres- 
ent in an acid soap? 

Answer. An acid soap cannot be converted into free fat acid with- 
out using other acids having a greater aflinity to the base than the 
fat acid. There is no free fat acid present in an acid soap. In an 
acid soap water or hydrogen acts as a base. 

due stion Li(by same). Please state what you call the product of 
fatty substances by action of water at a digh temperature and press- 
ure. 

Answer. Free fat acids. 

(Juestion 12 ( V same), At what degree of heat is water decom- 

posed into its simple elements ? 
Mid Answer. I know of no degree of heat by which water is de- 

composed into its elements; but water at a high temperature 
acts differently in) chemical decompositions and combinations. Its 
elements seem to act with greater freedom and as elements ina 
naseent state. Water is decomposed by passing it in a state of vapor 
over heated metals, particularly iron, the tron absorbing its oxygen 
to a certain extent and liberating the hydrogen. 

Question 13 (by same). What difference is there, if any, in the 
chemical results between the process of Mr. Tilghman and the pro- 
cess used by Mr. Werk, suppose the latter uses seven pounds of lime 
to 100 pounds of fatty substance? 

Answer. By Mr. Tilghman’s process I consider the following to be 
the result: Stearic acid in its simplest form, as mono-stearing, is 


There would be soap formed to 
The mass would contain an acid 
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composed of 30 equivalent >of carbon and 34 of hydrogen, 3 equiva- 
lents of oxygen with 5 equivalents of water. This body, in its com- 
binations, acts in a triple combination—that is, three times the 
number. Iyvdrogen and carbon and oxygen, mentioned as mono- 
stearic, Is always present in a lime soap, combined with three equiva- 
lents of lime. In an acid soap one of these equivalents of lime or 
two of these may be replaced by water acting as a base. In Mr. 
Tilglimans process a neutral fat acid: is produced, @ e., all the three 
equivalents of acid in combination with water, as follows: 


oC'o0 H5O4 118+3sHo. 


If SCVCTI pounds of lime are sed 1) the producing of fat acids, f 
different product would be obtained, namely, stearic acid in its triple 
form, buat with this difleriy, [Wo « puival nts of Water would be re- 
prtan 7 by line, ils follows: 


ye § WAYNE 
SATURDAY, Mareh Srd, ISG0—2 p 


James Gampie, bemmg recalled, deposes and says : 


Question (by Mr Tilghman, for plhanutl), When vou first used 
a tank, was the tank emploved naked Inside, or was it led with 
anY svbstane 

Lnswe it Was Naked rds 

(testo (OK sine! Was the inside surfaee and rivets at all 
corted or corrod 


' . . ’ ’ .% : , : , eolaee , =. 
Answer, bt aont ArmOW Whretinehr The shieets Were: the rivets Were 
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. 

a 
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corroded, so tl 

Question oO. Did vou afterwards put a lining aig m vour tanks? 

Answer. We did. , 

Question £ (by same) Was the ning in your tanks put tn ae- 
cording to the plan patented by Mr. Werk, the defendant ’ 

Answer. | hey were, 

Question oO. Did vou ever hear from Mr. Werk, the defendent, that, 
before he adopted the plan of Imi 
of his tanks were coated or corros 
treated therein ” 

Answer. [| don’t know that IT ever heard anything of the kind 
from Mr. Werk; [may have, but I don’t recollect now. My im- 
pression Was that it corroded, : 


ie his tanks, the rivets and steam 


ed by the action of the materials 
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JAMES GAMBLE. 


AOD At the same time and place, Janez Reynoips, reealled by 
defendant to answer the following interrogation : 


(Juestion (by deft naan . Please state whether vou are AE quainted 
with the plaintiif’s mode or process of separating the glycerine from 
fatty substances by means of a Iigh t hipcrature anid pPessure. If 
Vea, state your opinion as to the practicability of manufacturing free 


fat acids by ligh temperature and pressure. What would be the 


“qulva- 
scom- 
es the 
Moho- 
quiva- 
line or 
ln Mr. 
B three 


cids, a 
triple 
be re- 


= Were 
? > 
SLi AS . 


lth ac. 


that. 
steam 
erials 


- kind 


y im- 
LE. 


ed by 


inted 
from 
i = 
« free 


© the 


til ee 


a ee 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN, 605 


yressure in the tank or vessel heated to a temperature sufficiently 
high to melt lead ? 

Answer. I examined Mr. Tilghman’s patent some years ago. It 
purports the separation of glycerine from fatty substances by the aid 
of water in a high temperature and pressure. The apparatus, as 
patented, was limited to small quantities, and has to be operated by 
power through the aid of pumps, consequently limited to small 
quantities, consequently requiring large expenses in proportion to 
the quantity separated, which,in my opinion, defeats its practicability. 
The pressure in the tank or vessel, heated to a temperature sufficient 
to melt lead, would be, I think, about S00 pounds to the square inch 
In the presence of water. 

(Juestion (by same). Do you think an apparatus of sufficient size 
to contain from eleven to thirteen thousand pounds of water and 
fatty bodies, heated to a temperature to melt melt lead, can be built 
strong enough to resist a pressure of eight hundred (S00) pounds 
to the square inch? If yea, how and in what way, and of what 
materials ” 

Answer. I SUpPpose a Vessc might be made to bearsuch a pressure, 
In my opinion it would not be practicable. Tf such a thing were at- 
tempted, a variety of materials would have to be combined, and the 
liatniities of decay — other want of density for a continuous time 
would result disastpousiy, The materials would probably be copper or 
wrought iron, By continueus — or actions Uhev would lose their 
tenacities, and would ultimately give away, 

Question (by defendant) Which, in vouropinion, ts the mast practi- 
cal way of getting the required heat suficient to melt lead ; < aren 
by tire heat applied te a copper boiler or tank or by the introdue- 
tion of superheated steam into the bottom of the boiler or tank ? 

Answer. By the application of tire directly to a vessel filled with 
fluid when the temperature is so Increased as to approach the point 
of melted lead, or OOO degrees Fahrenheit of temperature, tenacity or 
strength of the metal becomes weakened by the high temperature ; 
therefore, in my epinion, if this temperature is obtained by super- 
heating, apart from said vessels, and introduced with said tempera- 
ture into the fluids contained in a vessel, the result will be much 
safer, more perfect, and more rapid in its operations. 

Cross-examination : 

Question 1 (by Mr. Tilghman, for plaintiff). When you use the 
terms practicability and practicable in answer to the first and second 
question- do you refer merely to the economical pecuniary result ? 

Answer. When I use the term “practicability ” in reference to the 
small vessel in my answer to the first question, Itapplies to theeconom- 
ical expenditures in preparing or changing the materials in said 
vessel, or, in other words, to the economy of manufacture. WhatI 
meal by saving " practicable in the second proposition, referring 
to the large vessel in answer to the seeond question-in-chief, is that 

with a large vessel, and a large mass of material, and under 
566 the enormous pressure required, [it] would be subject to so 
many mishaps that the use of it would be defeated. 


JABEZ REYNOLDS. | 
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The above depositions were taken in the presence of the parties 
at their convenlence, anid are to be used as evidence on the hearing 
of the CuUse mentioned In the caption so far as competent, and all 
primal objections as to the time and manner of taking the same are 
waived, 


CIARLES FOX, 
Atlorney for Deft. 
B.C. PELGITIMAN, 
Agent for PUtayy. 
Mareh 5, Ds6o 


Lestimony. 
TrrauMan vs. M. Werk. 


W itiiesses for defendant recalled, 


At the time and place above named appeared the said Eugene 
GhASSSELLI, Who was sworn inthe cause above named, and deposed 
ana said : 


Question 1. Please state your business. State also whether there 
isany such thing as an acid soap known among chemists. If yea, 
state what it is, and in what books the term is used. 

Answer. Lama manufacturing and an analytical chemist. An 
acid soap isa thing known among chemists. An acid soap is a 
bistearate, bimargarate, and bioleate of lime. The same of potassa 
and of soda are known, and these terms are found in) Wagner's 
Yearly Report and in Payen’s new edition of his chemical work of 
1S59 and in numerous other chemical works. 

Question 2. State whether, by the process of Mr. Werk, using 7 
pounds of lime to 100 pounds of fat, and 180) pounds of water, any 
free fat acid is produced. Tf vea, is it separated from the lime soap, 
or does the substance he produces have to undergo any other, and 
what, process to separate the fat acid so as to make it a free fat acid 
fit to use as such. 

Answer. There is no free fat acid produced, but an acid lime soap, 
or bistearate, bimargarate, and bioleate of lime. The substance he 
produces has to undergo another process to obtain the free fat acid. 
This process consists in neutralizing or decomposing the acid lime 
soap by diluted sulphurie acid, 

Question 8. Suppose you submit lime soap to a high temperature 
of water under pressure, what will be the result? What will be the 
result if you add fat to the Hime soap and submit to same tempera- 
ture and pressure ? 

Answer. No result at all. You had just as well subject a piece of 
cast Iron to pressure for 24 hours. When fat is added to it and sub- 
jected to a high temperature and pressure, the lime of the neutral 
soap obtains the property of combining with another equivalent of 
fat acids, and will thus be changed to an acid lime soap, or bistear- 
ate, bimargarate, and bioleate of lime. 
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Cross-examination by Mr. Harpina, for the plaintiff: 


Question 1. Please define the term soap. 

| Answer. The term soap is a neutral compound, or stearate, 

567 =margarate, and oleate of potassa or of soda. If potassa is 

used a soft soap Is produced, and if soda a harder one, Like- 

wise, at the ordinary temperature of boiling water, a neutral lime 

soup can be obtained, the bases above named separating the glye- 

erine from the fatty matter employed. If a new quantity of fatty 

matter is added to either of the above soaps, and is latied by super- 

heated steam in the presence of water in a close vessel, acid soaps 
are obtained. 

Question 2. Has the superheated steam any other effect than to 
heat the water in the tank without burning the fat, as a direct ap- 
plication of fire to the tank might do? 

Answer. Lead can be melted by superheated water in a machine 
of Papin. The same can be done by superheated steam. The dif- 
ference lies only in fhe machines used for it. In the first case the 
water has no room to form steam. 

(Juestion 5. Question repeated. 

Answer. The superheated steam has no other effect, but you don’t 
run the risk of burning your boiler underneath, as you would by 
the direct application of fire. 

(Juestion 4. What experiment have you tried in order to enable 
you to say that highly-heated water will not decompose lime soap? 

Answer. Beeause it is impossible. It is nonsense. You might 
just as well make an 8S (Yes) out of an O (No.) 

(Juestion 5. Question repeated. 

Answer. No, sir; I] would not waste my time in making such ex- 
periments, 

Question 6. Are you certain that highly-heated water under’press- 
ure has no effect whatsoever on lime soap? 

Answer. Yes, sir. 

(Qjuestion 7. The highly-heated water under pressure has no more 
effect on the lime soap within the boiler than the highly-heated water 
has upon the boiler itself? 

Answer. No; it has no more effect. You may burn the boiler, 
water, lime soap, and everything else up without decomposing it. 

Question 8. Why is it that highly-heated water will not deecom- 
pose lime soap ? 

Answer. Lime soap cannot be decomposed, Or any other soap, un- 
less a strong acid is used to combine with the base or the alkali-s. 

(Question 9. Is this true of all lime soaps? 

Answer. Yes, sir. 

(Juestion 10. What effect has aleohol on lime soap? 

Answer. Alcohol has no effect on neutral lime soap, but it will free 
the acid soap from the second equivalent of fat acids in the same way 
as we can deprive bisulp-ate of potassa of its second equivalent of sul- 
phurie acid by distillation. 

Question 11. Suppose I was to mix lime soap with free fat acid by 
merely heating the fat acid and diffusing through it melted lime 
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soap, and I wished, after this union had been made, to separate the 
free fat acid so mixed without in any way alfecting the the lime 
soap so as to obtain again the free fat acid unchanged, how would 
you advise me to do it? 

Answer. Well, you could do it by aleohol. 

Question 12. Why would you, in the case inquired of, employ alco- 
hol and not sulphuric acid or some other acid ? 

Answer. Because it was only desired to separate the fat acids when 
mixed with a neutral soap. Otherwise | would use muriatie or sul- 
phuric acid to decompose the neutral soap, thus rendering the use 

of alcohol unnecessary. 
568 Question 13. The amount of sulphurie acid which you 
would use in such case would be the precise amount proper 
to combine with the lime in the neutral soup and form a sulphate 
of lime, would it not? 

Answer. Yes, sir; just so. 

Question Lt. The rationale of the process might be thus stated, 
might it net? Given a mixture of lime soap and free fat acid, if 
you Wished to Sseprirate \ free fat acid alone, use alcohol, and it 
will remove the free fat acid, and leave the lime soap untouched. If 
you wish to obtain the free fat acid, as well as the fat acid which 
was combined with the lime chemically, use a quantity of sulphuric 
acid sufficient to combine with that lime in the lime soap, and it will 
unite with the lime in the lime soap, forming sulphate of lime, and 
you will thus obtain the free fat acid which was not combined 
chemically, as well as that which was released from its chemical 
combination with the lime in forming the lime soap? 

Answer. Yes; that is correct. 

(Juestion 15. So far as the free fat acid is concerned, which was 
not combined chemically to form the lime soap, the sulphurie acid 
performed no chemical action whatever? 

Answer. No. 

QJuestion 16. What chemical experiment did you try to enable 
you to determine what is the precise effeet of highly-heated water 
under pressure upon fatty bodies? 

Answer. T have not tricd any experiment, but IT have read the 
chemical works I have named, and understand the process perfectly. 
furthermore, | have seen the process aut Cieorge Shillito & Co.'s 
factory. : 

Question 17. Tlow much lime do they use at their factory ? 

Answer. About seven per cent. of lime; about half the quantity 
formerly used. In France they use even less, as I learn from French, 
German, and Enelish works. 

(QJuestion 18. Please explain how you are enabled to tell, from in- 
specting Geo. Shillito & Co.’s works, where they use seven per cent. 
of lime, what the effect of highly-heated water under pressure would 
be on fatty bodies without the use of lime. 

Answer. If you boil fat for several days without the use of lime 
you might obtain some free fatty acids from it. 

Question 19. Ilow do you know vou might? 
Answer. Because the quantity of fats thus heated in a tank of the 
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‘capacity of that at Shillito’s factory would not be a fit vessel to ob- 
tain the free fatty acids after the manner of Mr. Tilghman’s patent, 
where an emulsion of fats and water are forced through a series of 
wrought-iron tubes or pipes exposed to a high temperature. It 


-would be, in my opinion, a losing business to try to obtain free fat 


acids in that manner at Mr. Shillito’s factory. 

QJuestion 20. Can you give no other reason for your statements as 
to the action of highly cheated water on fatty bodies than what you 
have given? I mean, have you experimentally any knowledge 
whatever of the action of highly-heated water on fatty bodies. 

Answer. You can find as much as you please in every chemical 
work on the subject. I have not experimented on the subject, but I 
am perfectly informed on the subject. 

(Juestion 21. Please state by what experiment you ascertain that 
in Mr. Werk’s process an acid lime soap was produc ed, or, as you 
have termed it, a bistearate, a bimargarate, and bioleate of lime. 

Answer. I have read of it in several chemical works. I am per- 

fectly satistied, from my knowledge of the matter, that the 
569 ~~ terms so used for this new product are correct and true. I 

have not learned it by my own experiment, but I have seen 
it practically on a large se: ale in Messrs. Shillito & Co.’s factory. 

Question 22. Did you ever analyse the product of Mr. Werk’s 
process, or the product of Mr. Shillito’s ? 

Answer. I have never been requested to do so, else I would have 
done it with pleasure. 

Question 23. As your knowledge of the chemical composition of 
Mr. Werk’s product is derived by you solely from chemical books, 
will you now please produce the book or books and read to the com- 
missioner the precise passage — h states that the product of Werk’s 
process is an acid lime soap, or, as you have called it, a bistearate, 
bimargarate, and bioleate of “dow | wish you, in answering this 
question, to point out specifically where the term “acid lime soap ” is 
used, and where the terms “ bistearate, bimargarate, and bioleate of 
lime” is used. 

Answer. I have not the books here, and cannot do it; besides, I 
have not the time; [ cannot spare it from my business. 


(The counsel for the plaintiff here hands the witness Payen’s 
Chemie Industrielle, and other chemical works.) 


The witness cites Regnault’s Chemistry, vol. 2, page 691: “The 
acid ame two salts with potassa : bipotassic st arate, 2 KOC, 
H Also Dr. Herman Kolbe’s Organie Chemistry, ed. 1859, 
vol. Ae p. 997: “The acid stearate of soda, } NaQ. © ,. TH,.+ HO.C. , Hy, 
(), treated in the stated manner by precipitation ‘of the hot-water 
solution of the neutral salt, with 200 or 300 parts of water, gives, 
after drying, a white, tasteless, and odorless powder, insoluble In 
water, very soluble in alcohol. The alcoholic solution reddens ht- 
mus paper.” Same work, p. 965: “ Acid stearate of potassa, KO. 
Cy. H,.0%. + HO.C,. H.. 0...” Here mention is made of acid 
stearate of potassa. 

(Question 24. You have examined Payen, Regnault, and Kolbe’s 
7i—S53 
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Chemistry, with the view to find the term, “acid lime soap.” Did 


you find in either of these books the term “ acid lime soap?’ 

Answer. No, sir. 

Question 25. | now understand vou to sav that the term “ acid 
lime soap” is found in Wagner's — Report, amd that you think 
it is in the vol. for 1855, and that ifan adjournment is had. you will 
endeavor to prod ice the book ” 

Answer. Yes, sir. 

Question 26. Did vou tind in) Payven, Kolbe, or Regnaults Chem- 
istry the terms bistearate of lime, bimargarate of Ime, and bieleate 
of lime? Please answer speciiically. 

Answer. No. I did not tind them there, but To am sure they are 
In Wagner's work, and [Twill endeavor to produce the book. 

(Question 27. After the adjournment please produce any and every 
book which you have or can find in which the term “acid lime 
soap "is used, or the term “ bistearate, bimarearate, and bioleate of 
lime” Is used. 


Mr. Harding gives notice to the defendant’s counsel to produce 
before the commissioner for his Inspection any nie every chemical 
book on which they rely for the use of such terms, “aeid time soap, 
or” bistearate, bimargarate, and Lioleate of lime.” 


This examination is now adjourned to 3 o'clock p.m. of this day, 
to enable the witness to produce the works called for. 
AJR. DUPTON, 


: ‘, Coiimiissioner. 


aYEL On Thursday, the 25th October, the foregoing examination 
was resumed and the witness was requested to abswer ques- 
tion No. 27. 

Answer. I eannot produce any book in which the term bistearate 
of lime is used, or bimargarate, or bioleate of lime: but acid lime 
soap or acid stearate of lime is understood as bistearate of lime by 
every chemist. [ find the term “acid lime soap” in) Wagner's 
Yearly Report for 1855, vol. I, }. LO. 

Question “S. Please take your pencil and draw a line under the 
term acid lime soap in Wagner. 

Answer. T have done so on page LOE. 

Question 29. Please examine the extract in the Chemieal Gazette 
of 1556, page 28, in the following words: “We may suppose that 
the saponification of tallow by means of only four per cent. of its 
weight of lime presents several distinet phases in which a basic or 
neutral soap is first formed and afterward changed into an acid 
soap.” Is that a correet translation of the prssaye in W; agner , 

Answer. Yes, Sir. 

Question 30. Ilave you ever seen a substance me vou know, 
from chemical an: alysis, to be an acid lime soap, or a bistearate, bi- 
margarate, and bioleate of lime? 

Answer, [ don't want to answer that question the way it is put 
there. 

Question 51. Do you assert, as a chemist, that acid lime soap, or 


” 
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bistearate, bimargarate, and bioleate of lime are substances well 
known and recognized by chemical authorities ? 

Answer. Yes, sir. 

Question 52. Name the chemical authorities? 

Auswer. 1] don’t rememberthe name of the books in which I have 
read it. I be lie ‘ve It Is mentioned in Dumas’ Chemistry. 

(duestion < oo CAN you produce the book and pornt out the place ? 

Answer. I will bring the five volumes of the book here, and, if I 


can, point out the place. 
Re-cxamination : 

(Juestion 1. In order to separate the free fat acid or any portion 
of tree fat acid from Mr. Werk’s product by alcohol, what quantity 
of vleohol ts required for any given quantity of free fat acid ob- 
tained? 

Answer. In making such analysis an excess of alcohol is generally 
used, 

(Juestion 2. Please state whether fatty substances can be distilled 
and undergo any, and, if any, what, change previous to the fat being 
changed to a free fat acid—(that is) will distillation of fatty sub- 
stances produce a free fat acid ? 

Answer. If the fat — have previously been saponified by sulphuric 
acid they might then be distilled by superheated steam, 

Question 3. Can the free fat acids produced by Mr. Tilghman’s 
process be distilled ? 

Answer. Yes, sir; provided no lime has been used in the saponi- 
fication. 

(Juestion 4. Can the free fat acid by Mr. Regnault’s process be 
distilled ? 

Answer. Yes, sir. ‘ 

Cross-examination ? 
Qduestion 1. How much lime introduced into Mr. Tilghman’s 
tank, along with his highly-heated water under pressure and 
oil the fatty bodies, would, in your opinion, render the process a 
different one from Mr. Tilghman’s ? 

Answer. My opinion is that one-half of one per cent. of lime will 
have a great Influence in shortening the time of production of fatty 
acids, as a small percentage of lime will have to be eliminated or 
removed by diluted sulphuric acid to change the whole product to 
free fatty aetds. 

Such a use of lime, in the above proportion, would, in my opinion, 
change it from Mr. Tilghman’s process. 

e-examination : 

(Juestion 1. What do you call the product, produced by the use of 

lime, as mentioned in the last answer, if a small quantity of lime is 


used t 
Answer. With that half per cent. of lime I call it an acid lime 
soup with a great excess of fatty acids. 
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Cross-examination : 
(Question 1. Would you call that excess of fatty acids “ free fatty 
acids ?” 


Answer. No, sir 


* GRASSELLI. 


The witness, FE. GQnrassecyci, returns, and, in further answer to 
question 35, says : 

IT have found, in Dumas, bistearate of potassa and bistearate of 
soda; also stearate of lime. It now occurs to my mind that the 
bistearate of lime, which is only produced by the aetion of super- 
heated steam on stearate of lime In presence of fatty bodies, was not 
known at the time of the edition of Dumas’s Chemistry of 1855. 


Question (by plaintiff's counsel). You can produce no book, then, 
in which the term “ bistearate of lime” is used? 

Answer. Not at present. 

Question (by same). Would not what you call the bistearate of 
lime be produced if highly-lheated water under pressure was used in 
connection with fatty bodies and a small pereentage of lime, whether 
superheated steam was employed as the means of heating the water, 
or Whether it was heated by tire underneath the tank ? 

A. Yes, sir. 

Question (by same). Then superheated steam is not essential to 
the production of bistearate of lime? 

Auswer. It is essential so far that it simplifies the process. 

(Juestion (by same). But not otherwise essential ? 

Answer. No. 

, Kk. GRASSELLI. 


At the same time and place appeared also Enwarp 8S. WAYNE, 
who was sworn in the cause and deposed as follows: 

Question 1 (by defendant’s counsel). Please state your business. 
State also whether there is any such thing as an acid soap known 
among chemists. If yea, state what it is, and in what works the 
term is used. 

Answer. Lama chemist. Acid soap is a term that is. used in 
most chemical works. Acid soap contains two equivalents of stearic 
acid, one of an alkali, and one of water, which equivalent of water 

may be replaced by an equivalent of base, thereby producing 
O72 aneutral soap. The term may be found in Kolbe’s Organic 

Chemistry, and in Lowrie’s Chemistry, and in Kane’s Chem- 
istry, and in a number of other works the term is mentioned. It is 
a general term. Pelouze also mentions it. 

Question 2. State whether, by the process of Mr. Werk, using 7 
pounds of lime to 100 pounds of fat and 130 pounds of water, any 
free fat acid is produced. If yea, is it separated from the lime soap, 
or does the substance he produces undergo any other, and what, 
process to separate the fat acid, so as to make it a free fat aeid fit to 
use as such. 

Answer. I do not think there is any free fat acid produced by Mr. 
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Werk’s process. The substance be produces must be decomposed by 
sulphurie acid so as to make a free fat acid. 

Question 5. Suppose you submit lime soap to a high temperature 
of water under pressure, what will be the result? What will be the 
result if you add fat to the lime soap and submit to same tempera- 
ture and pressure? 

Answer. Ido not think any decomposition, under the cireum- 
stances, will take place. I do not think any saponification will take 
place in either case. There will be no decomposition of the lime 
SOUP). 

Question 4. Please state your opinion as to whether the glycerine 
is destroyed in the process as used by Werk, and as used by manu- 
facturers prior to lis patent, in making free fat acids, or whether it 
can be saved or gathered after its separation. 

Answer. By those who use the lime process the glycerine is not 
destroyed. By the process used by manufacturers, prior to Werk’s 
patent, using the distilling process by superheated steam, the gly- 
cerine was destr ved ; and those who decom pose- the fat by sulphuric 
acid destroyed the glycerine alse. By Werk’s process and by the 
old lime process the glycerine could be gathered and saved after its 
separation. 

(QJuestion 5, State whether the patent of Motard & Milly, in Roret’s 
Eneyelopwdia,and the one described, in same page, from the Reper- 
tory of Patent Inventions, glycerine is necessarily lost in both or 
either of these processes. 

Answer. It is not lost in Motard & Milly’s process, nor in the one 
described in the Repertory of Inventions. 

QJuestion 6. Please state whether any free fat acid is produced by 
Mr. Werk in his process, using 7 pounds of lime to 100 pounds of fat 
and 130 pounds of water, so that it is in a marketable condition, or 
fit to use as a free fat acid, without undergoing a decomposition pro- 
cess by the application of sulphuric acid. 

Answer. It is not in a marketable condition as fat acids. It can- 
not be manufactured into candles without decomposing it, so as to 
produce free fat acids. 


Cross-examined by Mr. Harpina: 


(Juestion 1. Suppose you were handed a substance supposed to be 
a mixture of free fat acid and neutral lime soap, in which these two 
substances were merely mechanically combined by melting, and you 
were requested to verify the fact that this substance was so composed, 
as a chemist, how would you proceed to do it? 

Answer. I should act upon them by some known solvent of fat 
acids, in which the lime soap is known to be insoluble, as alcohol, 
benzole, or nap-tha, which would dissolve the fat acids to the exelu- 
sion of the lime soap. But the substances, the apparent mixture of 
fat acids and lime soap, may be a chemical compound of loose aftin- 

ity, and it would be fair to presume that I found this mix- 
ayes: ture to be composed of lime Soup and hydrated steuric acid, 
to form an acid soap which the action of the solvents might 
themselves have decomposed. 


2 ttm epi 
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Question 2. (The presumption of the witness 1s objected to, and 
the (uit stion is rep ated.) 

Auswer. | could verify the fact that the mixture was composed 
of fat acids and neutral linw SOUP), and | would be enabled to do SO 
by dissolving the fat acids by means of aleohol or benzole. 

(Juestion 3. In thus acting, would vou not have the sanction of 
chemical authorities as far as you are acquainted ? 

Answer. I would. 

QJuestion 4. Suppose, on evaporating the alcohol, you found the 
residue was litt per cent, of the original substance submitted to you 
for Investigation and treated by alcohol, would you not be induced 
to conclude that the original substance submitted to you Was coni- 
posed of about fifty per cent. of free fat acids and about fifty per 
cent. of neutral lime soap ? 

Answer. Yes, sir. 

Question. ». Suppose threat You Were to have treated the original 
substance with sulphuric acid, instead of alcohol in the proportion 
of 17 per cent. of the whole mass, would not that sulphuric acid 
unite with the lime of the lime soap and form a sulphate of lime, and 
would you not thus obtain by such liberation the free fat acid chem- 
ically released from its combination with the lime soap, and at the 
same — the free fatacid which was merely mechanically mingled 
with the lime soap: 

Answer. ‘That is assuming a fact that T have not admitted. Sup- 
posing the mass to have been composed as mentioned in the former 
question, then the action as stated in this question would take place. 

Question 6. Would the sulphuric acid in such case, chemically 
speaking, have any effect on the free fat acid which was not com- 
bined with the lime in the formation of the lime soap ” 

Answer. Not if the sulphuric acid was used in a dilute state, as it 
is ordinarily emploved in the manufacture of fat acid. 

(Question 7. Is the term “acid lime soup” specifically employed 
in) Kone, Regnault, Pavne, holbe. or either of the standard chemical 
treatises to which vou have referred ? 

Answer. [tis not mentioncd in either of these, but it is mentioned 
in Pelouze. 

Question S. What is the publication of Pelouze to which you 
refer 

Answer. It is the London Chemical Gazette, a chemical news- 
paper, of LS5o6, in whieh paper is copied an extract from a French 
journal, of December, LSoo, whieh PUrports to have been written by 
1’ louze. 

(QJuestton {. Please read the particular sentence in which the aeid 
lime soap is mentioned in the extract. 

Answer. * Acid lime soap” is not mentioned, but an acid soap 
and a Very basic SOUP Is mentioned. T cannot refer to any one sen- 
tenee, but T refer to the whole article from Pelouze in the paper. 

Question 10. Have vou any other chemical reference which you 
can give me, except Pelouze, where the term “ acid soap” is used in 
direct connection with a liine soap, as distinguished from a neutral 
lime Soup ? 
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Answer. I cannot. 

Question 11. What experiment have you tried to enable you to 
say that the product of Werk’s process is, chemically speaking, an 
acid lime soap, and not a mere mixture of free fat acid and neutral 
lime soap? 

Answer. | have made none, but bas my opinion Upon my general 
knowledge of the substances and their relations with other bodies. 

Question 12. What experiment have yeu tried to enable 
oid =you to ascertain what is the eflect of highly-heated water 
under pressure Upon fatty bodies ? 

Answer. I have made no direct experiments myself, but have ad- 
vised and controlled others in their operations, 

Qluestion 12). Does any person who has acted under your advice 
or control now use, oratany time past have they used, highly-heated 
water under pressure to decompose fatty bodies ? 

Answer. Not alone. 

(Juestion 15. Have they used highly-heated water under pressure 
for this purpose of decomposing fat in any way tf 

Answer. It has been used to facilitate the decom position of fatty 
bodies with a smaller percentage of lime than was necessary to neu- 
tralize the whole amount of fatty acid present. 

(Jucstion 14. Py whom ” 

Answer. By Cheever and by Heiatt and Woods, of this city, and 
by Mr. Werk, the defendant. 

Question 15. Is yvour knowledge of the action of highly-heated 
water on fatty bodies derived from these operations, so far as it Is 
an experimental knowledge ? 

Answer. No, sir; not altogether. 

(Juestion lé. State what other experimental knowledge you have 
of the action of lighly-heated water under pressure upon fatty 
bodies, “ 

Answer. [have noexperimental knowledge further of those matters, 
but have been a long time acquainted with those matters scientifi- 
cally ; that as, from books, 

(QJuestion 17. Can you as a chemist swear that the resulting pro- 
duct of Mr. Werk’s process is certainly not a mixture of fat and 
neutral lime soap ? 

Answer. [ would not swear as a positve fact that the product of 
Mr. Werk’s process is nota mixture of free fat acid and neutral lime 
soap: but I cannot, from a general knowledge of those substances, 
reconcile my mind to say that it ts. 

(Juestion 1S. Do you think, if the lime were to be omitted from 
Mr. Werk’s process, there would be any production of free fat acid 
and solution of glycerine from the action of the highly-heated water 
under pressure ” 

Answer. Free fat acid and a solution of glycerine might possibly 
be produced, but it would be in a small quantity. [ might further 
say that it would not produce these substances in a practical manu- 
facturing scale. 

(Juestion 19. Having never*tried any experiment yourself upon 
the power of highly-heated water under pressure alone in decom- 
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posing fatty bodies, what grounds have you for your assertion as to 
the practicability of obtaining on a large scale free fat acids and gly- 
cerine, as mentioned in the last answer ? 

Answer. My grounds are works treating upon the matter,and I saw 
the experiments being performed at Messrs. Ropes’ factory. 1 saw 
experiments tricd at Ropes’, and heard the results from Mr. N. Ropes, 
Jr. Ile told me that after 20 hours’ working by fat and water alone 
ata high temperature under pressure a fat acid suitable for manu- 
facturing candles was not produced. Now, | don’t say that by the 
continuation of that Process lonver merchantable fat acids might 
not be produced. ‘The length of time would be a matter of experi- 
ment, so far as Lam concerned; but T think the time required to 
produce it would render the process somewhat impracticable as a 
manulacturimg process, 

Question 20. Can you refer me to the book on which you ground 

your oplition ? 
YES Answer. I wish to modify my answer to question 18. I 

bys ny opinion Upon the experiments ‘ul Ropes’ anid pon 
a general knowledye of the decomposing intluence of water at vary- 
by hom peratures Upon various bodies, the Lomiperature controlling 
the decomposition. LT have no book authority to the special point, 
but from general principles [ have. By the speeial point I mean 
the practicability cnid CCONOTNY of Mr. Tilghman’s process Ola large 
scile. 

(Question 21. Supposing that highly-heated water under pressure 
would decompose fatty bodies into fatty acids and ylycerine, call 
you state positively that the presenee of a small proportion of lime 
would prevent that action taking place? 

Answer, It would not prevent that action taking place. 

Question 22. For what purpose and when did Mr. Cheever and 
Messrs. Hyatt and Wood consult vou ? 

Answer. In reference to the economy of using water and lime in 
less per cent. than would fully saturate the fat acids, the water being 
heated and under pressure. They have consulted me at various 
times. About four years ago for the first, Mr. Cheever, and about a 
year ago hy Mr. Woods. 

Question 25. Did you give it as your opinion that sucha process 
as they now use would avoid Tilgliman’s patent ? 

Answer. I never gave it as my opinion, for | did not think that 
the two processes were parallel. 

Question 24. Are you certain that the reduction of the lime re- 
quired in the process of Mr. Werk and the others named by you is 
not owing to the chemical power of the highly-heated water under 
pressure, Which is present in their processes ? 

Answer. Tam certain that the reduction of the lime is not due to 
the chemical power of the highly-heated water in decomposing the 
fatty bodies, 

Qduestion 25. Why are vou certain ? 

Answer. My impression is that in the first instanee there is a 
highly basie lime soap formed, which is decomposed by the action 
of water or steam at liteh Loni peratures, a mutual decomposition 
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and recomposition of that lime soap taking place until a perfect 
saponification or acidification of the fat takes place through the 
whole mass, and the resulting fat acids may be, as I judge, an acid 
lime soap, or neutral lime soap and free fat acid; and the chemical 
action of the water is to the greatest extent exerted in decomposing 
the lime soap, as mentioned, and not upon the fat. Now, it 1s well 
known that the elements of water must be taken up by the fat 
bodies to convert them into fat acids and glycerine, which takes 
place in cither ease, with lime or without lime; and the rapidity 
with which fat bodies can be converted into fat acids and glycerine 
by the process of Werk and others show- conclusively that the sapon- 
ification is due to the lime and not to the water. In an experiment 
made by Mr. Cheever, by using seven pounds of lime with highly- 
heated water, under a pressure of 350 pounds to the inch, perfect 
saponification resulted in half an hour. If, as mentioned, fifty per 
cent. of Mr. Werk’s free fat acid is produced by lime, and the other 
half by the action of heated water, judging from the experiments of 
Cheever and at Ropes’, the use of lime certainly exalts the chemical 
decomposition. 

(QJuestion 26. In your explanation of Mr. Werk’s process and its 
principles do you not imply or suppose that the lime soap is decom- 
posed by the action of the highly-heated water under pressure ? 

Answer. I have previously stated that lime soap could not 
576° be decomposed by water; but lime soap, in a nascent state, 
may obey the law of many other bodies, and be decomposed 

under the circumstances. 

(QJuestion 27. Question repeated. 

Answer. I presume that it is, but I don’t say that the basic soap 
formed is the same basic soup as mentioned in the works, as fat acids 
form higher compounds with bases—lead, for instance—than those 
of lime soaps described, and may form in this case a more baste com- 
pound. 

(QJuestion 28. Do you mean to say that there are two kinds of lime 
Soup, One of which is a nascent lime soap and one a common lime 
soup? 

Answer. I conceive such to exist, but their stability is slight. 
They may be formed in the vessel, to which we have no introvision, 
and decomposed as rapidly as formed. I also base my opinion upon 
the remarks of Pelouze, and as affording an empirical hypothesis of 
the process involved. 

(Qjuestion 29. Please produce the passage in Pelouze where he uses 
the term “nascent lime soap.” 

Answer. That term is not used in Pelouze. 

Question 30. What percentage of lime introduced into Mr. Tilgh- 
man’s process would, in your opinion, make the operation cease to 
be parallel with his process 7 

Answer. I think any quantity of lime introduced with Mr. Tilgh- 
man’s process would make the operation cease to be parallel with 
his process. 

B.S. WAYNE. 
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On Thursday, the 2Zoth of October, 1S60, the above witness, ELS. 
WAYNE, reappeared and was re-examined by defendant’s counsel, as 
follows: 


Question 1. In order to separate free fat acids or any portion of 


free fat ecid trom Mr. Werk’s produce by alcohol whiat quantity of 
alcohol Is Poqpures dl hor ali elven quantity of tree fat aeld obtained? 

Answer. That is a question that LT cannot detinitely QUsSwer, If | 
should answer it, it would be a guess. T should suppose, though, 
that the aleohol, at the boiling point, would take up from ten to 
fifteon por ce it. of its we bord it ae fatty achads in solution, which would 
wwe he deposit: lon the cooling of the alcohol, 

( uestion ”. Please state whether fatty substances ean be distilled 
and undergo any—and, if any, what—ehange previous to the fat 
being changed to a free fat acid—that is, will distillation of fatty 
substances produce a free fat aend ? 

Answer. The action of heat Hpvon fatty bodies depends entirely 
Upon the lem perature and the duration of the experiment. A red 
heat would Lecom pose them ite carbon thod hydrogen Luases, hats 
placcd im oa vessel suitable for distillation and submitted to a 
gradual heating will be decomposed into acrolein- and = into acids 
lower in the series than stearic acid. A trace of stearic acid might 
also be obtained—the stearic acid might also be obtained—the 
stearic acid losing both carbon and hydrogen by the decomposing 
Influence of the heat, thus forming other acids and an oily body as 
il product of the decomposition, ree acids will he produced, but 
hot stearic acl d—pr rhiapes only a trace. 

(By plaintift’s counsel:) In Mr. Werk’s process is highly-heated 
water under pressure present ” 

Answer. There is nost unquestionably a portion of water present. 

There must be, from the arrangement of lis apparatus. That 
oie Water must be highly heated and under pressure. The heat 
of the water is in proportion to the pressure, 

[wish here to correct an error in my statement vesterday. In 
referring to Mr. Cheever's xperIments TP should have said So0° of 
temperatttre instead of 3+ 
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ES. WAYNE 
Cirevit Court et the United States tn and for the Southern District 
of Ohio ta Equity 
Rreranp A. TPrrauawaan 
MlLrcuuvrt Werk, TPirowas Kinney. Joun Kirey. and M. Scuwarrz 
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. . , a; a , . , ° . . 
bo thre honorable the hhdieves of the ectrreuit court of the { bite States 
rma ckhkaad TOY the southern aGistriet of (hito 


Richard A. Pilghman, of Philadelphia, in the State of Pennsyl- 
Vania, and a eitizen of said State, brings this bill against Michael 
Werk, Thomas Kirby, John Kirby, and M. Schwartz, of Cincinnati, 
In the State of Ohio, and citizens of the southern district thereof. 
And thereupon your orator complains and says that on or before 


a ene 
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the ninth day of January, 1854, one Richard A. Tilghman was the 
true, original, and first inventor of a certain new and useful im- 
provement in processes for purifying fatty bodies, not known or used 
before, and not, at the time of his application for a patent, in public 
use or on sale with his consent or allowance. 

And your orator further shows to your honors that the said Rich- 
ard A. Tilghman, so being the inventor of said improvement, and 
being a citizen of the United States aforesaid, made application to 
the proper department of the Government of the United States for 
letters patent, in accordance with the then existing laws of Congress; 
and, having duly complied in ali respeets with the conditions and 
requisitions ot said laws, Ol} the third 1F Y of October, ISO 4, letters 
patent of the United States, signed, sealed, and executed in due form 
of law, for his Invention or discovery were issued to the aforesaid 
Richard A. Tilghman, whereby there were secured to him, his heirs, 
executors, administrators, and assigns, for the term of fourteen years 
from the ninth day of January, 1554, the full and exclusive right of 
making, using, and vending to others to be used the said improve- 
rent. 

And your orator further shows that a description or specification 
of the aforesaid Improvement Wiis eiven in the schedule to the said 
last-mentioned letters patent annexed, accompanied by certain draw- 
Ings referred to in said last-mentioned schedule and forming part of 
said last-mentioned letters patent; that the said last-mentioned let- 
ters patent and the sri specification thereto annexed (which, or an 
exemplified copy of which, your orator will produce, as your honors 
may direct) were duly recorded 1 the Patent Otliee,a COpy of which 
is hereto annexed, marked “A.” 

And your orator further shows that afterwards, tow it, on or about 
the 15th day of. Mareh, 1867, the said Riehard A. Tilghman made 
application in writing to the Commmissioner of Patents, praving for 
an extension of the said last-mentioned letters patent, having con; 
plied in all respeets with the then existing laws of Congress; and, 
on the 23d dav of November, TS07, the Comiissioner of Patents did 

decide the sid priate nt oug hit to bye extended, ane clicl, on the 
S78 sodlav last mentioned, renew aud extend said patent, by certifi- 

cate thereon endorsed, for the term of seven vears from the 
e sud certificate, or a duly authen- 
Licatod Cop thereof mm eourt te Lv produood, as your honor thay 
direet, reference being therete had, will appear and a copy whereof 
is herefo anneNne (ll, Parke 7 wt 

\nd vour orator further shows that a suit in equity. was com- 
meneed th the crreuit court of the United States for the southern 
district of Ohio by vour orator against Michael Werk, of Cincinnati, 
one of the defendants above named, for an infringement of said let- 
ters patent, 

‘That said suit came to a final hearing atthe session of said court, 
holden at Cincinnati, November, 1560, on bill, answer, and proof, 
and being fully argued by counsel it was, on the 26th day of April, 
Se, ordered, adjudged, and decreed that thesaid Richard A. Tilgh- 
man was the original inventor of the Invention patented to bin 


‘hhaavof January. TSOS. as bv th 
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and that the said letters patent were valid, and that said Michael 
Werk, the defendant, had disturbed, violated, and infringed upon 


| 4 the complainant, the said Richard A. Tilghman, in his exclusive 

i rights, as in the said bill set forth. 

| And it was further ordered, adjudged, and deereed that the com- 
| plainant recover of the defendant the protits and gains by him made 


and received in consequence of the said infringement. 

And that it be referred to Charies b. Collier, Esq., as master, to 
compute and ascertain the damages which the complainant was en- 
titled to recover of the defendant. 

And it was further ordered that the defendant be enjoined from 


q manufacturing free fat acids by the process secured to the plaintiff 
; by his said patent, as set forth in lis said) bill of complaint: Pro- 
vided, however, That this injunction shall not prevent the defendant 


from using his close tank for manufacturing ; not Infringing plain- 
| tiff’s patent, as the exclusive use of a close tank is not, in the opinion 
i 44 of the court, a part of the plaintiff's rights secured by his patent, 
| copies of which deeree, and of the opinion of the court in said suit. 
| are hereto annexed, marked °C” and “* D.” 

| And your orator further shows that afterwards, on or about the 
2d Mareh, 1865, and while the said decree of injunction against said 
defendant was in full foree and operation, upon the affidavit of the 
complainant that said Michael Werk, the defendant, had been and 
was then manufacturing free fat acids by the process patented to the 
complainant, in violation of lis exclusive rights, and in disobedi- 
ence and contempt of the decree of nyunetion, the satd court or- 
dered Charles B. Collier, Esq., the special master, to examine said 
defendant’s apparatus and mode of working, and to ascertain with 
what pereentage of limedefendant wasactually working, and whether 
it is possible to operate lus present apparatus without Infringing upon 
complainant’s patent. 

And that afterwards, on or about June, 1865, the said master, 
| Charles B. Collier, lesq., did thereupon report to the court that de- 
| fendant was then working and manufacturing with less than seven 
| per cent. of lime, and that a portion of his product so manufactured 
consisted of tree fat acids, and that to avoid the production by de- 
fendant of free fat acids it would be necessary for him to use eleven 
and a half per cent. of lime, and that the use by the defendant of 
his present apparatus so as not to infringe complainant’s patent is 
not practicable. 

A copy of which report of the said master is hereto annexed, 
marked “ ke.” 

And your orator further shows that afterwards, on or about 

Mareh, 1865, a motion was made for an attachment of said 
D979 defendant, Michael Werk, for his contempt in disobeying 

the injunetion of the court, and that while said motion was 
pending il com premise was effected between the said comiplain-t and 
defendant whereby said defendant paid to complainant the sum of 
fourteen thousand dollars and received from complainant a release 
of all damages on account of his past violation and infringement of 
the said patent, and also a license to manufacture free fat acids 
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according to the process patented to the complainant during the re- 
maining unexpired period of said patent until the ninth day of 
January, 1868, on the terms and conditions expressed in a written 
agreement between the said parties, dated 29th July, 1865, to be pro- 


<luced in court as your honors may direct, and a copy whereof is 


hereto annexed, marked “ F.” 

And your orator further shows that a suit in equity was com- 
menced in the circuit court of the United States for the southern 
district of New York by your orator against Roiand G. Mitchell, of 
New York, for an infringement of said letters patent; that said suit 
came to a final hearing at the session of said court held at New York 
July, 1864, on bill, answers, and proof, and, being fully argued by 
counsel, it was ordered, adjudged, and deerced that the letters patent 
No. 11766, granted to said Richard A. Tilghman October 5, 1554, is 
a good and valid patent, and the said Richard A. Tilghman was the 
original and first inventor of the improvement deseribed and claimed 
in said patent. 

And your orator further shows that your orator has extensively 
applied the said improvements to practical use, and has been, and, 
but for the infringement hereinafter complained of, would still be, 
in undisturbed possession, use, and enjoyment of the exclusive privi- 
lege secured by the said letters patent, and in receipt of the protits of 
the same. 

And your orator further shows that, prior to the 9th January, 
1868, the following-named persons, corporations, and commercial 
firms, to wit: N. Ropes & Company, of Cincinnati; the Ohio Candle 
Company, of Cincinnati; Proctor & Gamble, of Cincinnati; Corn- 
wall & Brother, of Louisville, Kentucky ; E. Selineider & Company, 
of Chicago, Illinois, and A. Gross & Company, of New York, had, 
for a long time, extensively used and employed the said patented 
improvements in their manufacture and business by the license of 
your complainant during the original term of his said patent, which 
expired January 9, 1868, and that, since the ninth January, 1568, 
the said parties have continued to use and work, and are now using 
and working, said patented improvements by license ef said com- 
plainant, under the renewal and extension of said patent, upon sub- 
stantially the same terms and conditions as theretofore and prior to 
the 9th January, LS6S. 

And your orator further shows that, upon the 30th December, 
1867, and 23d January, 1868, the said complainant sent by mail to 
said defendant two letters, offering them a license to use the said 
patented process during the said extended term of the patent, upon 
substantially the same terms and conditions as those accepted by 
the parties last above named, and also notified said defendants to 
cease and desist from using and working said patented improve- 
ments from and after the 9th January, 1868, in case they neglected 
or declined to accept said license, as by duly authenticated copies of 
suid letters to be produced in court, as your honors may direct, ref- 
erence being thereto had, will appear, copies whereof are hereto an- 
nexed, marked “GQ” and “ HH.” 

And that said defendants have hitherto wholly neglected to accept 


a 
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said offer, or to answer the said letters of the complainant, and 

that, as your orator is informed and believes, said defendants have 
used and continue to use the said patented improvements 

HSO since and after the Oth day of January, IS6S, notwithstana- 
Ing complainant's express notice and prohibition, 

And your orator further shows that your orator lias extensively 
applied the said improvements to practical use, and has been, and 
but for the infringement hereinafter complained of would still be, 
in the undisturbed poosession, use, and cnjoyment of the exclusive 
privileges secured by the said letters patent, and in receipt of the 
profits of the sate. 

And your orator further shows unto your honors, as he is informed 
and believes, that the said defendants hereinafter named, well know- 
ing all the facts herembefore set forth, are now constructing and using 
the said patented improvement, in some parts thereof substantially 
the same in construction and yn ration as in the said letters prautent 
montioned, the exclusive right and privilege to make and use which, 
and vend the same to others to be used, is thus by law vested in vour 
orator 

And so itis, may it please veur honors, taat the said defendants 
as your orator is tnformed and believes, without the Heense of vour 
orator, ag@adost his will, and in vielution of his rights;have made 
nd used, and tutend to stil continue to make and use, the said ime. 
provement within the southern district of Ohio, all of whieh is im 
Vielation of the satd letters parton sutied sisslebibients, 

‘To the ( nal, therefore, threat the dete ridsants ay, if they Cilli, show 
reason Why your orator should not have the relief hereby prayed, 
and that they may make a fall disclosure and discovery of all the 
latters aforesaid, and Upon therm several corporal oaths, and accord- 
ine to the best and utmost of their knowledge, remembrance, in- 
formation, and belief, full, true, direct, and perfect answer make to 
such of the several Interrowatorics hereinafter numbered and set 
forth as, by the note hereunder written, required to answer; that is 
to oe 

I. Whether the said original letters patent were granted and issued 
to the said Richard A. Tilehman on the 3d of October, ISDA. 

? Whether the said pritert Wiis, on the 235d November, IS67, re- 
newed and extended for the period of seven vears from the Oth Jan- 
uary, LS68. 

o. Whether said defendants have, at any time since the th Jan- 
uary, 1S6S, and if so, when and during what periods of time, man- 
ufactured any fat acids and glycerine from fatty bodies by the action 
of water ata high temperature and pressure. 

I. State minutely and in detail the process pursued by defendants, 
since the Oth January, ISGS,in the manufacture of fat acids and 

glycerine, stating particularly how many pounds of lime are used 
tocaeh one hundred pounds of fut, and what is the loniperature and 
pressure employed in the tank. 

Oo State minutely and in detail the process pursued by defendants 
Immediately before the Mth January, ISOS,in the manufacture of fat 
acids and glycerine, stating particularly how many pounds of lime to 
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each one hundred pounds of fat, and what was the temperature and 
pressure employed in the tank. 

6. Deseribe minutely and in detail the difference, if any, bet ween 
the process pursued by defendants in the manufactue of fat acids 
and glycerine immediately before the 9th January, 1868, and that 
pursued by them since the 9th January, 1868. 

And now, to the end that the defendants may be compelled to 
account for and pay over the income thus unlawfully derived from 
the violation of the rights of your orator, as above, and be restrained 

from any violation of said rights, vour orator prays that your 
OS1- honors may grant a writ of injunction, restraining the de- 

fendants from any further construction or sale or use, in 
AnV Tanner, of said patented Improvement, or any part thereof, in 
Violation of the rights of your orator as aforesaid, and that the ma- 
chine or machines now in possession or use of the said defendants 
my be destroved or delivered up to your orator for that purpose, 
And your orator prays for such other relief as the equity of the case 
may require, and to your honors ay Seem meet, 

May it please vour honors to grant unto your orator not only a 
writ of Injunction conformable to the prayer of this bill, but also a 
writ of subpeona of the United States of America, directed to the 
said) Michael Werk, Thomas Kirby, John Kirby, and M. Schwartz, 
and commanding them to appear and answer unto this bill of com- 
plaint, and to abide and perform such order and decree in the prem- 
Ises us to the court shall seem meet and be required by the prinet- 
ples of equity and good COTS CTOCTICE, 

Rh. A. TILGHMAN. 

SAML S. FISHER, 

Solicitor for Claimant. 

GEORGE HARDING, 

Of Counsel. 


The defendants are required to answer each of the foregoing in- 
terregatories, numbered from one to six, inclusive. 
SAM'L S. FISITER, 
Solicitor for Complamant. 


I acknowledge myself security for all costs for whreh the com- 
plainant may be liable in the above writ. 


C. T. JONES. 


On the twenty-first day of February, 1868, before the subseriber, 
eame Richard A. Tilghman, the complainant in the foregoing bill 
named, — being duly sworn, says that so far as the statements 
therein contained are within his own knowledge, they are true; and 
so far as they are derived from the information of others, he verily be- 
lieves them to be true. And he further says that he verily believes 
the said Richard A. Tilghman in said bill named is the original, 
true, and first inventor of the new and useful improvement in pro- 
cesses for purifving fatty bodies, which is deseribed in the letters 
patent granted to Richard A. Ti-ghman, and mentioned in the fore- 
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coin bill. And vour deponent verily belteves thasat the title of lim. 
the complainant, as set forth in said bill, is true, 


RICTIARD A. TILGIMAN. 
Sworn to and subseribed this twenty-first day of February, A. D. 
ISOS. by lore re 
AUBREY UHL SMUTPIIL, 
ti] N Commissione dl 
exuinir A 
(No. 11766.) 


The United States of Amerten to all to whom tha “i letters patent 
shall come: 
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practernnt sabia thie seaal vi thie Patent (ditice mt Cvolmit retthiteo atlixned. 
Given under my hand, at the city of Washington, this third of Oe- 
tober, In the vear of our Lord one thousand eight hundred and tifty- 
four, and of the lndependence of the United States of Amenca the 
seventy-ninth. 
ROBERT MeCLELLAND, 
NCTE lary of the Lite rior. 
( ALASON, 
Conimissione r of Pate nts. 
[SEAL] Countersigned and sealed with the seal of the Patent 
Ofhice. : 
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To all whom it may concern 


Beit known that T, Richard Albert Tilghman, of Philadelphia, 
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have invented a new and improved mode of treating fatty and oily 
bodies, and I hereby declare that the following is a full and exact 
deseription thereof: 

My invention consists of a process for producing free fat acids and 
solution of glycerine from those fatty and oily bodies of animal and 
vegetable origin which contain glycerine as their base. For this 
purpose I subject these fatty or oily bodies to the action of water at 
a high temperature and pressure, so as to cause the elements ef those 
bodies to combine with water and thereby obtain at the same time 
free fet acids and solution of elycertne. | HEX the fatty body to be 
operated Lpron with from a third toa half of its bulk of water, and 
the mixture may be placed in any convenient vessel in which it ean 
be heated to the melting port of lead until the operation is com- 
plete. The vesse| hhitist be ‘ lose dl sunied of vreat strength, so that the 
requisite amount of pressure may be applied to prevent the conver- 
ston of Water into steam 

The PPocess HRA Le pret formed more rapidly and also continuously 
bv causing the mixture of fattv matter and water to }NUSS through a 
tube or continuous ehanvel, heated to the temperature alraady men: 
tioned, the requisite pressure for preventing the conversion of water 

Hho staat borg applied da Lhe proooss and this, U believe, is 
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itp ha down in the Vessel a, causes the fa er onl an t Water to torn 
an emulsion or intimate mechanical mixture. A foree-pump, ¢, 
like those in common use for hydraulic presses, then drives the 
mixture through a long coil of very strong iron tube dddd, which, 
being placed in the furnace ¢¢, is heated by a tire, f, to about the 
temperature of melting lead. From the exit end g of the heating 
tubes dd the mixture, which has then become converted into free 
fat acids and solution of glycerine, passes on through another 
coiled iron tube, A A hh, immersed in water, by which it is cooled 
down from its high temperature to below 212° Fahrenheit, after 
which it makes its escape through the exit-valve 7 in the receiving 


vessel, 

The iron tubes IT have emploved and found to be convenient for 
this purpose are about one inch external diameter and about half 
an ineh internal diameter, being such as are In common use for 
Perkins’ hot-water apparatus. The ends of the tubes are joined to- 
gether by welding to make the reqaisite length; bat where welding 
is not practicable I employ the kinds of joints used for Perkins’ hot- 
SSD 
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water apparatus, which are now well known. The heating tube d 
d dis coiled several times backwards and forwards so as to arrange 
il considerable l¢ neth of tube in) il moderate Spruce. ‘The different 
coils of the tube are kept abouta quarter of an inch apart from each 
other, and the interval between them: is filled up solid with cast iron, 


Which also COVETS the outer cols Or rows of tubes to the thickness oft 


half or three-quarters of anoineh, as shown in igure 2. This cas- 
Ing of metal insures a considerable uniformity of temperature in the 
different parts of the coil, adding also to its strength and protecting 
it frominjury by the fire. 

The exit-valve ¢is so located that when the heating tubes ddd 
are at the desired working temperature, and the pump eis not in 
action, it will not he opened by the internal PPeSSUPre produced by 
the application of heat to the mixture; and, therefore, when the 
pump ¢ is not in action nothing escapes from the valve @ if the tem- 
perature be not too high. But when the pump forces fresh mixture 
Into one end, ), of the heating tubes d dd the exit valve 7 is thereby 
forced open to allow an equal amount of mixture, which has been 
operated Upon, to escape out of the cooling tubes Ah at the other 
end of the apparatus. No steam or air should be allowed to aceu- 
mulate in the tubes, which should be kept entirely full of the mix- 
ture. For this purpose, whenever it may be required, the speed of 
the pump should be increased so that the current through the tubes 
may be sufficiently rapid to carry out with it any air remaining in 
them. 

Although the decom position of the neutral fats by water tukes 
place with great quickness at the proper heat, vet TL prefer that the 
pump ¢ should be worked at such a rate, iu proportion to the length 
or capacity of the heating tubes ¢@ dd that the mixture, while flow- 
Ing through them, should be maintained at the desired temperature 
for ten minutes before it PRUSSCS Into the refrigerator or cooling parts 

hh of the apparatus, 
Ost The melting pont of lead has been mentioned as the proper 

heat to be used in this operation; because it has been found 
to vive good results But the change af fatty matters into fat acid 
and glycerine takes place with some materials (such as palm oil) at 
or below the melting point of bismuth, vet the heat has been carried 
considerably above the melting point of lead without any apparent 
Injury, and the decomposing action of the water becomes more power- 
fulas the heat is increased. By starting the apparatus at a low heat, 
and gradually increasing it, the temperature giving products most 
suitable to the intended application of the fatty bodies emploved can 
easily be determined. 

To indicate the temperate of the tubes ddd T have found the sue- 
cessive melting of metals and other substances of different and 
known degrees of fusibility to be convenient in practice; several 
holes, half an inch in diameter, and two or three inches deep, are 
bored inte the solid parts of the castings surrounding the tubes, each 
hole being charged with a difierent substanee. The series I have 
used consist of tin melting about 440° FL bismuth at about 510° 
I, lead at about G12° FP. and nitrate of potash at about 660° FL A 
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straight piece of iron wire passing through the side of the furnace 
to the bottom of each of the holes enables the workman to feel which 
of the substances are melted, and to regulate the fire accordingly. 
It is important, for the quickness and perfection of the decomposi- 


‘tion, that the oil and water, during their entire passage through the 


heating tubes, should remain in the same state of intimate mixture 
in which they enter them. I therefore prefer to place the series of 
heating tubes in a vertical position, so that any partial separation 
which may take place while the liquids pass up one tube may be 
counteracted as they pass down the next. I believe that it will be 
found useful to fix at intervals in the heating tubes diaphragms 
pierced with numerous small holes, so that liquids being forced 
through those obstructions with velocity, may be thoroughly mixed 
tovether. 

[ deem it prudent to test the strength of the apparatus by a press- 
ure of teh thousand pounds to the suare inch before taking it into 
use; but IT believe that the working pressure necessary In using the 
heat Ihave mentioned will not be found to exceed two thousand 
pounds to the spuare inch. 

When it is desired to diminish the contact of the liquids with 
iron the tubes or channels of the apparatus may be lined with 
copper. The hot mixture of fat acids and solution of glycerine 
Which escapes from the exit-valve of the apparatus separates by sub- 
sidence. The fat acids may then be washed with water, and the 
solution of glycerine concentrated and purified by the usual means. 

The fat acids thus produced may, like those obtained by other 
methods, be used in the manufacture of candles and soaps, and ap- 
plied to various purposes, according to their quality, and, when de- 
sired, they may also be first bleached by chemical agents, or puri- 
fied by distillation in a current of steam, or in a vacuum, as 1s now 
well understood. [| preferthat the fatty bodies should be previously 
deprived, as far as practicable, of such impurities as would tause the 
discoloration of the fat acids produced, but when the fat acids are to 
be finally purified by distillation this preliminary purification 1s of 
less Importance, 

When the sulphuric acid, nitrous fumes, or other corrosive agent, 
shall have been used for purifying, hardening, or otherwise pre- 
paring the fatty body to be operated upon, take care that all traces 
of it shall be washed out or neutralized before passing it through 

the apparatus. 
OO Some fatty bodies (particularly when impure) generate dur- 
ing the process a portion of acetic or other soluble acid, which 
might tend to injure the tron tabes. In such cases | add a corre- 
sponding quantity of alkaline or basic matter to the water and oil 
before they ure pumiped Into the tubes, 

Having now deseribed the nature of my invention and the man- 
ner of performing the same, | hereby declare that [ claim as of 
mv invention the manufacturing of fat acids and glycerine from 
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fatty bodies by the action of water at a high temperature and press- 


ure, 
RooAL TELGIMAN. 
Witnesses: 
JAMES McCURLEY, 
JOHN Ro DARKER, 


Consulate of the United States. London. 


Exuibir 2. 


Whereas, upon the petition of Richard A. Tilghman, of Philadel- 
phia, Penusvivania, for the extension of the patent granted to him 
October Dy LSo-4, ante dated January Y TSod, the undersigned, In ac- 
cordance with the eighteenth section of the act of Congress approved 
the 4th day of July, IS36, entitled “An act to promote the progress 
of the useful arts and to repeal all acts and parts of acts heretofore 
made for that purpose,” and the act approved the 27th day of May, 
IS48, entitled “An act to provide additional examiners inthe Patent 
Office, and for other purposes,” did, on this 25rd day of November, 
ISG7, deeide that said prattent ouclit to he extended ; Now, therefore, 
[, Thomas ©. Theaker, Commissioner of Patents, by virtue of the 
power vested In me by said acts of Cotugress, do renew and extend 
the said patent, and certify that the same is hereby extended for the 
term of seven vears from and after the expiration of the first term, 
viz., from the fth day of January, ISOS: which certificate being duly 
entered of record in the Patent Otlice, the said patent has now the 
same effect In law as though the same had been originally granted 
for the term of twenty-one vears. 

In testimony whereof TL have caused the seal of the Patent Office 
to be hereunto atlixed this 25rd day of November, 1867, and of the 
Independence of the United States the ninety-second. 

[Seal of the Patent Office. ] 
(Signed) T. C. THEAKER, 


Coniissioner. 
(Ilere follows diagram marked page 505.) 
lexuipie ¢. 
Decree. 


Rictarnp A. Tinga an ] 
Us - 1270. Chancery. 


Micra cL WERK. | 


This cause having been heard Upon the bill, Answer, pleadings, 
exhibits, and proofs (at the Oetober term, A.D. 1860), and argued 
by counsel for the respective parties, and taken under advisement, 
and the eourt being how fully advised in the premises, do lind the 
equity of the case to be with the plaintiil; and it is thereupon 
ordered, adjudged, and decreed that the patent granted to Richard 
A. Tilghman Oetober 3, 1854, and set forth in the bill filed, is valid, 
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and that the plaintiff is thereby vested with the exclusive 
OSG right thereby vranted, as therein claimed; and it is further 
ordered, adjudged, and decreed that the defendant has dis- 
turbed, violated, and infringed upon the complainant in his ex- 


-clusive rights, as in the said bill set forth. 


And it is further ordered, adjudged, and decreed that the plaintiff 
recover of the defendant the profits and gain, or such sum as the 
court may hereafter decree to be recoverable by him, made and re- 
ceived in consequence of the infringement and violations of the ex- 
clusive rights of the complainant, which it is adjudged have been so 
committed by the defendant; and that complainant is also entitled 
to recover costs of the defendant. And further, that it be, and it is 
hereby, referred to Charles B. Collier, Esq., as master, to compute and 
ascertain the damages to which the plaintiff is entitled. And the 
said master in makingup an account of the damages sustained by 
the plaintitf, by reason of the detendant’s infringement of the plain- 
tifl’s patent, is directed to make out said account as to him shall 
seem just; and may also make out an aceount upon the principles 
Which may be required by either party, so that the court ean on final 
hearing settle the amount to be recovered upon just principles. And 
itis further ordered that the defendant be enjoined from manufact- 
uring free fat acid by the process secured to the plaintiff by his said 
patent, as set forth in his said billof complaint: Provided, however, 
that this injunction shall not prevent the defendant from using his 
closed tank for manufacturing, not infringing plaintill’s patent, as 
the exclusive use of a closed tunk Is hot, in the opinion of the court, 
apart of the plaintiff's right seeured by his patent; and for the 
coming in of the master’s report, this cause Is continued. 


Exuireir D. 
Rrenarp A. Tinguman vs. Mic arn Werk. 


1. Plaintiff’s invention consists in a process for manufacturing free 
fat acids and glycerine by the action of water in a liquid state 
above the ordinary boiling point of water, and consequently 
under pressure, on fatty bodies or substances. 

2. The invention is based on a discovery made by plaintiff, that 
water highly heated and under pressure, of itself, possesses a 
chemical power of decomposing fat bodies into their elements, 
fut acid and glycerine. 

3. This invention and discovery are not contained in the books re- 
lied on by the defendant. Regnault’s and Payen’s process acts 
by destroving the glycerine, and does not mention bighly-heated 
water under pressure as the decomposing agent, and 1s, there- 
fore, unlike the plaintifl’s. 

4. Milly & Motard’s process, described in Roret’s Eneyclopedia, al- 

though using a close boiler, containing fat and water under a 

high temperature and pressure, yet does not rely on the chem- 

ical decomposing power of highly-heated water, but requires 
the presence of lime to combine with all the fat, and thus pre- 
vents the formation of any free fat acid, and is, therefore, ond 
the plaintiff's. 
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D. Arthua dui man S process by use of soda is stuilar to that of Milly 
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The process used Ov defen lant Is an tniringement of polartaatitl” . 


lL. Dotendant uses and requires water in lis process, 
li. Phat water is lnghty heated and under pressure. 

Phat water decomposes a certain pertion of the fatty bodies 
nto free hut werd and glveertne, and to this extent infringes. 
IV. The detendant also enplows six or seven pounds of Time to on 

raat me oinniile of fatvand thus converts a certun portion of 

fatinte Time soap.and that portion of the operation does not 


lO. Tn a patent for a process a defendant cannot avail himself of the 
process toa partial extent witheut infringing, 

Ll. The amount whieh the plaintul should recover is to be measured 
by the protit which the defendant has derived from the adoption 
and use of the plamtill’s invention, 


This was a suit in equity brought by R.A. Tilghman upon let- 
ters parton of the United States vranted too Laan October 3, ISod, tor 
a new and uscfal improvement in processes for puritving fatty bodies 
against Michael Werk. The bill of complaint charged that the de- 
fondant had infringed the exelusive right secured to him’ by the 
letters patent ly the useot a certain ay) aeans process emploved 
by the defendant in the manutacture of tat acid at his establishment 
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and George Harding, Esquires, and tor respondents by Charles Fox 
i Nathamel McLean, Es pUIres 
Che case was held under advisement and Judge Leavitt delivered 
the following opinion ata special term of the court holden February 
21, dso. Justice MeLean had, as will appear by the opinion ex- 
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pressed, prior to his death, a concurrence of views with these held 
bv Judge Loavitt 


" “ » 
Opinion of the Const 


Delivered by Leaverr J: 
As eXplanatory of the ak lar whieh has aceurred in the decision of 
this case, it is proper to remark that it was argued before Judge 
MeLean and myself near the close of the October term, IS6Q. A 
short time after the argument, and before he could prepare an 
opinion, that distinguished and himented judge left this city 
OSS to take his place in the Supreme Court at Washington. After 
some conference In relation to the case, from which it was ap- 
parrent there was an entire concurrence of views between the judges 
as to all the principal points, it was arranged that Judge MeLean 
should take the papers and write an opinion at W ashington. Owing 
probably to his teeble health through the winter, resulting in his 
death, he did not, so far as Tam informed, state his views In writing, 
and new, under some disadvantages certainly, it has devolved on 
ne to announce the conclusions of the court. 

The plaintitl, Tilghman, has tiled his bill in equity, claiming te 
be the first and original discoverer of a new and useful improvement 
in the process for the decom position of fatty substances and oils for 
practical purposes. Tle alleges that the exclusive right to tis Inven- 
tion is secured to him by letters patent granted by the United States, 
dated the 3d of October, IS54, and that the defendant, Werk, has 
Violated the right thus secured to him under his patent by the use 
of a certain apparatus and ae ess In the manufacture of fat acids at 
the city of Cincinnati. The bill prays for a discovery as to the mat- 
ters alleged, and such relief as the equity of the case may require. 

In his answer the defendant denies, in the first place, that the 
plaintit? is the first and original discoverer of the method or process 
deseribed in lis specification and covered by his patent, and avers 
substantially the same process was known long before the date 
of the plaintiff's patent, and im practical use in France, and is de- 
scribed in several published works in that country, the authors and 
comp li rs of ’ Which are named and specifically nr ferred to. The de- 
fondant also denies anv Infringement of the rights of the phunull 
ander his patent, and avers that the method or process used by him 
ys essentially diiferent from that clainwed and described by the Main- 
Y and is the product of his own Invention, and ts secured to hum 

A pratent sean ted the Mh of Qeteber, ISS. The answer further 
leges In substance that the Improvement claimed by the plamtutt 
ts of no value and incapable of being practically and economically 
Lisa’ d by t rrhaarheurfectUrers. 

The plaintit! in his specitication describes the nature of his im- 
provement as follows: “My invention consists of a process for pro- 
ducing free fat acids and solution of glveerine from those fatty and 
oily bodies of animal and vegetable origin which contain glycerine 
as their base. For this purpese I subject these fatty or oily bodies 
to the action of water at a high temperature and pressure, so as to 
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cause the clements of these bodies to combine with water, and there- 
by obtain at the same time free fat acids and solution of glycerine. 
Imix the fatty body to be operated upon with from a third to a half 
of its bulk of water, and the mixture may be placed in any conve- 
nicnt vessel in which it can be heated to the melting point of lead, 
until the operation is complete. The vessel must be closed and of 
great strength, that the requisite amount of pressure may be applied, 
to prevent the conversion of the water into steam.” 

This comprehends substantially the nature of the invention 
claimed by the plaintifl as new and original. The other part of the 
specification describes minutely and with great clearness the appa- 
ratus and appliances by which the proposed result is produced. — It 
Is hot hecessary to notice critically the Process iis deseribed, iis the 
defendant's answer takes no exception to the suflicicney of the speci- 
fication. 

As to the originality of the invention claimed by the plaintiff and 
covered by lis prt nt— 

[tf appears from the above extract from the specification that 
DOSY the invention of the plaimtill consists Ina process for the 

manufacture of fat acids and glycerine by the action of water 
in a liquid state above the ordinary boiling point of water, and, con- 
sequently, under pressure, on fatty bodies or substances. The in- 
vention is based on the discovery claimed by the plaintill to be 
original with him, that water, under the conditions above set forth, 
of itsell POSSCSSeS a chemical Power of decomposing OF separating 
fat bodies into their el ments, fat acid and ylycerine. 

Now, the answer of the defendant sets uy) that the same process 
is described in’ Payen’s Chemistry, published in the vear TS51; in 
Regnault’s work on Chemistry, published in 1855; and in Roret’s 
Mnevelopedia. These are all French publications, of dates anterior 
to the date of the plaintiil’s patent: and under the patent laws of 
the United States, if any of the processes described are identical 
with the invention claimed by plat till, it is fatal to the validity of 
lis patent, by reference to these publications and to the testimony 
of the distinguished experts, which is before the court, the influence 
seems to be irresistible that there Is a substantial difference between 
the pProcesscs they deseribe and that patented by the plarntil. 
Neither of the works referred to describe or notice any such chemi- 
cal decomposing power, pertaining to Water ata hieh temperature 
and under pressure, which constitutes the main clements in the dis- 
covery claimed by the plaintiff Regnault and Payen describe a 
process of decomposition consisting ina separation of fat acids by 
the destruction of elycerine, one of the clements of the fatty body, 
but do not mention the use of water highly heated under pressure 
as the decomposing agent. In the description contained in Roret’s 
Enevelopedia, lime is required as a decomposing agent, in quantities 
sutlicient to etleet the separation of the fatty body inte fatacid and vly- 
cere. No allusion is made to the process deseri bed by the plaintitl, 
and which is the distinguishing feature of his invention. In con- 
firmation of this view of the publications referred to, and as con- 
clusive of the point under consideration, it may be remarked that 


‘ 


iy 
= 
1 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 633 


the experts examined on behalf of the plaintiff—Professors Booth, 
Rogers, and Genth—gentlemen of distinguished reputation in the 
walks of science, and who profess to be acquainted with the French 
works referred to, unite in saying that they describe no processes re- 
sembling or identical with that described by and patented to the 
plaintiff. They also agree in saying that, in so far as their knowl- 
edge and research extend, there Is no publication extant which de- 
scribes the plaintiff’s process, and, in their judgment, it is new and 
original with him; and even the scientific gentlemen who have tes- 
tified as experts in behalf of the defendant do not say that they have 
knowledge of any work or publication, dating back of the plainuff’s 
patent, which describes his process. The invention of Milly & 
Motard, described in Roret’s Mneyelopedia, is perhaps a hearer ap- 
proximation to that of the plaimtil than any other referred to by 
the defendant. They deseribe a close boiler, in which the fat and 
water were subjected to the action of high temperature and pressure. 
But in their process they do not rely on these agencies to effect the 
separation of the elements of the fatty bodies, but require lime in 
sufficient quantities to combine with all the fat, and thus prevent 
the formation of any free fat acid. 

So, too, it appears that, in the patent of Arthur Dunn, deseribed 
in vol. I], 2d series of the Repertory of Patent Inventions, he used 
a steam-tight vessel, and applied a temperature of 510° Fahrenheit, 
and by the use of soda produced a soda soap, and not free fat 

acids. 
590 It is obvious that, in all the descritions of these processes, 
they dre essentially different from the plaintiff’s invention, 
by whose apparatus free fat acid is produced solely by the chemical 
action of water at a high temperature under pressure. 

It is certainly true that some of the discoveries referred to, espe- 
clally Milly & Motard and Dunn, approached very nearly to the 
discovery of the plaintiff, but as certainly stopped short of the 
object. They failed to reach the important chemical truth that 
highly-heated water under pressure will produce from fatty bodies 
free fat acid and solution of glycerine without any other ageney. 

This view is most convincingly exhibited by the testimony of the 
experts who have been examined as witnesses. It is also sustained 
by the Commissioner of Patents, who, in lis nete to the defendant 
Werk, of June 26th, IS58, rejecting his first application for want of 
novelty, distinctly informs him that Mr. Tilghman is the acknowl- 
edged discoverer of this process. 

| have no hesitation in concluding that the attempt to invalidate 
the plaintiff’s patent, for want of originality in his invention, has 
Wholly failed. 

The patent, however, is assailed on other grounds, which I will 
briclly notice. 

1. It is insisted that while it may be practicable to separate fatty 
bodies by the action of heated water, according to the plaintiff's 
process, it cannot be economically and practieally used, and there- 
fore the invention patented is of no utility. The defendant in his 
answer, while he does not take issue distinet!y on the utility of the 
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invention, alleges that it is liable to two objections, which prevent 
it from being of practical use. The first is that the great heat 
required to produce the result proposed will speedily destroy or 
greatly injure the tank and pipes employed; and, second, that so 
much time is required In completemng the process, that practically 
itis of no ntibty. 

As to this point, it is only hecessary to advert to the familiar 
principle in the law of patent rights, that a presmption of the utility 
of an invention arises from the grant of the patent, and = this pre- 
sumption can only be repelled by clear proof that it is utterly worth- 
less. There is not only no such evidence in this case, but it is 
proved, upon actual experiments, that the plaintiff's process has been 
successfully applied to practical use. What may be the degree of 
utility is not an inquiry pertinent to the question under considera- 
tion, but may, perhaps, form a proper subject of inquiry hereafter, 
if it is proved that the defendant has infringed the plaintiff's 
patent, in estimating the quantum of injury which las been sus- 
tained, 

2. It is also contended, by the defendant’s counsel, that the patent 
of the plaitifl Isa nullity, because it does not deseribe the process 
with sufficient precision by which the result claimed is to be pro- 
duced, and that no one, though skilled in the business, could de- 
termine, except by experiment, the precise degree of lent required, 

On this point it may be remarked, in the first place, that the 
defendant has offered no evidence tending to prove the existence of 
any practical difficulty in the use of the processes deseribed in the 
plaintiff’s specification. The learned experts who have testified for 
him say they have tested the practicableness of the described pro- 
cesses by actual and successful experiments. And it also appears 
from the evidence of the witnesses, Ropes and Grant, that they have 
actually produced free fat acids and solution of glycerine, by the 

plaintiff’s process, making no mention of any difficulty from 
ot] the want of exactness In the specification as to the degree of 

heat required, And, referring to the specification, it seems to 
be sufficiently explicit to answer the requirements of the statute, con- 
strued in the Itberal spirit in which, by repeated judicial decision, 
this instrument should be viewed. The language of the specitica- 
tion in reference te the temperature of the heated water is as fol- 
lows: “The melting point of lead has been mentioned as the proper 
heat to be used in this operation, because it has been found to give 
good results. But the change of fatty matter into fat acid and glycer- 
ine takes place with some materials (such as palm oil) at or below 
the melting point of bismuth, vet the heat has been carried consid- 
erably above the melting point of lead) without any apparent in- 
jury, and the decomposing action of water becomes more powerful 
as the heat Is increased.” 

Now, it is well known that lead melts at 612° Fahrenheit. and 
bishuth at about 510°. There is, then, a precise degree of heat— 
612°—recommended and prescribed us sure to produce il good re- 
sult in changing common fatty bodies to acid and glycerine, and a 
lower temperature, the melting point of bismuth—510°—when palm 
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oil or similar substances are to be operated upon. And it clearly 
does not render the specification liable to objection for want of cer- 
tainty and clearness that the patentee states that the degree of heat 
may be carried above these figures without injury. Nor is the suf- 
ficieney of the deseription impeached by the fact that the desired re- 
sult has been produced ata lower temperature of water. There is 
a fixed rule given which may be safely followed, while it is made 
known that the manufacturer may safely depart to some extent from 
this rule if, from experiment and a just exercise of discretion, it 
should be expedient todo so. ‘This specification is not, therefore, 
liable to the ebjection urged in argument, and so often referred to 
in the books, that the process desertbed cannot be carried out with- 
out the necessity of previous experiments, 

Another ground of objection to the validity of the patent is that 
it is merely fora principle, and not for a process, and, therefore, 
void. 

It seems to’the court this objection is fully met by a refernce to 
the words of the patentee in describing his invention. In the in- 
troductory part of his specification he claims to have invented “a 
hew and Improved mode of treating fatty and oily bodies,” and con- 
tinues as follows: “ My invention consists of a process forproducing 
free fat acids and solution of glycerine,” &e. 

Now it is well settled, and needs no citation of authorities to prove 
it, that the discovery of a new and abstract principle in science or 
mechanties cannot be the subject of a patent. And clearly if this 
patentee has discovered merely the principle or scientific fact that 
superheated water by its own power will effect the decomposition 
or separation of fatty substances into acids and. solution of glycer- 
ine, he could not have obtained a patent; or if a patent issued, it 
would be void. 

But he claims and has deseribed more than this. He claims the 
discovery of a new principle and process by which that principle 
may be made practical and operative. This process is minutely’and 
fully described and that is all the law requires. It has been ad- 
judged a patentable invention by the officer of the Government se- 
lected with special reference to his qualification for the position, and 
by him a patent has been issued securing to the patentee the ex- 
clusive benefit of his invention for the term prescribed by law. I 
do not feel called upon to overrule and set aside the judgment of 
the Commissioner of Patents in the ease now before me. 

The next inquiry relates to the question of infringement. 

on The bill alleges that the defendant “is now constructing 

and using the said patented improvement in some part 

thereof substantially the same in construction and operation as in 
sald letters patent mentioned, 

(on the point ot Infringement a mass of evidence has been offered 
on both sides, and it has been discussed at length by counsel. With- 
out reviewing the evidence in its details, I will state as concisely as 
I can the conclusions to which IT have arrived; and I may remark 
that as there seems to be no controversy as to the process or appli- 
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effect bv the direct application of superheated steam: to the mass of 


vil or other fatty substances, and thus producing fat acids without 
distillation or the dtreet saypltcation of tire. In his conclusion he 
claims as new “the combination of boiler, superheating furnace, 
and tank.” In the description of lis process he says: * The super- 
heated steam alone of a temperature of from S0O> to 00° Bar. will 
effect the decomposition, but acids and alkalies may be used in com- 
bination with the superheated steam to render so high a temperature 
unnecessary. Ile then states that ata temperature aft trom: 400 


to O00 Far. the use of seven pounds of lime and tiftv pounds of 


water to every one hundred pounds of fattv matter will be sufficient 
for the superheated steam. ‘Thus moditied, a patent was granted to 


the defendant the Jdtie of OQetober. PSOS 


In his answer the defendant ealls lis invention “a combination of 


machinery or Improvement In apparatus for manufacturing fatty 
acids, ete, by superheated steam, anda tight tank by which the 


fatty acids are produced without distillation or the direct action of 


fire” He also states that the fatty substances are placed in the tank 
closed at the top to retain the heat and steam, with six or seven 
pounds of lime and one hundred and thirty pounds of water to 
every one hundred pounds of tatty. matter, and introduces steam 
heated to 540° or 350° Far, which, in connection with the action of 
the lime and water, produces a lime soap and sets the glycerine free 
In five hours after the operation is begun. The lime soap is ‘after- 
wards decomposed by the use of sulphuric acid and the fat acids 
become free. 

This synopsis of the defendant’s invention, as described and used 
by him, sufficiently exhibits its essential features. And the ques- 


tion for decision is whether in anv of its processes or modes of 


operation it infringes any right granted to the plaintifl by his 
patent. 
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iS iE has | ime before stated Uhat Une claim of the phinall Bin 
sbstance that AN Tes PO eR ap treated water Ureder PIES UTO 
ts the sale ageat in the dheowntnr pmAnnG rene eat Ratt substan Wes, and SPE 
retin thee so as te fare free Re act vis and salatian af giver Peee. 
Pres the clot RANE S | PENS etl eet or ist capable of etlecllng the 
same result t 
In giving an answer te this sonar ir rt Is BRMewesnary to Insitute 
a critical CAMERPRUT ISOM Ob Uae mach re rv 3 ne APM Ns respectively 
usd Ly thre patents it is Mot controverted that thev are esx nally 
alrks Lhe ake terdant praiuoes | the heat NOOUSnrs tw loourn pase the 
fatty maass ta his tank bv the ase mainiv of steam heated te a high 
TORPOTATRTY, whieh mecesrrily causes the Water tormiag a part of 
the contentsal the tank te rise tw the sanw ke Pew Talu%r as the SHERI, 


TaRs AVR Uae Clee? AIMMWADAaN OF AW tea tha tank, aceondi uy te 
Take” BATW WSS Cae Cie STROSS BM GY Gts «dis SZLIIAN eed gant SSM Tl has “uh- 


; a 
»* > ss » + 
AY SUC CNS? 1 ~ a ™ wat PIM VIS 


SWer a pertio of Water Is Us Pasa Hooutn past ny, cagtennet. It ts alse 
proved by the witmesses that tn the defendant's process water Is re 
quired and used. And it ts clear that In that process tt ts the super. 
heated water, necessarily under pressure, Which effects, te a certam 
extent, the cle cot position of thas fatty contents of the tank. 

The setentific gentlemen examined as witnesses for the plarntiff 
unite In saving, after fall expertments, that, in their judgment, this 
result is due to the chemical action of the superheated water on the 
precise principle of the plaintil’s invention. 

It is true that two experts, called as witnesses for the defendant, 
state it as their belief, not based, however, on experiment, that the 
decom position cannot take place ata temperature of water less than 
do" or GOUS. And henee it is urged by the counsel for the defend- 
ant that there is no identity in the two processes. 

In support of this view it is insisted that in the defendant's pro- 
cess the water is heated only to 550° or 400°, and at that tempera- 
ture cah have hea decomposing power, and, therefore, that the pro- 
cesses are essentially different in principle. 

The fact relied upon to sustain this position is not made out by 
the evidence. The opinions of the two chemical e Xperts referred to 
cannot prevail against the positive statements of no less than five 
Witnesses, that by experiment it is found that at a temperature of 
390° the heated water under pressure, as applied by the defendant, 
will produce free fat acid by its chemical action alone. 

As I understand the law the plaintiff's patent covers all the modes 
and processes by which the principle of his invention is made opera- 
tive in practice. In Curtis on Patents, § 255,the author says: “ These 
cases show that when a party has invented some mode of carrying 
into ellect a law of natural science or a rule of practice it is the ap- 
plication of that law or rule which constitutes the peculiar feature 
of his invention ; that he is entitled to protect himself from all other 
modes of making the same application, and consequently that 
every question of infringement will present the question whether 
the different modes, be it better or worse, is, in substance, an appli- 
‘ation of the same principle. The substantial identity, therefore, 
that is to be looked to in cases of this kind respects that which con- 
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stitutes the essence of the invention, viz. the application of the 
principle.” 

On this point the authorities are numerous, but it seems to the 
court unnecessary to make a special reference to thera. [t is clear 

the plartitl In this case does hot, in lils specification, restrict 
OOF himself to any certain or fixed temperature of heated water 

as necessary to produce the required result. Ele names the 
melting prordnit of lead 612°, because, as he SaVs, it Is known to Oper- 
ate successfully: but le does not say or intimate that a higher or 
lower letniperatare hay lial be expedient or useful. [le does indeed 
state what would be entirely obvious without it, that the rapidity ot 
the Process of econ position by the chemical action of the heated 
water will be in proportion to the degree of its heat. THe has, 
therefore, in effect, provided for a much higher temperature than 
Ty be y\ recommending thie use af a tank strong enough iv resist 
a pressure of ten thousand pounds to the ineh, 

There is but one other point connected with the question of in- 
Irthoemienht to Which it seems Hecessary to uedvert | refer to the 
position assumed by the counsel for the defendant, which, as Tun. 
derstand it, is that at the defemdant lias dopted the principle ot 
thas polaurnetatl Sornvention im parr only, shtue ses albadgeney itt his pere- 
cess nota partool the plamutl’s invention, he does uot infringe lis 
right under hus patent, 

lt Is contended, and the evidence proves it, that the defendant 
uses two distinet agents ino lis process. Tle has the superheated 
water, and in addition uses six or seven pounds of lime to each one 
hundred pounds of the fatty mass in the tank. 

The result of this, as appears sautisfitory from the evidence, ts that 
a partof this mass is converted into free fat acid and a part is sapon- 
thhed or converte al into What some of the CN PH rts design: (ite as ah ae a 
lite SOMLp). 

There sects to bye ho question threat the production of the free fiat 
nerd Is due sole ly to the decomposing power of the heated water and 
the sapontiving eflect to the alkaline properties of the lime acting 
on the mass of tat. 

As to the tirst of these effects, the produetion of free fat acid, the 
precise principle which constitutes the distinguishing feature of the 
plaints invention, is clearly brought into requisition in the pre- 
CUCes 

As to the other, the spaonifving action of the lime, there is no 
mVasien a the plaintitl’s chums, for thre ob Vietis renson that he 
does not bame or provide for the use ef lime in the process de- 
scribed in his speciication 

Copen this state of taets the question is, has the defendant so far 
apptepriates the invention of the plaintul as to render him lable 
foranoniringement? Phe answer to this Inquiry seems so obvieus 
that TP shall not discuss itat any length. 

The principle is undoubted that ino a patent for a mechanical 
structure, the nevelty and uuility of which consists wholly in a com- 
bination of thins before Known and in use, there Is he Infringe- 
ment by the use of any of the separate parts of the combination. 
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But this principle can have no application to the present case. 
The gist of the plaintiff’s invention is the discovery of a principle 
in science which he claims to have made practically useful by the 
process he deseribes. Now it seems plain that he who adopts that 
principle to an available or practical extent so far invades the ex- 
clusive right of the patentee. The logical sequence of the opposite 
doctrine would be that there could) be no infringement unless the 
patented invention was adopted to the extent of producing the full 
results proposed by the patentee, In the ease of this defendant, his 
discovery, which constitutes a distinct part of his claim, that a 
small percentage of lime will facilitate and hasten the decomposi- 
tion of the fatty mass in the tank, may be, and probably is, useful 

and meritorious, and would well entitle him to a patent; but 
oo  certainly it gave him no right to adopt the plaintitl’s inven- 

tion in giving effect to his own. His claim fer a patent 
should have rested on the fact that he had diseovered an Improve- 
mentot the principle and process covered by the prior patent to 
the plaintitl To the extent, therefore, that he has, without the 
lieense or authority of the plaintil, adopted and used his process, 
the defendant is chargeable with an infringement. 

Its, perhaps, te be regretted that the defendant, in applying for 
a patent, had not limited his claim to an improvement of the plain- 
til’s invention. In that form his patent would have been sustain- 
able, and would have been beneticial, not only to the defendant but 
the publie, It is in evidence that under the old Process of sepurat- 
Ing fatty matter for manutacturing purposes fourteen pounds of 
lime was requiced to every one hundred pounds of the mass whieh 
produced lime seap, and the separation of this soap into free fat 
acid and glycerine required the use of 35 per cent. of sulphuric aeid. 
This was and expensive process, and the discovery that through the 
joint ageney of superheated water and 6 or 7 percentage of lime 
the desired result could be speedily and successfully effected was an 
economical view and important Invention, and apparently of prae- 
tical utility. 

[ cannot hesitate upon the law of this case, applicable to the facts 
proved, in. holding, first, that the plaintiff's patent is valid to the 
extent of his claim, and, secondly, that the defendant has infringed 
upon the plaintiff's patented rights to the extent indicated. In the 
present posture of the case it is obvious no decree can be entered 
for damages arising from the infringement. The rule of compensa- 
tien sanctioned by the express provisen of the statute is the actual 
damage sustunmed by the plaintitl, and this damage is measured by 
the protit which the defendant has derived trom the adeption and 
use of the plaintil’s Invention: but in this case this adeption and 
use have only been toa partial extent, and there are no data before 
the court by which the protit to the defendant can be ascertained. 
The amount of the recovery in the case cannot be great, and it may 
be the plarntitt does not destre a decree for damages. W hile it is clear 
from the evidence that it is practicable by the plaintiff's process 
tlone to effect the decomposition of a fatty mass, as claimed by his 
patent, vet it is perhaps questionable whether it can be successfully 
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adopted by the manufacturer. The evidenee shows that about 
twenty hours are required to eflect the desired result by this process ; 
and some of the witnesses are positive that, in this country at least, 
the length of time required to perfect the process Is a fatal objection 
to its practical use. It appears that those who have tried it have 
found if hecessary to expedite the Process ot decomposition by the 
use of from one-half to two per cent. of lime, and with this addition 
the trials have been very successful. But the plaintiff, under the 
conviction that the use of superlicated water under pressure would 
of itself perfectly effect the desired end, has made no claim for the 
use of lime in his process, and cannot complain of its use as an In- 
vasion of his riehts. 

If the plaintill desires it, the case will be referred to a master to 
Inquire into and report the actual profit which the defendant has 
derived from the adoption and use of the plaintil’s process, to the 
extent it has been adopted and used by the defendant. 

A decree may he entered in) accordance with the views stated hy 
the court. 


DOG Uxirep Srates of Awentea, } 
Nouthern District of (/, 0. } 


BA. 


I, John MeLean, clerk of the cireuit court of the United States 
for said district, cortity that the above is a true COPY of the original 
taken in this ollice. In) testimony whereof | have hereunto sel my 
hand and atlixed the seal of said court this 22d February, A.D. 1862, 
and in the eighty-sixth year of the Independenee of the United 
States of Amertea. 


[SEAL | JOUN MceLEAN, Clerk. 


Mxiuipir EB. 
Cyreuit Court of the United States. 


RicnarD A. TinguMan, Complainant, 
us 


Micnarn Werk, Defendant. 


To the honorable the judges of the cireuit court of the United States 
for the 7th judicial circuit, southern district of Ohio: 
On the 2d day of Mareh, A.D. 1865, 1, Charles B. Collier, special 
master In the above-entitled cause, was served with an order, of 
which the following ts a true and correct copy, to wit: 


“Circuit Court of the United States tor the Southern District of Ohio. 
At Chanibers. 


“Ricnarp A. TinguMan vs. Micuarn Werk. 


“Tt is ordered that the special master institute an examination of 
the defendant's apparatus and mode of working in the presence of 
both parties or their counsel, in order to ascertain with what per- 
centage of lime defendant is actually working, and whether it is 


: 


) 
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possible to operate his present apparatus without infringing upon 
complainant's patent.” 


Upon receipt of this order Tat once notified Samuel S. Fisher, Esq., 
counsel for the complainant, and Samuel T. Harris, Esq., of the late 
firm of Fox & Harris, counsel for the defendant, of the receipt and 
nature of such order, and that, in obedience thereto, I should forth- 
with proceed to the defendant's manufactory, and there, in the pres- 
ence of both parties and their counsel, if they desired to attend, make 
such examinations and tests as would enable me to report the facts 
to the court directed to be re ported pon in the said order. Having 
given such notices, and having also procured the services of Edward 
S. Wayne and Adolphus Fennel, two chemists of established reputa- 
tion in their profession, as [| have reason to believe, I proceeded to 
the manufacturing establishment of the defendant, and there, in the 
presence of the persons whe | have named, except Samuel T. Harris, 
who did not attend, and in the presence of ‘Thomas Kirby, the co- 
partner of the defendant, and of one or more of the laborers of the 
establishment, procured from the tank or digester samples of the 
fatty matter then being treated, which samples I delivered to the 
said Edward S. Wayne and Adolphus Fennel, with instructions to 
them to carefully analyze the same and report to me the proportion 
or percentage of lime therein contained, and whether any, and, if so, 
what, quantity or proportion of free fat acid was produced by the 
process as then being conducted. 

At this time it was concluded that the decomposition of the 
matter then contained in the tank had not progressed suth- 
ciently to enable a satisfactory analysis to be made, and, accord- 
ingly, under my directions, additional samples were procured from 
the tank on the afternoon of the samme dav. When the decom posi- 
tion was completed the samples were delivered by me to the said 
Wayne and Fennel with instructions as above stated. In order to 
arrive at the fact as to the quantity of lime with which the defend- 
ant was actually working I also took the testimony of Thomas 
Kirby, defendant's copartner, who testified that on that day, Mareh 
2, 1S65, they were working with 7 (seven) per cent. of lime, and that 
such had been the quantity with which they had worked sinee Oc 
tober, A. D. TS64. 

When advised by the said Edward S. Wayne and Adolphus Fen- 
nel that they had completed their analysis of the samples so given 
them [ proceeded to take their testimony as to the results thereof. 


The report was rhaade Lo me as follows: 


Speermen l. Lime Soap. 


Edward S. Wawne Adolphus Fennel, 
a rr a 93 602 
FE ORIOLE 5 AO FRE 5.1S9 6.308 
Corresponding with— 
reet fat acids... __- eee 2.852 
Lime TE Ope eee syed. 6 oe) 67.168 
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‘ ji Clic 2. Line SOMp. 


lat acids . O24 17 Oo TOS 


Lime ose 1) DOT 


Corresponding with— 
Pen ee OO. oc wen ction Se oth 


Se ee GS 


7 ° *> 
Spo CUUACHE ood. 


ee Se ee PTO 
Lime i mica li a el Pee ein TS y- Doe 


Corresponding with— 


BS eran anne 140 a «. 
Lime ne ees |, ne DS.07 


As the results of the investigation so made by me, pursuant to 
the said order, and based upon the testimony which T have taken, 
and which is herewith filed, 1 do hereby report to the court in answer 
to the order upon me, “toascertain with what percentage of lime de- 
fendant is actually working,” that the defendant at the date of said 
order was working with something less [than] (7) seven per cent. of 
lime. 

Second. Inthesaid order it is further directed that [.as such mas- 
ter, shall institute such examination of the defendant's apparatus 
and mode of working as will enable me to ascertain “ whether it is 
possible to operate his present apparatus without Infringing upon 

complatnant’s patent.” 
HOS In order to arrive at a satisfactory conclusion as to the 
matter involved in this peur of the order of the court T have 
found it necessary to refer to and examine carefully the opinion of 
the court in the cause as delivered by his honor Judge Leavitt at the 
special tern held in hebruary, A. 1). IS6v. 

In that opinion the following language oecurs : 

“Tt is contended, and the evidence proves it. that the defendant 
uses two distinet agents in lis process: he has superheated water, 
and in addition uses six or seven pounds of lime to each one hundred 
pounds of the fatty mass in the tank. 

m The result ot this, iis appears satisfactorily from the evidence, is 
that a part of this mass is converted into free fat acid and a part is 
saponified, or converted into what some of the experts designate as 
ih aeid lime SOLD). There “ects to bye ne question tliat the produc: 
tion oft free fat acid Is dhe solely to the decon posing power ot the 
heated Water and the Sa ponliving etlect to the aikaline properties at 
the lime acting Ol thie tase of the rat. 

ss As to the first of tlre al etTects, the production oft Tree tat nelds, the 
preetse principle whieh constitutes the distinguishing feature of the 
plaintil’s invention, is clearly brought into requisition in the pre- 
CUSs, 


Sueh berg the dleeiston of the court, it Is obvious that, in order 
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not to infringe upon complainant’s patent, the defendant must so 
work his apparatus as to avoid the production in his tank of free 
fat acid, or, stating the prope sition aflirmatively, the defendant must 
so work as to produce a perfect saponification or neutralization of 
the fat treated in his Apparatus. W hat quantity or percentage of 
lime is neeessary to produce this perfect saponification is the next 
Inquiry. 

ln the determination of this 1 found it necessary to examine the 
testimony that was offered at the trial of the cause and also the 
testimony taken in another branch of the case now pending before 
me; the result.of such examination satisfied me that it requires not 
less than 113 pounds of lime, such as used in commerce, for each 
100 pounds of fatty matter in order to propuce perfect saponification, 
or avoid the production of free fat acid. Acting upon this belief I 
caused an experiment to be made at the defendant’s manufactory, 
after notice to him and with his consent, in order to ascertain the 
practicability or impracticability of operating his present appa- 
ratus with LI} pounds of commercial lime for each 100 pounds of 
fat treated. 

Such experiment was conducted in the presence of Messrs. Wayne 
and Fennel, the defendant Werk, his copartner, Kirby, and others. 
The experiment being completed T caused an analysis of the product 
to be made by Wayne and Fennel, the result of which is stated in 
their testimony herewith filed. According to the testimony and 
analysis of Mr. Wayne there was a complete chemical combination 
of the fat and lime, preducing as it is called “ neutral lime soap,” 
showing that 114 pounds of lime, of the quality as used here, is the 
exact quantity necessary to avoid the production by the defendant 
In his apparatus of “ free fat acid.” 

According to the statement and analysis of Mr. Fennel there was 
a slight excess of lime, being something less than one-fifth of one 
per cent., an excess . hardly perceptible” as stated by Mr. Fennel. 

Assuming that the analysis of Mr. Fennel is correct, and that the 
defendant can use a fraction less than 114 pounds of lime to 100 

pounds of fat without infringing the complainant’s patent, it 
ow only remains to be ascertained whether his apparatus can 
be operated with the use of such quantity of lime. 

The witness- Wayne and Fennel testify that the result of the ex- 
periment with 11} pounds of lime demonst-ated that it is wholly 
lnipracticable to operate defendant's apparatus with that quantity 
of lime. In that experiment the quantity of fat treated was 4,000 
pounds, Which is some 5,000 pounds less than the ordinary charge. 
These witnesses further testify that the difficulties of the operation 
would be greatly increased if the quantity of fat was increased to 
7,000) pounds, It is fair to assume, therefore, that the conditions 
under which the experiment was performed were quite as favorable 
to the detendant as they would have been if the quantity of fat had 
been inereased to the ordinary working quantity of 7,000) pounds 
and the quantity of Lime diminished by one-tifth of one per cent. 

As the result of the experiments and investigations so made by 
ine pursuant te the said order, and based upon the testimony which I 
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have taken, and which is herewith filed, | do hereby report to the 
court, in answer to the order upon me “to ascertain whether it is 
possible to operate defendant's present cpp rats without infring- 
Ing upon complainant's patent,” that, in my judgment, it 1s not 
practicable for the defendant to work his present apparatus with 
the Lise of such quantity of time as Is Hecessary to avoid the 
production of “tree fat veld,” and considering it te have been ex- 
pressly decided by the court that thre production of“ free fat acid” 
by the defendant was an infringement upon complainant's pat- 
ent, my opinion is, and TP do so report, that the use by defendant of 
his present apparatus so as uot to infringe complainant’s patent 1s 
hot practicable. 
exo FB. 

[Stamp 
Memorandum of an agreement made the 20th day of July, A.D. 

IS65, between Richard A. Pilehlmian, of Philadelphia, of the one 

part, and M. Werk & Co., of Cincinnati, manufacturers of soap 

and candles, of the other part. 

W herens letters prrtent of the United States have been granted lo 
suid ‘Tilehman for an improved process of purifying fatty holies, 
dated) October 6, ISob: and whereas said firm of Mo We rk & Co. 
have partially emploved said process in their business, and now de- 
sire to pruey for surely prist partial lise of sla Process snd also to coh- 
tinue such partial use under the license of the said Tilghman for 
the remaining unexpired time of said patent: Now this agreement 
witnesseth that said M. Werk & Co. will pay the said Tilghman the 
sum of fourteen thousand dollars in cash, and will alse pay the costs 
its ordered by the deeree of the United States circuit court of this 
district i) the Cisse ol Tilghiman rs. Werk. in consideration of which 
pavinents sald Tilghman hereby agrees to release said M. Werk & 
Co. from all further claim or liability on account of their past use of 
sald patent, and also licenses them to continue the partial use of said 
parton for all the fat treated by them in their factory in Cineinnats 
until the 9th day of January, IS68, which is the day of the expira- 
tion of the said pritent. | 

lt is hereby distinetly understood and agreed that this license for 
the future partial use of said pretense does not authorize the said 

Werk & Co. to employ less than seven pounds of best com- 
HOO) mereial lime to cach Ole hundred pounds of frat treated by 

them in their digesters or tanks for the manufacture of fat 
acids. 

And they agree to keep an account of the quantities of fat, if any, 
so treated by them, with less than 7 per cent of lime, and to report 
the same monthly to said Tilghman, and at the same time to make 
anadditional payment to him monthly for the same, at the following 
rate, for cach one hundred pounds of fat so treated : 
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In Witness whereof the parties have hereunto set their hands and 
seals, at Cincinnati, on the date above mentioned. 
(Signed) RAL TILGIMAN.  [seat. 
M. WERK & CO. recone 
Witness: 
G. WER. 
[ Stamp. | 
Cincinnati, July 29, 1865. 
Recerved of M. Werk & Co. tourteen thousand dollars in cash, 
is specified in the above aprecnient. 


(Signed). R.A. TILGIMAN, 
Mxuinir Ge. 


1125 Servce Srreer, 
Pri vapenruta, December 50, 1867. 
M. Werk & ('o., Cyncmnats, 

GENTLEMEN: My patent, dated October 5, 1854, No. 11766, has 
been extended for seven years, commencing Sth January, 1868. 
Our agreement of license, dated 24th July, 1565, relates only to the 
original term of the patent, expiring Uth January, 1868. If you 
desire to use the process after that date a new agreement of- license 
will be-necessarv. In all permanent licenses under the extended 
patent TP intend having but one rate of license, viz., twenty cents per 
hundred pounds of fat treated, irrespective of the proportion of lime 
used, but as your present apparatus is probably not well adapted to 
working with very small quantities of lime Lam willing that until 
Ist August, ISGS, your rate shall be proportionate to the percentage 
of lime you use. After the Ist August, 1568, the rate to be 20 cents 
per 100 pounds fat treated. This will give time for providing before 
the next season (should you desire it) an apparatus suitable for work- 
ing with one-half per cent. of lime or less. I enclose duplicate 
copies of an agreement to the above eflect, which, if you think 
proper, you can sign and send to me and L will siga and return one 
to vou. 1 propose to furnish printed forms for the monthly state- 
ments. In case you do not think proper Lo accept the above propo- 
sition you will please consider this as notice to desist from using my 
patented process after the 9th January, 1568. 

Very truly yours, 
(Signed) R. A. TILGHMAN., 
60] xu H. 
1125 Spruce STREET, 
PHILADELPHIA, January 25, 1868. 
M. Werk & Company, Cincinnati. 

GENTLEMEN: On the 50th December, 1567, | wrote to you, stating 

that my patent, No. 11766, had been extended, and offering a license 


to use it upon certain terms. 
I have as yet received no answer from you, and am informed that 
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you continue working in the same way as you did under my license 
(now expired) prior to January 9, 1568. [now beg to inform you 
that, in case | do not hear from you on the subject within ten days 
from this date, Or ain not reliably assured that you have ceased work- 
ing in the way you worked before January 9, 1S6S, T shall immed- 
ately commence legal proceedings against you. 

Your obedient servant, 


(Signed) R. A. TILGHMAN. 


Circuit Court of the United States in and for the Southern District 
of Ohio. In lequity, 


Kien anp A. TIinGiMan 
is : 
’ ra” ~y . No. LOTS 
Micnarn Werk, Thomas Kinny, Joun Kainoy, and M. | 
SCHWARTZ. | 


i 


The joint and several answers of Michacl Werk, Thomas Kirby, Jolin 
Kirby, and AM. Schwartz, defendants, to the bill of complaint of 
Richard A Tilghman, complainant. 


These defendants, now and all times hereafter, saving and reserv- 
ine to themselves, and each of them, all and all manner of benefit 
ania advantage of exceptions that can or may be had or taken to the 
many errors, insufliciencies, and imperfections in the said bill of com- 
plaint contained, tor answer thereto, or to so much thereot as they 
are advised it is material or hecessary for them to answer unto, suy 
as follows, to wit: 

That they are informed and believe that said complainant did ob- 
tain letters patent of the United States (bearing date October 3d, 
1854), for fourteen years from the ninth day of January, A.D. TSO, 
entitled lnprovement 1 Processes for purifving fatty bodies, which 
improvement he alleged had been invented by him: but that the 
said Richard A. Tilghman was the original, true, and first inventor 
or discoverer of the said alleged Improvement or thing patented to 
him as aforesaid, these defendants here, as more particularly herein- 
after, deny. And they are advised and believe, and therefore aver, 
that the drawings accompanying the deseription or specification an- 
nexed to said letters posal nt, and seo much of said description oT specifi 
cation as refers to said drawings, are not part or parts of the alleged 
Improvement, Invention,or thing patented, or intended to be patented, 
there or thereby. 

And these defendants, further answering, sav that thev are Informed 
and beheve that, on or about the loth dav of Mareh, A.D. 1867, the 
said complainant hinde application i writing to tha (‘ommmissioner 
of Patents, praving for an extension of the said letters patent; and 

thatthe Commissionerof Patents didjon the 23d dav of Novem- 


l 
G02 ber, TSO7, decide that said patent ought to be extended, and 


did, on said 25d day of November, PS67, endorse a renewal 
thereof: but thes ire dy Ist if ana ba lie Ve. ani Liar refore uVer, that 
the sand Comuissioner of Patents, on said Zod dav of November. 


ISe7, had no jurisdietion over the subject-matter and had ne power 


‘ 
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and wuthority to decide that question ; and that, for want of juris- 
diction, the action of said Commissioner of Patents in the premises 
is void and of no validity. And they are advised and believe, and 
therefore aver, that said application was not made in conformity with 
the requirements of the then existing laws of Congress; and that 
the proceedings had upon said application were not conformable to 
law, and that the requirements of said acts of Congress were disre- 
garded, evaded, and violated beth by said complainant and by 
the then Commissioner of Patents, as hereinafter more particularly 
set forth. Wherefore these defendants aver that the extension of 
said letters patent, as set forth in said bill of complaint, was granted 
Without authorit¥ in law and obtained by fraudulent and deceptive 
procecdings as against the public, and by collusion between the said 
complainant and the said Commissioner of Patents, and is therefore 
null and void. 

And these defendants, upon information and_ belief, specify the 
following as amongst other particulars of said fraudulent, evasive, 
and collusive proceedings upon said application for said extension, 
to wit, that notice of said application, and of the time and place 
When and where the same would be considered was not published 
as required by law, but that, in order to coneeal and prevent publie 
notice or information of such application, notice thereof was caused 
to be published only in Washington city and in one obseure paper 
in the city of Philadelphia, Pennsylvania, where there was no Inter- 
est adverse to said extension; that said Tilghman did not furnish to 
the Commissioner of Patents a true and faithfal account of loss and | 
profit in any manner accruing to lim from and by reason of said 
alleged invention; that the pretended account of such loss and profit 
filed in connection with said application was not true and faithful ; 
that said account fails to disclose the receipts of large sums of money 
by said Tilghman on aecouut or by reason of his said alleged in- 
vention, and in other respects falls short of the requirements of said 
acts of Congress in such case made and provided; that these defend- 
ants and others of the public were desirous of opposing such appli- 
cation for extension, and, in due season for the proper filing of said 
application, hac made arrangements for such opposition, but were 
surprised at learning that satd letters patent had already been ex- 
tended upon an application filed nearly ten months before the ex- 
piration of sald patent; threat proceedings by any person to show 
cause why such extension should not be granted were thus fraudu- 
lently precluded: that such proceedings were instituted as soon as 
Information was obtained of such application, and long before the 
expiration of said letters patent, under delusive inducements thereto 
given bv the said Commissioner of Patents; but, although testi- 
mony Was taken in such proceedings under notice to said complain- 
ant, and in his presence, or in the presence of lis counsel, and the 
Witnesses produced the said opponents, cross-examined by or in be- 
half of said Tilghman, and a pretended but deceptive agreement 


made by said Tilghman that the said testimony might be used upon 


suid application, vet, in fact, said letters patent had been extended 


before the public adversely Interested had notice thereof: and the 
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proceedings in Opposition thereto were not only futile, but deceptive; 
and the testimony submitted by said opponents, though filed in the 

United States Patent Oflice, was never considered by the Com- 
603 missioner of Patents, but remained unopened, and. still re- 

mains, or very recently was, on the files of the Patent Office 
unopened. And these defendants refer to said testimony and to the 
eXaminer’s report in this connection. Wherefore these defendants 
insist that the public was fraudulently and = collusively debarred 
from opposing such application by the said Commissioner of Patents 
and said ‘Tilghman. 

And, further answering, these defendants say that it is true that 
the said Richard A. Tilghman did commence a suit in the cireuit 
court of the United States for the southern district of Ohio against 
the snid Michael Werk, One of the defendants herein, and they 
admit that an interlocutory decision was made in favor of the com- 
plainant therein, but they deny that said cause came toa final hear- 
Ing, or that it was ordered, adjudged, or decreed that the said Richard 
A. Tilghman was the original inventor of the invention patented 
to him. They admit that a reference thereof was made to Charles 
B. Collier, Esq, named in said bill of complaint, to compute and 
ascertain the damages which the complainant was entitled to recover 
of the defendant, and they admit the subsequent proceedings and 
report of said master as set out mm satd bill, 

And, further answering, these defendants say that said suit was 
brought to a hearing and said interlocutory decision given without 
a full or complete presen ition to the court of the state of the art 
bearing upon the branch of manufacture to which the said letters 
patent relate. “Phat the report referred to in said bill was not a final 
report, and that, pending the hearing and determination of the mat- 
ters referred to sid Taster, a CODTPPORTES® ried settlement of sid 
ease Was ollected between said complainant and said Werk, anda 
report of such tact made by suid miaster to the ceurt (But thev 
dleny that the compromise th said: bill mentioned was etleeted while 
the motion for an attachment against the satd defendant was pend- 
ny.) ‘Phat the court, boing advised that the matters in controversy 
Insatd suit had been settled and adjusted by the parties, the court 
ordered that the suit be dismissed without record. And the defend- 
ants herein do accordingly submit and insist that they are not, nor 
Is either of them, bound by or determined by the said suit or pro- 
cecdings, or anything therein decided or done, and in this connee- 
tion they crave leave to refer to the tiles of this honorable court. 

And these defendants, further answering, deny that said defend- 
ant, Michacl Werk, received from said complainant a license to man- 
ufacture free fat acids, aceording to the process patented to said com- 
plainant, and they refer to the exhibit annexed to said bill, and 
marked I, in this connection 

And these defendants, further answering, say, as to the suit men- 
tioned in said bill of complaint against Roland G, Mitchell, of New 
York, they are informed and believe that said suit was commenced 
and brought to a tinal hearing as stated in said bill, and that it was 
decreed therein that the complainant's said letters patent were good 
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and valid, and that said Tilghman was the original and first in- 
ventor of the improvement deseribed and claimed in said patent, as 
In said bill alleged. But these defendants, further answering, say 
that they are informed and believe the process used by said Mitchell, 
and upon which said suit was founded, was a substantially different 
process from that used by these defendants, and ene in which no 
lime or other alkali was employed. Wherefore said suit, and the 
result thereof, so far as affects the question of infringement herein 
involved, is irrelevant and tmmatertal. 
04 And, further answering, the defendants say they do not 
admit that the said complainant has extensively applied the 
sald alleged improvement to practical use, as alleged in his said bill 
of complaint. On the contrary, they are informed and believe, and 
therefore aver, that the complainant, and others under his direction, 
have attempted to manufacture free fat acids and glycerine by the 
action of water ata high temperature and pressure, according to the 
mode and form of apparatus described in his said letters patent, and 
that all sueh attempts have totally failed of suecess and been aban- 
doned after the expenditure of large sums of money by those making 
such experiments, 

And as to the granting of licenses by said complainant to the 
commercial firms and the corporations named in his said bill of 
complhaunt, and the terms and conditions of such lieenses, these de- 
tendants have no knowledge other than is derived from said bill, 
and they leave the complainant to make proof thereof as he may be 
advised. But the defendants are informed and believe, and there- 
fore aver, that neither under the original or extended term of said 
letters patent nor at any time, have said alleged licensees, or either of 
thre my manufactured free fat acids and solution of oly cerme aceord- 
Ing to the modeor in the manner described and claimed in the said 
letters pratent 

And these defendants, further answering, sav that the two letters, 
ofwhich Exhibits “ED ™ and “GQ” annexed to satd bill purport to 
to be copies, were received by them, but whether the said letters and 
the lieense therein referred te do or do not embody substantially 
the same terms and conditions as these accepted by the parties 
named tn the said bill as licensees of the complainant these defend- 
ants do net know save and except from said bill, and they leave 
the complainant to make proof thereof as he may be advised. And 
the defendants state that, not emploving or desiring to employ the 
process patented to the complainant, and believing, after investiga- 
tion, that said patent was void, no notice was taken by the defend- 
ants to the said letters or of the threat of suit therein contained. 

And, further answering, the defendants deny that they “have 
used, and continue to use, the said patented improvement since the 
th day of January, 1S6S,” or that they “are now constructing and 
using the said patented improvement in some parts thereof sub- 
stantially the same in construction and operation as in the said 
letters patent mentioned,” or that “they intend to still continue to 
mike and use the said improvement,” as alleged in said bill of com- 
plaint. 
S2—SS3 
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And the defendants state that in the following particulars, among 


others, the process employed by the defendants since the 9th day of 


January, 1868, and up to about the loth day of June, 1868, when 
they suspended operations, differs from that described and claimed 
in the complainant’s said letters patent, to wit: 


CoMPLAINANT'sS PArent 

“T subject these fatty or oily bodies to 
the action of water ata high temperature 
and pressure, seas te eause the elements 
of those bodies te combine with water, and 
thereby obtain at the same time free het 
aeids and selution of glyeerin 


Pomix the fatty body te be oper- 
ated thprern with from oa third tea 
half its bulk of water, and the mixture 
may be placed in any convenient Vessel in 
which it can be heated to the melting 
prordnt of lend «612° F.) until the iD ration 
Is complete.” 


mb 


‘The vessel must be closed and of erent 
strength, so that the requisite amount of 
presstire may bye applic tw prevent the 
conversion of the water into stenm.”’ 


‘“ Nosteam or air should be allowed to 
avcumulate in the tubes, which should be 
kept entirely full of the mixture.’’ 


. * * © The mixture while flowing 
through them (the tubes) should be main- 
tnined at the desired temperature for ten 
minutes before it passes into the retriger- 
titers.” 


“The melting peint of lead (612°) has 
been mentioned as the proper heat to be 
used in this operation, because it has been 
found to give wood results. Bat the change 
of fatty matters into fat acid and glycerine 
tukes place with some materials (such as 
mlm oil) at or below the melting point of 
Recmaasth (510°).”’ 


“To indicate the temperature T have 
found the suceessive melting of metals, 
ete., to be convenient in practice. ”’ 


‘The series TL have used consist of tin 
melting at about 440° F.; bismuth at 
tbout 510°; lead at about 612° F.. and 
nitrate of potash at about 660° F. 


DEFENDANTS’ PRocEsSS 


Consists of two distinet operations —I Ist, 
the fut is subjected to the action of milk 


of lime. stenmin hent at a low Pressure, nna 


sunnmd ina closed tamk: tf. the product of 


this trentment is an aetd line Sent p), whieh 
rritist bas snhiected te thy ne Lion of sul- 
phurte ncid, witheut which second prercess 
ittceuld met be used for candle stock 

mailk oot lane 


of stenrn bent 


batty Premed maixesd with 
nnd hented bey uth cepopel ia ret terri 
te S00 PL The operation ts net completed 
until the mixture has been drawn off 
7 preerate trunk aril tre ated with sulphur 
neid 


*,* 
eye? 


a 


The Vessel] is =i) Closed 7s te Contain 
stenm, and steam is, during the Process, 
netivels circulating in the vessel and 
through and above the mixture in laree 


quantities, 


The vessel only filled with the mixture 
toabout three-fourths of its capacity, steam 
occupying all the rest of the space in the 
tunk Ifthe vessel was kept entirely full 
of the mixture the operation would en- 
tirely fnil 


The mixture is subjected In one Mimss te 
the desired temperature for six hours, and 
then allowed te stund from twelve to tif- 
tecn hours in the digester: ne refrigerators 
emploved, nor tubes, forany purpose other 
than the induetion of the steam. 


The maximum heat employed for the 
trentment of the hurdest fats, such as tal- 
low, by cle fs nlants (tM F.) ts 10 KF 
less than the minimum mentioned in the 
peaternt (440° F.) for vevetable fats or oils 
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‘]T deem it prudent to test the strength 
of the apparatus by a pressure of 10,000 
lbs. to the square inch before taking it inte 
use, but T believe that the working press- 
ure necessary in using the heat IT have 
mentioned will nat bre foruned te exceed 
2.000 Tbs. te the square inch.” 


* The hot mixture of fat acids and selu- 
tion of glycerine which eseapes from the 
erit-valve of the up pera. so puirates by 
The fat acids rena then be 
wrshed with Wrater, und the solution of 
veertne concentrated and purified by the 
snl teams ‘he fat acids thus produced 

these obtained by other methods, 
tees tasened tre thee manufacture of candles una 


st bes cle liac*e* 


tah, “se merne fatty led ies particularly 
when impure) generate during the 
Process a pertion of acetre or other soluble 
wid, which m whit tend te injure the tren 
trates In such enses | add a corres pomd- 
e quantity of alkaline or busie matter te 
the water and oil before thes ure pura ped 


, . 
rites The tire ~ 


sate Ilavineg naw Leese riled the hnattire of 
mv suid inmVvention, and the manner of per- 
forming the same, Thereby declare that I 
claim as of tiv invention the manufactur- 
ince of fut acids nnd vlycerine from futty 
Innlies by the action of wuter at a high 
Leniperature and presstire da 


The apparatus of defendants is subjected 
to a pressure due to a temperature of about 
300° F., which is about 75 Ibs. to the square 
inch, or 1,925 Ibs. to the square inch less 
than the ‘‘werking pressure,” according 
to the directions of the patent. 


None of the mixture escapes from de- 
fendants’ apparatus. It does not and can- 
rieot seperate into fat acid and soiution of 
ly cerine by subsidence, and could net be 
used in the manufacture of candles and 
soups, ete., in the state in which it is re- 
moved from the tank, because it is an acid 


lime sep 


The defendants have not manufactured 
fat acids and selution of glycerine by the 
wetion of water at a high temperature and 
pressure, but have munufactured acid lime 
soup, but no free fat acids by the combined 
action of milk of lime, steam heat and 
pressure, end sand. They have net used 
lime or other alkali for the purpose stated 
in the patent, but for the express and sele 
purpose of decomposing the fat, the de- 
composing power of the lime being en- 
hanced by the action of the steam. 


To the several interrogatories propounded to them in the com- 
platniant’s bill of complaint the defendants answer as follows, to wit: 


1. On information and belief they say said original letters were 
vranted to the said Richard A. Tilghman. 


2. ‘They say, on information and belief, that an endorsement of 


extension of said letters patent was made thereon by the Commis- 
sioner of Patents on the 25d day of November, 1867, but they allege 
that such extension, for reasons hereinvefore given, and now referred 


to. Was and Is null and void. 


>. The defendants, since the 9th day of January, 1868, have not 
manufactured any fat acids and glycerine from fatty bodies by the 
action of water at a high temperature and pressure; but they have 
manufactured fat acids by subjecting fatty bodies to two distinct and 
independent operations—the first consisting in subjecting such fatty 
bodies to the combined action of milk of lime,steam heat and press- 
ure, and sand in a receiver or digester; the second consisting In 
subjecting the product of the first operation to the action of sulphuric 


acid, 


1. The process as emploved by the defendants, as hereinafter set 
forth, since the 9th day of January, A. D. 1868, and up to about the 
15th day of June, 1868, is as follows, to wit: 


Into a closed cylindrical wooden digester, cased with iron, a charge 


of about 7,000 pounds of neutral fat is introduced through a man- 
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hole in the lop of the digester ; aomilk of lime, composed of about 
2 400 pounds of water and about 490 pounds (or seven per cent.) of 
lime, is added to the said charge of fat; the man-hole is then closed, 
and superheated steam introduced through a perforated coil of pipe 
in the bottom of the tank or digester from a steam-generating boiler, 
with which the coil is connected by a steam-pipe. The digester, 
when charged as above, is about three-fourths full of the mixture. 
The introduction of this steam is continued for about six hours, by 
which time the temperature of the contents of the digester has been 
gradually raised to about 500° I, when the steam is shat off, and a 
quantity of sand, about 500 to 450 pounds, is introduced into the 
digester, and the contents are then allowed to stand for about 12 to 
15 hours, which completes the first stave of the process, The Watery 
product of this process is then drawn off, and the other product, to 
wit, the acid lime soap,taken out of the digester through a discharge 
cock and washed in a tank with about 9S0 pounds of sulphuric acid, 
which combines with the lime and sets the fat acids free. 

During the continuance of the treatmentin the digester the mix- 

ture is stirred continually by an agitator for the purpose of 
607 accelerating and rendering more complete the combination of 

the lime with the fat acids, thus rendering a smaller per- 
centage of lime sutlicient to thoroughly elfect the decomposition, and 
at the Sallie tine producing stiother CCOMOTLY in requiring less sul- 
phuric acid, in the second stage of the process, to saturate the lime 
in the acid lime soap and set the fat aeids free. 

The digester has on its top a valve for the escape of steam and 
regulation of the pressure: 

And these defendants further state that they have also experi- 
mented with a different apparatus and process since said fifteenth 
day of June, 1S68, but they have not resumed operations, and are 
hot now manufacturing by any process. 

And as to the other interrogatories in said bill of complaint con- 
tained, and numbered, respectively, oand 6, these defendants, being 
so advised by their counsel, submit to this honorable court that the 
sane are not pertinent or relevant, and that the complainant has 
no right to require answers thereto. 

And, further answering, the defendants aver that the said letters 
patent of the complainant are null and void, for the reason that no 
sufficient or adequate means are deseribed or shown in the specitica- 
tion or drawings of the satd letters patent whereby the said alleged 
Invention can be reduced to practice; and,on the contrary, that the 
mode and means of practicing such invention, described in said 
specification and shown in said drawing, and stated in said patent 
as being, in the belief of the patentees, the best mode of carrving 
the invention into effect, is pernicious and dangerous, owing to the 
degree of heat and pressure required, and would result in the de- 
struction of the glycerine of the tat and be otherwise impracticable 
and devoid of utility. 

And these defendants are advised and believe, and therefore aver, 
that if the claim of said patent granted to the complaintant be con- 
strued so broadly as to comprise all and any means whatever of 


— 
he? Me 


i wes 


CT ee ae 


a 


WILLIAM PROCTOR ET AL. Vs. RICHARD A. TILGHMAN, GOS 


treating fat by water, heat, and pressure, then it is bad in law, and 
said letters patent are void; and if said claim be not so broadly 
construed, then these defendants deny that they have used or em- 
ploved the invention of complainant. 

And these defendants, further answering, say that the claim in 
said letters patent contained does not set forth a patenable subject- 
matter, and that by reason thereof the said letters patent are void. 

And, farther answering, the defendants sav, on information and 
belief, that the said Richard A. Tilghman was not the first and 
original inventor or discoverer of the improvement described and 
claimed by him in his said letters patent, and therefore that said 
letters patent are nall and void; and, for the purpose of establishing 
the want of novelty of the said alleged invention, the defendants 
will, at the bearing hereof, rely upon and offer in evidence the fol- 
lowing several letters patent and publications, to wit: e 

1. Philosophical Magazine and Journal, comprehending the va- 
rious branches of science, the liberal and fine arts, ete. By Alex- 
ander Tilloch, LL. D., and Richard Taylor, F. LS. 

Vol. LNNIT for July, August, September, October, November, and 
December, 1823. Printed by Richard Taylor, Shoe Lane, London. 

Reference being had to the index of said volume, page 474, title 
“ Fat changed in Perkins’ engine,” and to page 318 and 319 of the 
text, under title “ Change of fat in Perkins’ engine by water, heat, 
and pressure.” 

2. The Quarterly Journal of Science, Literature, and Art. — 
London. Jno. Murray, publisher, 1525. 

Vol. 16, page 402, title “ Fat, change of, by water, heat, and press- 
ure;” and page 172, tithe “Change of fat in Perkins’ engine, 

VC. 
HOS 3. The Polytechnisches Journal. Herausgegeben von Dr. 
Johann Gottfreid Dingler. * * * 

Zwolften Band, Jahrgang, 1823. * * * Stuttgart. Volume 12, 
article on page 4166, title “On the change of fat by water, heat, and 
pressure.” 

!. Neuer Schauplatz der Kiente und Handwerke. 


* * *  PHundert und neunzigster Band (190th vol.). 
* * Die Kerzen und Seifen * * *  Fabrieation. 


von Christ. Heiser Schmidt. * * * Weimar. — 
oo * * * 2 

. Enevelopedie, Roret, Paris, LS45), puires 110, 111, 115, 1] 1, 115. 

6. Patent granted to Chevreul & Gay-Lussae in Franee, January 
oth, 1825. Published in Description des Brevets d’Invention, vol. 
41, page 39. 

7. Bericht ber die Verhaltriesse und die Werksamkeit der Poly- 
technischen Gesselchaften Berlin Drittes Heft * * * Berlin’ * 
* * 1546, page 46, paragraph commencing — 40, Mr. Wolfenstein 
mentioned a notice from a newspaper. 

* * * * 


? 


* * 

Mr. Kehrfahl remarked thereupon that if tallow, &e. * * * 

8. Precis de Chimie Industrielle * * * Par A. Payen * * 
Deuxiéme Edition, Paris, 1851, pp. 766 and 771. 


* 
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9%. Philosophical Transactions of the Roval Society of London for 
the year A. D. S52. vol. 122. Published in) London by Richard 
Taylor, p. 571. Index title, “ Castor-oil, remarkable change in, on 
the surface of the water in the cistern of the water barometer.” 

Also the text commencing on page 539, title “ Professor Daniel on 
the Water baromet reer etod ith the hall of the Roval Society,” pruar- 
ticular reference being lad to that par of said article found on prices 
514-5, containing the account of the placing of castor-oil on the sur- 
fuce of the water in the cistern or boiler, and to that portion thereof 
commencing with the words: 

“Upon examining the oil upon the surface, we found that it had 
undergone a very remarkable change,” &e., p. 571-2; and reference 
being also had to the iNlustration or plate of said Water barometer, 
boiler, &e., which accompanied satd article. 

10. Letters patent granted to William Radley and Frederick Meyer, 
in) England, dated November 25, 1850, numbered LOST, for “ Treat- 
ing fatty and other bodies to obtain products.’ 

11. Comptes rendues de Seances, ke. Vol. 57, p. 405. Paris, 1555, 
“Volatile fatty acids.” 

1. Journal fur Practische (‘hemie. [eransgegeben von Otto 


Linne Erdmann * * * und Richard Felix Marchand * * 
Fiinfsigster Band ' Leipzig, iso. * : pages Sif} 7. 


41. Upon the application of the superheated Vilpors of water, by 
Prof. FE. A. Scharling. 

15. Letters patent, issued in France on the llth of August, 1826, 
to N. TE. Manieler, under tithe “Preparation of a substance called 
vaxeme, for making wax candles.” Brevets Vinventions. ‘Tome 
AXTLT, Parts, 1852, pp. 22, 25. No. 2006. 

These defendants, further answering, crave leave to refer, at the 
hearing hereof, to the letters preterit issued to Jacob Perkins, in nig 
land, dated December 10, 4. D. 1522, for improved) steam-engime, 
numbered 4732; and tothe Register of Arts and Sciences, published 
In London by G. Tebert, A.D. P8244, vol. 1, page- 369 to 371, inclus- 

ive, title, “ Perkins’ steam-engine ;” also, upon the question 
O09) of novelty and the state of the art, to the following letters praat- 
ent and publications, to wit: 

ld. Des machines et Procédés specifies dans les brevéts dinven- 
tion, de pertectionement et dimportation don’t la durée est expirée 
. * * -Tome AV.—A Paris * * * 1828, page 305 — 1424. 

24th April, 1825. 

Patent of Invention of five vears, for a new method of melting tal- 
low in close vessels, to Mr. Appert, of Paris. 

15. English letters patent of Nicholas Hl. Manicler, dated March 
90, IS26, No. 5545. 

1), Mngincers and Mechantes’ Mnevelopedia, 2 vols. London, 


S50. ‘Phos. Welly, publisher. Vol. 1, page 308. Title, “ Candles. 
LZ. english letters py tent of David Walther, dated December. 20, 


IS40. No. S752. 

IS. Journal of the Franklin Institute of the State of Pennsylvania, 
for the promotion of the mechanic arts, February, 1848 (pages 142, 
143, 114, and 145 of vol. 15, third series). Article “On the decom- 
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posing power of water at high temperatures,” by Richard A. Tilgh- 
man, read before the American Philosophical Society, Philadelphia, 
Angust 20, 1847. 

And these defendants, further answering, say that the said alleged 
invention specified in said letters patent granted to said complain- 
ant was, or substantial and material parts thereof were, long prior 
to the pretended invention thereof by said complainant, and more 
than two years before his application for said letters patent, de- 
scribed in the above-named public works. 

And the defendants state, on information and belief, that. upon 
the questions of novelty, originality, and the prior state of the art 
iis affecting the. vahdity of said letters pratent of the complainant 
and the question of infringement, the publication and patents here- 
inbefore referred to, except those numbered, respectively, five (5) and 
eight (S), were not cited or offered in evidence by the said Michael 
Werk in the aforesaid suit prosecuted against him, and the same 
were not known to the court, as the defendants are informed and 
believe, at the time the said deeree was made, and they are advised 
and believe, and therefore aver, that such evidence would have ma- 
tertally affected the decree in said suit. 

And these defendants, further answering, deny that they have, 
since the ninth day of January, 1565, infringed upon the said letters 
patent of the complainant, or upon any rights that are secured to 
him thereby, or that may lawfully be claimed by him under or by 
virtue thereof, and they submit to this honorable court that, in view 
of the state of the art to which said tetters patent pertain, as herein- 
before referred to, they have good and lawful right to use the pro- 
cess hereinbefore described as employed by them, the same being, 
as these defendants believe and aver, a far superior process to that 
described in said letters patent, and differ therefrom in principle, in 
mode of operation, and in effect pro luced. 

And the defendants, having now fully answered all of said bill of 
coiplaint which they are advised it Is material or necessary to 
take answer unto, do now deny the right of the complainan to the 

relief, or any part thereof, as prayed in his said bill, and they 
610 do pray to be hence dismissed with their reasonabl costs and 
charges in this behalf most wrongfully sustamed. 
M. WERK. 
M. SCHWARTZ. 

BALDWIN & COLLIER, 

Nolers for Defendants 

C.D. COFFIN, 

(of (orunse / 


UNITED STaTes oF AMERICA, oe 
Nouthern District of Ohio, Tlamilton County, ) ek 


Before the subseriber, a notary public in and for said Hamilton 
county, in said district, on this first day of August, A. D. 1868, per- 
sonally appeared Michael Werk and M. Schwartz, defendants in the 
foregoing answer named, and by whom the same is subseribed, re- 


(hot) RICHARD AO TIRGHMAN Vs. WILLIAM PRoeTOR ET ALO AND 


spectively, wha, being by me severally daly sworn according to huw, 
depose and say that they have rend the forogeing answer and Knew 
the contents the roof, and that the statements therem contaimed, “oO 
fur as within them Knowledge, are true, and so tir as thev are de 
rived frome tnformiation, thie Ve rely believe them: to be true, 

Sworn to before me aad subsertbed in mv presenee this tirst day 
of August, A.D. Lses 

[Seat | lL. HW. PUMMIULLE, 
Notary Public. Llanilton County, Oe. 


Cireut C'ourt of the Unitted State =, Southern Distriet of Oe. Ih 
Chancery, 


Riemann A. Praia | 
Us, | wy 
, rye ; : No. LOLS. 
Micnancn Werk, Thomas Kinny, Joun Kirnny,and M. | 


SCUWARTZ 


These defendants, by leave of the court first had and obtained, 
come and file a supplemental and additional answer to the bill of 
complaint of said Tilghman. And these defendants, by way of ad- 
ditional answer, jointly and severally say that they do not waive any 
of the matters heretofore in their original answer set forth, but still 
insisting upon all and every matter therein set forth as fully as if 
herein again set forth, further answering, say that, after having 
experimented after the 15th day of June, 1568, as set forth in. their 
original answer, they have discontinued the use of the process be- 
fore then employed by them in the manufacture of fat acids, fully 
described in their said original answer, and lave adepted anew 
process, and began manufacturing with their new process on or about 
the —, whieh process is described as follows: Intoan iron eylindri- 
eal tank or digester, lined or cased with wood, capable of containing 
about $2,000) pounds of water (the tank being about 16 feet high 
and about 7 feet diameter), there is introduced tallow to about 
one-half ot the Capacity of the ligest '. we this milk of lime is 
added to about one-fourth the capacity of the digest r such milk 
of lime containing about four pounds of lime to each one hun- 
dred pounds of tallow. The digester las near its lower end, 
entering it, a steam-pipe ; after entering the digester the steam-pipe 
bends upwards near the inner wall of the digester, and extends 
about two-thirds the height of the digester, when it bends wean and 

extends downwards until it reaches nearly to the bottom of the 
O11 digester, when it again bendsand runs horizontally tothe center 

of the digester, where it bends upwards again and enters 
another pipe of larger diameter, which latter pipe is attached by 
braces to the bottom of the digester at its under lining. This last- 
referred-to pipe is about ten feet im length, Open al both ends, and 
so secured as not to rest on the bottom of the digester. The steam- 
conducting pipe first deseribed has two outwardly opening valves, 
one near the most elevated part of the pipe, and one at its end, 
within the large pipe above described. The digester has also on its 
top another pipe leading to a revolving condensor, such pipe being 
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supplied with a valve. After the material to be treated has been 
placed in the digester the tank is closed, excepting the pipe at the 
topo an which is the valve above mentioned. Superheated steam is 
then tntroduced through the conducting pipe tirst deseribed ; this 
steam escaping through the valve at the end of the pipe presses Up 
wards the material In the centre pipe above it in the digester, the 
lower pra of the large Or Centre plpe being Cpe nn, other material 
rushes in, and, passing up through the larger pipe, is brought under the 
Intluence ot the current of ste tinh, and this operation Is continued, 
uno intimate mixing or stirring up of the materials being thus 
elected for the space of eight or ten hours, during all which time 
there Is a constant outtlow of steam through a valve in the pipe on 
the top of the digester, which valve is weighted se as to resist a press- 
ure of from three to six atmospheres. ‘This escaping steam is con- 
densed, and the glycerine water arising from such condensation ts 
then drawn off for condensation. The remaining product of the 
digester, after the conclusion of the operation, is In part water con- 
taining a solution of glycerine, which is drawn off for concentration 
in the usual manner, and in part acid lime soap, which is then re- 
moved from the digester and polence dl, together with water andl sul- 
pharic acid, in atub, where itis boiled by the introduction of steam, 
after which the fat acid becomes free and fit for use through the de- 
composition of the acid lime SOUP. 

Amd the defendants Say that the Process so employed by them: dif- 
ters wholly from the process of the plaintiff, and in no manner In- 
fringes the said letters patent of the plaintiff: and these defendants 
deny that they have since the {th day of January, 1868, used in 
any manner the patented improvement of the plaintiff, and deny 
that they are now using the said patented improvement, or any part 
thereof, but they and each and every of them aver that, In view of 
the state of the art to which said letters patent pertain, as herein 
and in their original answer referred to, they have a right to use 
the process which they used between the Sth day of January, 1568, 
and the 15th of June, IS68, and also the proeess used by them since 
the loth of June, TS6S, and herein fully deseribed: and that the 
process herein described, as well as that set forth in their original 
answer, differs essentially in principle, in mode of operation, and in 
effect from that patented to the plaintiff, as will clearly appear by : 
comparison of the plaintill’s process and the process how used by 
the defendants, viz: 


PLAINTIFF'S PATENT DEFENDANTS’ PrRocEss 


“T subject these fatty or cily bodies to Consists of two distinet operations—Ist 
the action of waterat a high teniperatire the fat is subjes ted to the action of milk 
and presstire, SO as LO Cntlse the elements of lime, steunm heat, at a low pressure, in 
of these bodies to combine with water, a closed tank; 2d, the product of this 
and thereby obtain at the same time free treatment is an acid lime soup which must 
fut acids and a solution of glycerine.”’ be subjected to the action of sulphuric 

acid; without such second process it could 
net be used for eandle stock. Fatty body 
mixed with the milk of lime and heated 
by an application of steam heat to about 
510 F. 


S5—SS3 
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Hiv | mix the fatty body to bie ()})- 


erated upon with from ai third te 
half its bulk in water, and the mixture 
might be placed in any convenient vessel 
in which it can be hented to the melting 
point of lead (612° F.) until the operation 
Is complete.”’ 


‘The vessel must be closed and of erent 
strength, so that the requisite amount of 
pressure may be applied to prevent the 
conversion of the water into steam. ”’ 


‘No stenm or air should be allowed to 
necumulate itt the tribes, w hte hy shrouded boas 
kept entirely full of the mixture.” 


“The mixture, while flowing through 
them (the tubes), should be maintained at 
the desired temperature for ten minutes 
before it putsses inte the refrigerators, 


“The melting point of lead (612° F.) 
has been mentioned as the proper hent to 
be used in this operation, beenuse it lia 
been found te give wood results. But the 
change of fatty matter into fat acid and 
glycerine tukes place With some material 
(such as palm oil) at or below the qielting 
point of bismuth (510° FP.) ” 


“To indicate the temperature T have 
found the suecessive melting of metals, 
ete., to be convenient in practice, The 
series | have used consist of tin, melting 
at 440° F.: bismuth, at about 510°: lend, 
at about 612°, and nitrate of potash, at 
nbout 660° FL” 


‘* | deem it prudent te test the streneth 
of the apparatus by a pressure of 10.000 
Ibs. to the square inch before taking it 
into use, but [| believe that the working 
presstire necessary in using the heat | 
have mentioned will not be found to ex- 
eoed 2000 Ibs. to the square neh.” 


“The hot mixture of fat acids and solu- 
tion of glycerine which eseapes from the 
exit-valve of the Apparatus separates hy 
subsidence. The fat acids may then be 
washed with water and the solution of glve- 
erine coneentrated and puritied by the usual 
means. The fat acids thus produced may, 
like those obtained by other methods, he 
used in the manufneture of eandles and 
Soup, ete, 


‘? 
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The operation is not completed until the 
mixture bas been drawn off inte a seperate 
tunk and treated with sulphuric noid, 


The Vesse] is st) closed ts te contain 
steum, and steam is, during the process, 
netively circulating ino the vessel and 
through and above the mixture in large 
quantities, 


The vessel is only filled with the mix- 
ture about three-fourths of its capacity, 
stenmin Occupy ing all the rest of the Space 
inthe tank. Ifthe tank was kept entirely 
full the operation would furl. 


The mixture is subjeeted lhe cone trnss to 
the desired temperature for eight or ten 
hours, and then allowed to stand from 
eluht to twenty-four hours in the digester; 
ne refrigerator employed, nor tubes for any 
purpese other than the induction and out- 
let of steam, 


The maximum heat employed for the 
treatment of the hardest fats—such as tal- 
low, 220° F.—is 150° F. less than the min- 
mit mentioned in the plamtiffs patent 

6o° FL) for vewetable oils or tats. 


The apparatus of the defendants is sub 
jected ton pressure due ton temperature 
ofabout 310° FL, which is about 85 pounds 
to the square inch, or 1,915 pounds less to 
the square inch than the “ working press- 
ire,’’ necording to the direction of the 
plaintiffs patent 


None of the mixture esCu pes from the 


fendant’s apparatus. It ‘does rhert and ernie 


het separate into fat acid and solution of 


glycerine by subsidence, and could not be 
used in the manufaeture of eandles and 
soup, ete., In the state in which it is re- 
moved from the tank, nor could any purt 
of it be so used, beeause it is an acid lime 
SOP). 
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O13 “Some fatty bodies (particularly The defendants have not manufactured 
when impure) generate during the fat acids and solution of glycerine by the 
process a portion of ascetic or other solu- action of water at a bigh temperature and 
ble acid which would tend to injure the pressure, but have manufactured acid lime 
iron tubes. In such eases TP adtha corre. soup, but no free fat acid, by the combined 
sponding quantity of alkaline or basie action of milk of lime, steam heat, and 
tiutter to the water and oil before they pressure. They have not used lime or 
ure pumped into the tubes.” other alkali for the purpose stated in the 
plaintiffs patent, but for the express and 
sole purpose of decomposing the fat, the 
decomposing prewer of the lime being en- 

hanced by the action of the steam. 


And, these defendants further answering, say that long before the 
time of the alleged discovery and Invention of the plaintiff, as set forth 
in said letters patent, glycerine, in many instances, and by many 
inanufacturers, by various applications of water, steam, pressure, and 
lime was evolved in the various processes of producing fat acids, 
theugh the value and use of glycerine were not then known as now 
by such manufacturers. And the defendants further Say that prior 
to said alleged discovery and invention of the plaintiff free fat acids 
and the solution of glycerine were manufactured and sold, and were 
articles of COME CE, and the methods of obtaining the Same, and 
the processes for separating the fats from glycerine were in use, and 
the state of the art in respect to the processes for producing free fat 
acids and the solution of glycerine will show that fats were then, and 
before then, treated by water, heat, pressure, and lime for the pur- 
poses aforesaid ; and the defendants therefore submit that if the said 
patent of the plaintiff is valid, which they do not admit, it must be 
contined and restricted to the exact and precise process therein spe- 
cifically set forth of highly-heated water and pressure alone, withougs 
any aid from any other ageney whatever. 

And these defendants, relying upon the matters already in their 
original answer and in this additional answer herein set forth, 
further answering, say that prior to the time of the alleged discovery 
and invention of the plaintiff the decomposing power of water 
under heat and pressure was known and understood ; that it was 
well known that water under high heat and heavy pressure would, 
in process of time, decompose fats into acids, and it was also well 
Known that when fats were decomposed by the action of water, glycer- 
ine was evolved and was found in the water; it was also well 
known that water under heat and pressure would decompose wood 
fibre; and the use of close vessels and water under heat and press- 
ure were well known and used in the decomposition of fats and 
many other substances; and these defendants submit and claim 
that the said plaintiff in his said process, as described in his patent, 
uses an old process before then well known and used, and therefore 
the said patent is invalid. 

And these defendants, not waiving any matter set forth in their 
original answer and in this additional answer, further answering, 
say that they are informed and believe, and therefore allege, that th- 
specification of the patentee did not and does not contain the whole 
truth relative to the alleged and pretended discovery and invention, 
and that after the said original letters patent were isssued to the said 
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Tilghman, and before the pretended renewal and extension thereof 
on said 23d of November, 1867, as alleged in the said petition, 
the said Tilghman beeame fully aware and well knew that the speei- 
fication of his said patent did not contain the whole truth rela- 
tive to the pretended discovery and invention; and at and be- 
O14 fore the renewal and extension thereof, as aforesaid, he, the 
psaid patentee, concealed that in relation to the same which he 
should have disclosed, and this concealinent was made for the pur- 
pose of deceiving the public ; and these defendants, upon the same 
Information and belief, aver that said concealment consists mn this, 
that, by the process of the patentee, the sole agency in lis operation 
is highly-heated water under pressure, which, if successful at all, 
must require so high a heat, so heavy a pressure, and so long a time 
to complete the operation as to render it unsuccessful to the manu- 
facturer for commercial purposes and practically useless; all of 
which the patentee well knew at and before the time of said renewal 
and extension thereof; and therefore he, in fact and in truth, makes 
use of lime in combination with water to effect the decomposition of 
the fats within a reasonable time, so as to make the operation prac- 
tically successful, and does net in truth and in fact rely solely upon 
the chemical power of highly heated-water and pressure; and, 
instead of stating that he used the lime for the purpose aforesaid, 
and the quantity to be used, as he should have done, he concealed 
the real PUPpose for Which he used the sume and permitted the state- 
ment to remain in said specification ; that he uses the lime to neu- 
tralize the ascetic or other soluble acid which is generated during 
the process from some fatty bodies, particularly when impure, and 
in such cases he states that he adds a corresponding quantity of 
alkaline or basic matter to the waiter and fat before they are pumped 
into his tank or tubes; and this addition of alkaline or basic matter 
is added ina corresponding quantity to the water and fat under the 
pretence that this ascetic acid might tend to injure the iron tubes, 
when, In a previous part of lis said specification, he had stated that 
“when it is desired” to diminish the contaet of the liquids with 
Iron, the tubes or channels of the apparatus may be lined with CO} 
per, and when he well knew that fat acids themselves have a ten- 
deney in all eases to injure iron, and much more than any ascetic 
acid resulting merely from the impurity of any fat which could be 
obtamed for manufacturing, and hence it is in all cases desirable to 
line the iron tanks and tubes with some material capable of resist- 
ing this action of fat acids. 

And these defendants further say that the statement aforesaid that 
some fatty bodies, particularly when impure, generate a portion of 
ascetic acid which might tend to injure the tubes, &e., as set forth 
in said specification, is, as they are Informed and believe, and there- 
fore alleges, a false suggestion and was intended to mislead and de- 
ceive the public, and does deceive ana mislead the publie, and Was 
intended by the patentee, under the pretence aforesaid, to secure the 
use of alkaline or basic matter in combination with the water to 
effect the decomposition of the fats in a reasonable time, and the use 
of the alkaline or the basic matter was not intended merely to neu- 
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tralize the ascetic or other soluble acid, which is generated during 
the process from some fatty bodies, as stated and set forth in said 
specification. 

And these defendants deny that the complainant is entitled to the 
relief sought, and, having fully answered, pray to be hence dis- 
missed with their cost. 

C. D. COFFIN, 
Defendants’ Solicitor, &e. 


THe STate or Onto, | a 
Hlamalton County, 5 


Before the undersigned authority personally appeared Michael 
Werk, one of the above-named defendants, who, being by me 
615 duly sworn, says that the matters and things set forth in the 
above answers, as of his own knowledge, are true, and those 

upon information he believes to be true. 


M. WERK. 


Subscribed in my presence and sworn to before me this 30th day 
of November, ]S6S. 
W. H. BALDWIN, 
Notary Public. 


Circuit Court U.S. Southern District of Ohio. In Equity.. 


RicnaArp A. TILGHuMaAN 
Us. 


Micnarnt Werk, Thomas Kirpy, Jonn Kirpy, and M. Scuwarrtz. 


Sin: Please take notice that an examination of witnesses in the 
above cause, on the part of the complainant therein, will he had in 
the city of Philadelphia on Monday, the 15th day of February, 1869, 
at the office of Charles B. Collier, Esq., No. 715 Sansom street, before 
William B. Dayton, Esq.,a notary public in and for said city. Such 
examination will commence at 10 a. m., and will proceed until the 
examination shall be concluded. 

Yours, «e., GEORGE HARDING, 
Solicitor for Complainant, 
Per B. C. TILGUMAN. 
Dated February 15th, 1869. 


To Charles B. Collier, Esq., solicitor for defendants. 


Service of above notice is accepted, and objections as to time are 
waived. 


CHARLES B. COLLIER, 
kor Defendants. 
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Circuit Court of the United States in and for the Southern District 
of Ohio. In equity. 


Ricnanp A. TitGuMan 
iis 


MicuakL. Werk, THomas Kiney, Joun Kinsey, and M. Scuwarrz. 


Testimony of James C. Booth and Robert E. Rogers, taken on behalf 


of the complainant in the above-cntitled cause, before me, William 
Bb. Dayton, special examiner, at the office of Chas. B. Collier, Esq., 
No. 713 Sansom street, in the city of Philadelphia, such testimony 
having been Commenced on Monday, the loth day of hebruary, 
A. D. 1869, and continued by adjournment from time to time, as 
heremmatter noted, 
Monpay, February loth—10 a. m. 
Present: Benj. C. Tilghman, Msq..on behalf of complaimant; Chas. 
Bb. Collier, Esq., on behalf of defendants, 


616 James C. Booru, being first duly cautioned and solemnly 
sworn, deposes and says, as follows: 


(Q). 1. Please state your name, age, residence, and occupation, 

A. James C. Booth: fifty-eight: reside in) Philadelphia; ama 
manufacturing and analytical chemust. and now engaged in the re- 
fining of precious metals and preparing them for cotnage. 

(2. With whom did vou study chemistry, and where; how long 
have vou been engaged in the profession of analytical chemist > what 
posts, if any. in public institutions have vou held, and what works 
OF pRUp ers have Vou Written on chemistry 4 

A. TL studied chemistry with Wohler in Cassel, Germany, and with 
Professor Magnus, in Berlin, during 1835, PS54, and Ts556. From 
[S55 to the present time TP have been engaged as professional ana- 
lytical chemist. | was professor of chemistry applied to the arts mn 
the Franklin Institute, Philadelphia, for ten years, and professor of 
chemistry and physics in the Central High School, Philadelphia ; 
and Thave been for the last eighteen vears in the United States 
Mint, and IT still continue, independently of the Mint, my profession 
of analytical chemist. Lam the author of the greater part of the 
Eneyelopedia of Cheniustry ; ofa report upon the progress of chemi- 
‘al manufactures made to the Smithsonian Institute at the request 
of the perpetual secretary of that institute, Professor Henry. [also 
edited the translation of Regnault’s Chemistry, translating mueh of 
it myself and annotating it. 

Q. 3. Are you acquainted with the various processes of manu fac- 
turing fat acids and preparing fats for manufacturing Into candles ; 
What have been your opportunities for obtaining such information ? 

A. Tam acquainted with many of the processes referred to by 
reading, observation in manufacturing establishments, and my own 
experiments. This subject was always embraced in my lectures at 

the Franklin Institute. 

Q. 4. Have you read and do you understand the letters patent 
granted to R. A. Tilghman October 5d, 1854, No. 11766? 


——~@ - 
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A. I have read it and understand it. 

(). 5. Have you read and do you understand the answer filed by 
the defendants in this suit on the first of August, 1868, as contained 
in the agreed printed copy now shown you and signed by the parties’ 
counsel hereto ? 

A. I have read and understand it. 

(). 6. State whether the process of defendants, as set forth in their 
said auswer, is substantially the same or different in principle and 
operation from that described and claimed in complainant’s patent. 
If defendants’ process resembles complainant's in part only, state par- 
ticularly how and to what extent. 

A. The defendants’ process produces a mixture of lime soap, free 
fat acid, and glycerine. The lime soap portion is produced by the 
chemical action of the lime on the fat. As to this portion defend- 
ant’s process does not resemble complainant’s. The free fat acid 
portion is produced by the chemical action of water at a high tem- 
perature and pressure on the fat. As to this portion, defendants’ 
process is the same as complainant’s. 

(). 7. Were you examined as a witness in the suit of Richard A. 
Tilghman against Michael Werk in the cireuit court of the United 
States for the southern district of Ohio in 1860; and have you read 
and do you understand the answer filed by said Werk in that suit 
on the 6th of January, 1860” 

A. I was examined as a witness in the said suit. T have 
617 read and I understand the answer filed January 6, 1860, by 
said Werk in the said suit. 

(). S. State whether or not the process of the defendants in this 
suit, as set forth in their answer filed the first of August, 1868, is 
substantially the same in principle and operation as the process de- 
scribed in the answer of Mr. Werk, tiledin the suit referred to on the 
Oth of January, 1860? 

A. In both processes fat, lime, and water are heated in a close 
vessel under pressure. In both the quantity of lime is insufficient 
to combine with all the fat. In both the product is partly lime 
soap, formed by the chemical action of the lime, and partly free fat 
acid, formed by the chemical action of the highly-heated water. 
The quantity of lime soap formed is in proportion to the amount of 
lime used; and sinee in both processes approximately one-half of 
the quantity of lime is used as is used and required to make lime 
soap of all the fat, in both process approximately one-half the fat is 
converted into lime SOap. oth processes are substantially the same 
In principle and operation. 

(). 9. State what effect the addition of sand, as described in de- 
fendants’ answer filed first of 1868, produces upon the chemical 
action taking place between the fat, lime, and water in defendants’ 
digester. 

A. The sand has no chemical action whatever. It would be en- 
tirely inert—more inert than the iron of which the digester and 
steam pipes are constructed. 

Q. 10. Did you analyze an alleged specimen of the product of Mr. 
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Werk’s process, as set forth in his answer filed the 6th of January, 


Isdo? Tf se, give your analysis of the same. 
A. T made such an analysis and found that the specimen, free from 


glycerine, contained OS and .7y) lime soap and forty-one 4j4)\ per 


cent, fat acids. 

Q. 11. Would the product of defendants’ process, deseribed in 
their answer filed Ist of August, IS68, be substantially the same or 
different from that analyzed by you in) 1860, supposing the same 
proportion of lime to be used in both cases, and give your reasons ? 

In both cases water, fat, and about seven per cent. of lime are 
heated in a digester to about seventy-five pounds’ pressure, until all 
the neutral fat is decomposed. The sand is perfectly inert and has 
no chemical action whatever. As the same materials are exposed 
to the samme mode of treatment, the produets will be substantially 
the same. 

Q). 12. Tlave vou read and do vou understand the supplementary 
answer filed by defendants in this suitton first of December, TS6S8, as 
contained in the agreed printed copy new shown vou and signed by 
the counsel for the resp ctive parties , 

A. T have read and Tunderstand it, 

() IS. Tlave vou shady zed un atlewed sample of the produet of 
defendants’ Process, as sel forth in their supplementary answer? If 
o, state when and from whom you received it, and give your analy- 
sis thereof, 

A. On the 17th of December, S68, 1 received at my laboratory 
In Philadelphia, from Adams Express Company, a box directed to RK. 
A. Tilghman, from Cineinnati, which Lopened. It contained labeled 
samples of stearic and oleic acids and of a mixture of lime soap 
and fat acids. Some of the samples were labeled Werk & Co., and 
others Shillito. My analysis of the mixture of lime soap and fat 
acids of Werk & Co, is as or we Fat acid dissolved by alcohol, 
OW<.70, less 1,54) lime soap he Md in solution, equals 58.15 fat aeid. 
Lime soap left on the filter 40,4"); add the-1,'¥) lime soap in solu- 
tion, equals 41.87 lime soap. 

(). Lt. Tlow does that analysis agree with the proportions of fat 
and lime stated to be used by defendants in their supplementary an- 

swer? 

GIS A. It aerees as closely as could be expected, 

QJ. lo. State whether the process of defendants, as set forth 
in their supplementary answer filed first of Deeember, 1868, is sub- 
stantially the same or different from the process deseribed and 
claimed in complainant’s patent. If defendants’ process resembles 
complainant’s in part only, state particularly how and in what part, 
and explain minutely and in detail wherein de fendants’ embodies 
the essential feature or principle of complainant's patent. 

A. In defendants’ process water, fat, and a quantity of lime equal 
to four per cent of the fat are heated in a close digester, under press- 
ure. The lime combines with about four-tenths of the fat and 
forms lime soap. As to this portion of the product, defendants’ pro- 
cess does not resemble complainant’s. The other six-tenths of the 
fat is decomposed into free fat acid. and glycerine by the chemical 
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action of water at a high temperature and pressure, and, as to this 
portion of the product defendants’ process is essentially the same as 
complainant’s. 

(). 16. State whether or not the chemical agent in producing the 
fifty-eight per cent. of free fat acid found by you in defendants’ pro- 
duct is water at a high temperature and pressure. 


(Question objected to by counsel for defendants for form, being 
sug-estive of the answer sought from Witness.) 


A. Water at a high temperature and pressu-e is the chemical 
agent. 

(). 17. So far as the production of this fat acid in defendants’ pro- 
cess Is concerned, does it make any difference whether the fat and 
water are heated by a fire or by superheated steam, or by any other 
heating agent? 

A. It makes no ditference, highly-heated water being the effective 
agent, no matter how such water is heated. 

Q). 1S. What is superheated steam, and how does it differ from 
common steam 

A. Superheated steam is steam which contains more heat or a 
higher degree of heat than is strictly necessary to retain it in a gas- 
cous or Vaporous condition. Common steam cannot beat all cooled 
or have any of its heat taken away without partly condensing into 
liquid water. Superheated steam, on account of its possessing an 
extra amount of heat bevond what is strictly necessary to retain it 
in a state of vapor, can lose this extra part of its heat without any 
of it condensing to liquid water. When superheated steam loses 
this extra part of its heat it becomes common steam. Common 
steam heated away from contact with water becomes superheated 
steam. 

(). 19. What becomes of the superheated steam on its introduction 
into defendants’ digester ? 

A. At first, while the water and fat in the digester are compara- 
tively cool, the superheated steam will be entirely condensed into 
liquid water, imparting all its heat, both its extra heat and its heat 
of vaporization, to the material in the digester. When the water in 
the digester has been heated to a temperature corresponding to the 
pressure on the safety-valve of the digester, then the superheated 
steam will give off to the water only its extra or super degrees of 
heat, which will convert part of the water into steam. This steam 
and the superheated steam, which will now have lost its superheat 
and become common steam, will both eseape by the safety-valve. 

(. 20. Have you made any experiments to ascertain to what ex- 
tent the temperature of water will be increased proportionably to 
the increase of pressure; and, if so, under what circumstances were 
these experiments made? 

A. i have made such experiments. They were made in order 

619 to the manufacture of fusible alloys employed by the United 
States steamboat inspectors to prevent the explosion of steam 
boilers. At the request of the Secretary of the Treasury, I made a 
series of such alloys in 1855, which represented every ten pounds’ 
S4—S835 
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pressure above the ordinary pressure of the air up to 160 pounds’ 
pressure, There isa correspondence between those pressures and the 
temperatures at which those alloys melt. The first ten pounds’ 
pressure, above 212 degrees Fahrenheit, indicate an increase of tem- 
perature of about 20 degrees, more or less. The last ten pounds’ 
pressure of the series, Say from 1o0 to 160 pounds, are represented 
by three or four degrees’ increase of temperature. The last tempera- 
ture would be 360 to 570 degrees Fahrenheit. 

(). 21. [In an ordinary steam boiler are the steam and the water 
at the same temperature? 

A. They are. 

(). 22. Please give a table from the best authorities of the tem- 
peratures corresponding to different pressures Up to 500 pounds per 
square inch. 


Pressure in pounds Degrees Fahrenheit 
() 212 
Lo 20) 
ty 27H 
os at 
OO SOS 
rey B20 
Cy) mS 
hn tl 
Ivo BO) 
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Lot) Mig 
lt avi 
INO Ost 
16h . tet) 
210) oie 
dr tS 
M40 }O} 
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SOO \)) 


Q. 25. From the description of the respective processes employed 
by Mr. Werk in 1860, and by the defendants in this suit, in Decem- 
ber, 1868, as set forth in their answers and from your analysis of 
the respective products, please explain wherein these two processes 
substantially resemble or differ from cach other. 

A. ‘The two processes are substantially the same in the following 
points: In both water, fat, and lime are heated in a close digester 
under pressure; In both the quantity of lime is insuttieient to com- 
bine with or neutralize ali the fat: in both the ehemieal action of 
the lime decomposes a part of the fat and produces an equivalent 
quantity of Time soap, and in both the chemical action of the water 
decomposes the remainder of the fat inte fat aeid and glveerine. 
The two processes differ only in the proportion of lime used and 
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of lime soap produced. The 1860 process uses 6 or 7 lime to 100 fat. 
The 1868 process uses 4 lime to the 100 fat. The 1868 process conse- 
quently ought to produce less lime soap and more free fat acid than 
the process of 1860. 
620 The analyses confirm this; for the product of 1860 contains, 
in round numbers, fifty-eight per cent. lime soap and forty- 
two per cent. fat acids, while the product of 1868 contains forty-two 
lime soap to fifty-eight fat acid. In both processes a proportionate 
part of the glycerine is produced by the chemical action of the lime, 
and the remainder by the chemical action of the water. 

Q). 24. As compared with the process of manufacturing fat acids 
commonly employed prior to Tilghman’s invention, by using four- 
teen pounds of lime to one hundred pounds of fat and about thirty- 
six pounds of sulphuric acid, does or does not the process patented 
by Mr. ‘Tilgdiman show a reduction in the quantity of lime to be em- 
ployed below zero, or a small comparative amount ? 


~ 
(Objected to by counsel for respondents as assuming that the pro- 
cess commonly employed prior to Mr. Tilghman’s patent was that 
stated in the question, there being ho proof on the subject.) 


A. It does show such reduction. 
Q). 25. Does or does not the said process of Tilghman show a re- 
duction in the quantity of sulphuric acid to be employed correspond- 


ing to the reduetion in the amount of lime? 

(Same objection as to last question.) 

A. It shows a chemically proportionate reduction. 

(). 26. In the said process of Tilghman is or is not the reduction 
in the amounts of lime and sulphuric acid, respectively, due to the 
employment of the chemical power of highly-heated water? ° 


(( Mojected to for form, being leading.) 


A. It is entirely due to the chemical power of highly-heated 
water, 

(). 27. As compared with the old process of using fourteen pounds 
of lime and thirty-six of sulphuric acid to the One hundred pounds 
of fat, does or does not the process of the defendants show a reduction 
in the amount of lime used and the quantity of sulphuric acid em- 
ploved ? 

(Objected to for the reason that there is no proof as to what was the 
old process.”) 


‘* 


A. It does show such reduction. 

(Q). 28. Is or is not this reduction of the quantity of lime and 
sulphuric acid in defendants’ process due to the fact that the chemical 
power of water at a high temperature and pressure is employed ? 

(Objected to for form, being leading.) 


A. It is entirely due to the chemical power of the highlv-heated 
water Which is emploved 
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(). 28. Isoris not the action of the chemical power of highly-heated 
water in defendants’ process and in Tilghman’s identically the same? 

(Objected to for same reason.) 

A. It is identically the same, 

(). 30. Is or is not the employment of this chemical power of highly- 
heated water the characteristic feature of Tilghman’s process as pat- 
ented ? 


(Objected to for same reason.) 


A. It is a characteristic feature of lis process. - 
Ol. Q. Is or is not the presence of water ina liquid state essential 
both im the process of Tilghman and in that of the defendants ? 
A. It is essential. 
Q). 32. Has the process of Tilghman or that of the defendants any 
resemblance to a process of distillation ? 
(Objected to for same reason.) 
A. Neither of them has the slightest resemblance. 
Q). 53. From your knowledge of chemistry, who would you od 
G21 say Was the discoverer of the chemical power of water In a 
liquid state at a high temperature and pressure on fats to pro- 
duce fat acids and glycerine ? 
(Objected to as calling for incompetent testimony.) 
ote 


A. Mr. Richard A. Tilglmian. 

Q). 54. Do you know of any other person who has claimed the 
merit of this discovery ? 

(Objected to as calling for Incompetent testimony.) 

A. I know of no other. 

Q). 59. Is this discovery regarded as a new and important fact in w 
chemistry? 

(Objected to as being leading and incompetent.) 


A. It isso regarded. 

(). 56. Tlave you made any experiments on the action of water at 
high temperatures and pressures upon fats? Tf you state when and 
where, describe the experiments in detail and deseribe the results 
produced. If you deposited samples of the products of those ex peri- 
ments with any person, state when and with whom. 

A. | made two experiments on the action of heated water on fats 
In my laboratory in August, 1860. In the first experiment lard was 
heated, with twice its weight of water, to 520 degrees Fa-renheit 
during Il hours. All the water was drawn off and a small amount 
of fatty matter. The water contained glycerine, a sample of which 
was produced on the 4th of September, 1860, in the case Tilghman 

vs. Werk ; was deposited with the commissioner, and marked No. 1 
A.(C. FTL). ‘The quantity of glycerine proved that more than 
four-fifths of the lard had been resolved into fat acid and glycerine. 
A sample of the fatty product thus obtained was produced and de- 
posited like the above sample, marked No. 1, A.(C. F. HL). Its - 
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highly acid character was proved by its hardness as compared with 
the lard by its crystallization, by its decomposing carbonated alkali 
with effervescence, by its great solubility in alcohol, and that this 
alcoholic solution reddened blue litmus. A sample of the lard used 
in this and the following-described experiments was presented and 
deposited as above, and marked 1, C.(C. F. H.). The fatty product 
Was again treated with twice its weight of fresh water to 320° F. for 
13 hours more, making 24 hours the whole time of its being heated 
to 520° FF. At the conclusion of this last time the lard had been 
wholly resolved into fat acid and glycerine. The fat acid thus ob- 
tained was presented and deposited as above, marked 1, B. (C. F. H.). 
In the second experiment the lard was heated with twice its weight 
of water, but kept apart from each other, up to 612° F.; and when 
this temperature of 612° had been attained they were mixed by agi- 
tation and kept heated at 612° during five minutes. The lard was 
wholly resolved into fat acid and glycerine, samples of which were 
produced and deposited as above, marked No. 3 fat acids, No. 3 gly- 
cerine (C.F. IL). 

(). 57. Have vou made any experiments on the action of water 
and different proportions of lime, at high temperatures and press- 
ures, upon fats? If vea, state when and where; describe in detail 
the experiments made and the results produced. Lf you deposited 
samples of the products of those experiments with any person, state 
when, and with whom. 

A. 1 made three experiments at the same time and place, as stated 
in my last answer. In the first experiment water was heated with 
half its weight of lard and one-half per cent. of lime, compared with 
the weight of the lard to 320° F. during twelve hours. The lard 

was resolved into fat acid, lime soap, and glycerine. The fatty 
622  produet treated by alcohol gave a solution of fat acid, and left 

the lime soap undissolved. Samples of the last were pro- 
duced and deposited at the time and with the person named in the 
last answer, marked No. 2 (C. F. HL). The alcoholic solution, by 
evaporation, vielded fat acid. In the second experiment one hun- 
dred parts of lard were heated with one hundred and _ thirty parts 
of water and six and one-half parts of lime to 350° Fahrenheit dur- 
ing six hours. ‘The fatty product thus obtained was produced and 
deposited as above, marked No. 4(C. F. H.). Part of this produet 
treated by alcohol gave a solution of free fat acid, leaving lime soap 
undissolved. Samples of these products were produced and de- 
posited as above, marked No. 4 lime soap, No. 4 fat acid (C. F. H.). 
In the third experiment one hundred parts of lard were heated with 
one hundred and thirty parts of water and twelve parts of lime to 
300° F. for six hours. The lard was wholly resolved into lime soap 
and glycerine. A sample of the product thus formed was produced 
and deposited as above, marked No. 6 (C.F. HL). Aleohol did not 
extract a trace of free fat acid from the product, proving the total 
conversion of the fat into lime soap. 

Q. 38. Can you state, from your own knowledge, whether or not 
free fat acids are formed under conditions substantially the same as 
those described in defendants’ answer ? 
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AL Pree fat acids are necessarily formed where there is tasuflicient 
lime to neutralize all the fat, and when water, fat, and lime are 
heated ina close vessel toa pPresstlre of about seventy-live pounds 
to a square inch, 

Q.30. State vour opinion as to whether or not the free fat acids 
so formed are produced by the chemical action of water at a high 
temperature and pressure on fat, asset forth inthe plamtil’s patent. 

A. The free fat acids thas produced are exclusively produced by 
the action of highiv-heated water, as set forth in the plaimtil’s 
patent, 

(). 10. Was or was not the experiment you have referred to as 
miade with twelve percent. of Time made under substantially the 
sume chenieal conditions as that deseribed tn Roret’s Mnevelopedia, 
pave DPLdvas Milly and Motard’s patent? | From vourown experience, 
and from vour selentitic Knowledge, can vou speak positively as to 
wheotla ror tel un free fat veld Is formed. orean possibly Lye tornied, 
in the Process deseribed in Roret ” 

A. The experiment was made by me under the same conditions 
of Tinie, Lory Tauure, ana Mae Ortian of rrysata rials | eould obtain 
no fat acid from the product, and therefore atlirm, on the grounds 
of ehemustyy and expertenes, that ios tapossible to obtam: tree fa 
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) of eh 
A. Tt existed as a lime Sap 

(). £3. Does the fat acid of commerce, Known as stearte acid, which 
has been prepared by the use of lime, generally contam a stall pro 
portion of lime? And state vour authority. 

A, It does contain lime. My authority is Dumas’ Chemistry, vol 
b, pRIEE OSU; Roret’s nevelopedia, pRioe Liss, 

Q). 44. In what state of chemical combination does the lime exist 
In commercial stearic acid ? 

A. As lime soap. 
O25 Q. 45. Do chemiteal substances, such as acids and alkalies, 
combine chemically with each other in all proportions, or 
only in certain definite proportions, and how are these proportions 
ascertained ? 

A. Acids and alkalies combine chemically only in definite pro- 
portions, Which proportions are ascertained by the most exact experl- 
ments, 

(). 46. [Ts this received and recognized by chemists as a funda- 
mental law of nature ? 

A. It is received by them as universally true. 

Q. 47. In what detinite proportion does fat acid, particularly 
stearic acid, combine with lime” 

A. Twenty-eight pounds lime combine with two hundred and 
seventy-five pounds anhydrous stearic actd in lime soap, or one 


¢ 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN, = 671 
pound lime combines with nine and pounds anhydrous stearic 
acid. 

(). 4S. As far as known to chemists, does stearic acid combine 
chemically with lime in any other proportion then the above? 
State the grounds of your opinion, and what chemical treatises you 
have examined, and with what result. 

A. Stearic acid is not known to chemists te combine in any other 
proportion with lime than that stated in my last answer. I have 
examined the following standard authorities: Watts’ Chemical Die- 
tionary, London, 1864; Gmelins’ Chemistry, vol. 7, London; Berze- 
linus’ Chemistry, Brussels, ISS8; Dumas’ Chemistry, Paris, 1855; 
Gerhardt’s Chemistry, Paris, 1854; Graham’s Chemistry, London 
and Philadelphia, 1843. These chemistries all mention one and 
only one combination of stearic or oleie acid with lime. 

As chemistry is a positive science, based upon facts ascertained by 
experiments, no substance is regarded by chemists as a distinct 
chemical combination until after it has been produced in a pure and 
sopirate state, so that its distinctive properties ean be ascertained by 
experiment, and its constitution determined by analysis. The com- 
bination above roferred to as stearate and oleate of lime have been 
thus produced and analyzed, and their properties and constitution 
are recorded in chemical treatises, No other combination of stearic 
or oleic acid and Time has been a Wa separate and pure 
state, and consey ae ntl he wuc ro one Is Peougnl aed by chemists 

QQ. 49 From vor ry chemical examination and analysis of defend. 
ants’ product of December TT, ISGS. state your epinion, as a chem: 
ist, what that product is, and give your reasens. 

A Prom my eXamination and analysis Iam “ opinion that the 
defendants’ product is a mixture of free fatty acid and neutral lime 
soup. My reasons are that by mixing defendants’ product with 
numerous substances known in che ‘mistry as neutral solvents, such 
as alcohol, ether, benzine, bisulphuret of carbon, coil oil, wood spirit, 
it separates spontaneously into a heavy white powder, which settles 
to the bottom, and a lighter liquid selution. I tind that the white 
powder has all the properties of neutral lime soap, and that by analy- 
sis it consists of fat acid and lime, in the same proportions as neu- 
tral lime soap. I find that the liquids used as soluenie which origi- 
nally were neutral, now contain an acid, and that by evaporation 
they leave a fatty body, which has all the properties of a fat acid ; 
that it is acid to test paper, and remains acid after considerable 
quantities of caustic potash have been added to it. It drives out 
carbonic acid from carbonate of soda and forms a soda soap. 

(). 50. Did vou tind any lime in the fatty acids taken up by the 
solvents from defendants’ product, and how much? In what con- 

dition does it exist, and how do you account for its presence ? 
G24 A. Defendants’ product was first mixed with cold alcohol, 

containing about 70 per cent. real alcohol, and filtered. The 
clear filtered solution was evaporated and left a liquid fat acid. 
One hundred grains of this was burned and left an ash weigh- 
ing O49 grains of ¢: arbonate of lime, with a trace of iron. This 
is equal to 0.27 grains of lime. The residue on the filter was then 
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mixed with cold aleohol of 93 per cent. real aleohol and filtered: 
The clear filtrate was evaporated and gave a hard fat acid. One 
hundred grains of this was burned and gave an ash weighing 0.25 
grains of carbonate of lime, which is equal to 0.15 grains of lime. 
In both cases the lime was in combination with its equivalent quan- 
tity of fat acid, forming a lime soap, and this lime soap has been 
dissolved by the mixture of free fat acid and alcohol. 

(). 51. Have you ascertained by actual trial that a mixture of 
free fat acid and alcohol will dissolve lime soap to a certain extent, 
and whether it will dissolve more when hot than when cold ? 

A. It will dissolve lime soap to a limited extent when cold, but 
toa larger extent when hot; the hot solution, however, depositing 
nearly all the lime soap on cooling. 

(). 52. Have you ascertained by actual trial whether alcohol of 
ordinary strength, say of 95 per cent. real alcohol, will dissolve lime 
soap to a certain extent, and whether it will dissolve more when hot 
than when cold ? 

A. Alcohol of 95 per cent. will dissolve some lime soap when cold, 
but it will dissolye more when hot than when cold. 

(). 535. Have you subjected defendants’ product of December 17, 
IS6S, to any mechanical treatment; and, if so, with what resuit? 

A. A quantity of defendants’ product of December 17 was put be- 
tween porous papers and gradually squeezed or pressed, at first cold 
and afterwards hot, until it ceased to grease the papers. The sub- 
stance left between the papers wes a hard, dry, white powder, not 
greasy to the fingers, which was analyzed, and contained lime 8.9 
per cent. and fat acid 9.03 per cent., and was a neutral lime soap. 
The greased papers were treated with hot alcohol, which was then 
filtered and evaporated and left a fluid oil having all the proper- 
ties of free fat acid. One hundred grains of it were burned, and left 
an ash weighing O49 grains of carbonate of lime, which is equal to 
0.27 grain- of lime. This lime was in the state of lime soap, and was 
dissolved by the liquid fat acid which was absorbed by the paper. 

(Q). 54. Does this separation of defendants’ product into two differ- 
ent substances by purely mechanical means prove anything as to 
Its nature ? 

A. It proves beyond a doubt that the defendants’ product is a 
mechanical mixture of neutral lime and soap and free fat acid. 

(). bo. Does the result of the mechanical treatment of the defend- 
ants’ product prove anything as to the correctness or incorreetness 
of defendants’ statement in their answer that their product does not 
contain any free tat acid, but is what they call an acid lime soap? 
And give vour reasons. 

A. It proves conclusively that this statement is entirely incorrect. 
If defendants’ produet had been a chemical combination of the fat 
acid and lime soap, or an “aeid lime soap,” no mechanical foree 
could possibly have separated the chemically combined substances. 
The fact that mechanical pressure did separate them proves conelu- 
sively that they were only mechanically mixed, and not chemically 
combined. 

Q). 56. Please state in a connected form the different proofs that 
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defendants’ product is not an “acid lime soap,” or chemical 
625 combination of fat acid and neutral lime soap, and that it is 
a mechanical mixture of these substances. 

A. The proofs are, first, the fundamental law of chemical combi- 
nations In definite proportions—to assume defendant’s product to be 
a chemical combination would be a contradiction of this law ; see- 
ond, the authority of all chemical treatises that only one lime soap 
is known to exist, namely, neutral limesoap; third, the spontaneous 
separation of defendants’ product into neutral lime soap and free 
fat-acid by mixture with many neutral solvents; fourth, the separa- 
tion of defendants’ product into neutral lime soap and free fat acids 
by simple mechanical pressure without any kind of chemical treat- 
ment whatever; fifth, all these proofs mutually strengthen and cor- 
roborate each other. 

Q. 57 So far as the economy or profit of defendants’ process is 
concerned, and their saving of lime and sulphuric acid as compared 
with the old process of using fourteen per cent. of lime and twenty- 
eight per cent. of acid, does it make any difference whether their 
product with four or seven per cent. of lime is theoretically consid- 
ered as being an acid lime soap, or a mixture of neutral lime soap 
and free fat acid ? 

A. It makes no difference whatever. Defendants’ incorrect theory 
does not alter the fact. 

Q. 58. Under either theory is it the use of the water at a high 
temperature and pressure which produces the chemical effeet formerly 
produced by the extra quantity of lime and acid then used ? 


(Question objected to for form and as assuming without proof the 
use of an extra quantity of lime.) 


A. It is the water ata high temperature and pressure which alone 
produces the effect. 

(). 59. Deseribe the chemical action which takes place in defend- 
ants’ digester when charged with water, fat, and four to seven per 
cent. of lime, which are gradually heated and mixed by steam, not- 
Ing particularly the successive stages or steps of the operation. 

A. As soon as the heat rises nearly to 212° F. the lime begins to 
decompose the fat and to form neutral lime soap and glycerine. 
This action goes on until all the lime present has combined with 
its equivalent quantity of fat. The mass then consists of a mixture 
of neutral lime soap and neutral fat and some glycerine dissolved 
in water. Ifthe operation were stopped at this point the product 
would be found to contain no free fat acid whatever. This is the 
first stage of the process. Next, when the heat and pressure in the 
digester have risen sufficiently high above 212° F., the chemical 
action of the water begins gradually to decompose the neutral fat 
and to convert it into fat acid and glycerine. This action goes on 
with a rapidity proportionate to the heat and pressure employed, 
until finally all the neutral fat is decomposed and the mass consists 
of a mixture of neutral lime soap and free fat acid and of glycerine 
dissolged in the water. 
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ts equivalent quantity of fat acid and form neutral lime 
soap, and that only this first stage of the process had taken place, 
ana that the second stage, or the chemical action of the hight v-ine ated 
water on the fat, had not vet begun On the sth of November, 
IS68, T received from Cinecinnath another alleged sample of detend- 
ants product, Which [ examined, and found it to consist of a mixture 
of somme neutral lime soap, some free fat acid, and some neutral fat. 
I concluded that in this case the operation liad proceeded through 
the first stage and to some extent into the second stage, which, how- 
ever, had not been entirely finished—that is, the lime had formed 
Its equivalent quantity of lime soap, and the highly-heated water 
had decomposed a part of the neutral fat into fat acids, but that 
sufficient time had not been allowed to decom pose the whole of it. 
On the 17th of December, IS68, [ received from the same source a 
third sample, in which T found only lime soap and fat acids, and no 
appreciable quantity of neutral fat. [T coneluded that in this case 
the seeond stage of the process had been entirely completed. 

(). O61. Are these two stages of defendants’ process necessarily dis- 
tinet and separate in point of time? And, ifso, explain why. 

A. They are necessarily distinet in point of time. Milk of lime 
will commence to act on fat below 212 Ky and will act rapidly at 
212° ©; consequently, as defendants’ digester is gradually heated, 
this action is the first that takes place, and until it js completed and 
the whole of the lime present has combined with fat acid so as to 
form neutral lime soap itis impossible that the second stage can 
commence, or that any free fat actd ean be formed, beeause free fat 
achd and free lime cannot possibly coexist in contact with with each 
other. After the first stage Is completed and no free lime ts left the 
second stage will commence as soon as the water has become heated 
sufliciently to act upon the neutral fat. 

Q). 62. How would you designate or identify the two stages of de- 
fendants’ process ? 

A. The tirst stage or formation of neutral lime soap is the old lime 
saponification process of Chevreul & De Milly. The second stage 
or the formation of free acid by the action of highly-heated water 
Is Tilghiman’s process. 

Q). 65. Tlow you read and do you understand the papers marked 
Defendants’ Exhibits Nos. 1,2, 3,and 19, being notices of the change 
of fat in’ Perkins’ engine, and a description of said engine as con- 
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tained in the agrend printed OUpVy Thaw shown you » Sate whether 
sud extulits contain any evidence ofa prior knowledge or use of 
the process patented to complaimant 


(Last portion of the question oljected te for form, being lading.) 


\. I have rad and I understand them. and I do not find that 
they contain any evidence ef a prier Knowledge or use of complain 
ants POO SS Rewsetase tae \ make ne mention ef the decom passttion 
of fats Inte fai acids and glveerine by the action of highly-heated 
Water 

(Gt Explain in detail what feet ts annou-ced In Exhibit No. 1, 
entitled “ Change of fat in Perkins’ engine by water, heat, and press- 
ure. 

A. That paper states that a mixture of olive ot! and tallow which 
was used to lubricate the piston of a steam-engine, and was thus ex- 
posed to the action of steam at a high temperature and pressure, was 
carried on by steam and produced in the condensed water a scum, 


‘differing in properties from the original fat. This scum was examined 


chemically and its properties are described. The writer states that it 

dissolves readily inalkalies, “ more readily I think than fats, and 
627 inthis respect resembles Chevereul’s acid of fat as well as 

in its solubility in aleohol.” It is also stated that the sub- 
stance Is not soluble in ether, or very slightly so; that it does not 
tnelt in boiling water, and that when burnt it leaves an ash consist- 
ing principally of carbonate of lime. Each one of these last three 
named properties proves conclusively that the substance was not a 
fut acid of oil or tallow; for, on the contrary, a fat acid of oil and 
tallow is very soluble in ether, melts far below the heat of boiling 
water, and when burnt leaves no ash. The properties in which the 
scum is stated to have resembled Chevreul’s acid of fat, namely, solu- 
bilitv in alkali and solubility in hot alcohol, are indecisive resem- 
blances, Inasmuch as they belong also to neutral fats, and to soaps . 
to a certain extent, the difference being one of degree only. The 
properties described, which are distinct, positive, and decisive, and 
not mere resemblances, namely, insolubility in ether, melting point 
above 212 F., and leaving an ash of carbonate of lime, are entirely 
ditferent from the properties of fat acid. This proves conclusively 
that the scum was not fat acid. 

(). 65. Have you examined the properties of the fat acids of a mix- 
ture of oil and tallow, and can you state, from personal knowledge, 
how they Compare with those of the scum as deseribed ? 

A. I prepared the fat acid of a mixture of equal parts of olive oil 
and tallow, and treated it step by step in precisel ¥ the Same manner 
as is described for the scum, namely: I dissolved it in hot aleohol, let 
it cool, and seperated the precipitate which formed by cooling and 
melting it. | found its melting point to be 140° F.; that it dissolved 
freely and perfeetly in ether, and that when burnt it gave no ash. 
In all these properties it differed absolutely from the scum as de- 
scribed, which cannot consequently have been the same substance. 
If the scum had been the fat acid of a mixture of oil and tallow it 
would have melted far below 212 F.; it would have dissolved freely 
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in ether, and when burnt would have left no ash. It 1s described as 
having exactly the opposite properties, and cannot therefore have 
been the fat acids of a mixture of oi] and tallow. 


Examination adjourned to to-morrow (Tuesday) morning at 10 
o'clock. 


Turspay, Feb. 16th—10 a. m. 
Present: B.C. Tilghman, Esy., for complainant; Charles B. Col- 
hier, lsc., for defendants. 


iexamination of James C. Boori resumed. 


(). 66. Is the change produced In the fat, whatever that change 
was, described as having been produced by the action of water in a 
liquid state heated under pressure, or by the action of steam or water 
In the state of vapor at a high temperature and pressure ? 

A. In the detailed description contained in the pRLper the action 
on the fat is three times distinetly stated to bave been produced by 
the steam, and not once by water ina liquid state. 

(). 67. Would a chemist or manufacturer possessed of ordinary 
skill and information on the subject as current prior to 1854, if, he 
should read) Defendants’ Exhibits 1, 2,5, and 19, have thereby be- 
come acquainted with the chemical fact that fat can be decomposed 
Into fat acids and glycerine by the action of water at a high temper- 
ature and pressure ? 

A. lle would hot, because the fact Is not once mentioned, 

Q. 6S. As aimatter of cheniueal history, did or did not chemists be- 
come acquainted with that chemical fact from the publication of 
those exhibits in 1825?) And explain how you form your opinion. 
Give a list of the chemical treatises you have examined on the sub- 

ject. 
G28 A. Chemists did not become aequainted with that faet from 

the publication of those exhibits in 1825. When new chem- 
ileal facts or discoveries are published they are collected and em- 
bodied in standard chemical treatises which represent the state of 
the science at the date of their publication. To ascertain whether 
a particular chemical fact was or was not known at a given date, 
sav LSod, T should examine a-number of the most authoritative 
treatises published at or before that date, and if none of these con- 
trained QNV mention of that fact when treating on the subject to 
Which it related T should then be compelled to conelude that the 
fact was not then wenerally or publicly known to chemists. 

If, on examining new editions or treatises of a later date, I found 
that several of them did mention the fact in question T should then 
conclude that It had been discovered ana first mratde publie in the 
Interval between the dates of the respective treatises. 

Lannex a list of standard chemical treatises of the highest au- 
thority, of dates between T8283 and ISSk whieh T have examined. 
They all contain descriptions of the properties of fat and fat acids 
and the known methods of producing fat acids and glycerine. 
None of them mention the fact that fat acids and glycerine can be 
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produced by the action of water on the fats at a high temperature 
and pressure. : 
F annex another list of standard chemical treatises of dates sub- 
sequent to April 3d, 1854, all of which contain mention of that fact. 
I therefore infer and conclude that that fact was first made known 
subsequent to 1852 and prior to April 3, 1854. 


List of Treatises Published between 1823 and 1854 which do not Mention 
that Chemical Fact. 


Dumas’ Chemistry. Vol. V. Paris, 1855. Pages 241, 262, 268-9. 
Berzelius’ Chemistry. Vol. Il. Brussels, 1838. Page 457. 
Ure’s Dictionary of Chemistry. London, 1851. Page 461. 
Brande’s Chemistry. London, 1841. Page 1137. 
Graham’s Chemistry. London and Philad’a, 1845. Page 650. 
Booth’s Eneyelopedia of Chemistry. Philadelphia, 1850. Pages 
S14 and SSS. 
Regnault’s Chemistry. Paris and Philad’a, 1852. Page 687. 
Gerhardt’s Chemistry. Paris, 1854. Vol. IL. Page 874. 
Gmelin’s Chemistry. Vol. VII. London, 1852. Page 250. 
Pelouze & Fremy’s Chemistry. Paris, 1850. Vol. IIT. Page 570. 


List of Chemical Treatises Published after April 3d, 1854, which do 
Mention that Chemical Facet. 


Comptes Rendus. Paris, April 5, 1554. Vol. XXNXVIIL Page 
G71. 

Liebig & Copp’s Year Book. Giessen, 1850. Page 527. 

Miller’s Chemistry. London, 1862.) Part IIT. Page 273. 

Watt's Dictionary of Chemistry. London, 1854. Vol. IL. Page 
SS. . 

(Gimelin’s Chemistry. Vol. XVI. London, 1864. Page 360. 

Muspratt’s Dictionary of Chemistry. Vol. Il. London, about 
IS56-S. Page 252. 


Chemical Gazette. London, 1856. Page 28. 


(2. GO. State what technical works on the subject of the manufact- 
ure of fat acids, published between 1825 and 1854, you have exam- 
ined, and whether any of them contain any description or notice of 
the process of manufacturing fat acids and glycerine from fat by 
the action of water at a high temperature and pressure. 

A. T have examined the following technical works, all of which 

contain descriptions of the various processes for the manu- 
2s facture of fat acids. None of them mentions or refers to the 

process for the manufacture of fat acids and glycerine by the 
action of water on fats at a high temperatere and pressure: 

Chevreul & Guy Lussac’s patent. Paris, 1525. 

llebert’s Enevelopedia. London, IS58. Page oUt. 

Dumas’ Chemistry. Vol. VI. Paris, 1855. Page 674. 

Parnell’s Applied Chemistry. Vol. IL. London, IS44. Page 308. 

Knapp’s Technology. London and Philadelphia, 1848. Vol. L. 
Page 222. 

Roret’s Encyclopedia. Fat acids. Paris, 1549. 
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Morfit’s Chemistry of Soap and Candles. First edition. Phila- 
delphia, 1847. Page 431. 

Payen’s Chemistry. Paris, S51. Page 756. 

Official report of London Exhibition. London, LSol. Page GIS. 

Tomlinson’s Cyclopedia of Arts. London, 1852. Vol. lL. Page 
291, 

Appleton’s Dictionary. New York, 1852. Vol. [. Page 215 

Ure’s Dictionary of Arts. Boston, 1555. Vol. T. Page 354. 

(). 70. State what technical works on the subject published since 


1854 vou have examined, and whether they mention the process of 


manufacturing fat acids and glycerine by the action of water on fat 
ata high temperature and pressure, and to whom they refer as the 
inventor of that process. 

A. I have examined the following technical works. They all 
mention the process with highly-heated water, and refer to Tilgh- 
man as its Inventor: 

Bulletin de la Societé @Eneouragement. Paris, 1555. 

Official Report of London Exhibition. London, 1863. Class 4. 
Section A. Page 5. 

Mortit’s Chemistry of Soap and Candles. Second edition. Lone 
don and Philadelphia, 1856. Page 1s. 

Richardson & Watts’ Technology. Vol dl. Part 5. London, 1S63. 
Page 751. 

Repertory Patent Inventions. Thirdseries. Vol. NXIV. Page 
1OS. London, IS54. 

Mechanies’ Magazine. Vol. LUNE. Page 11. London, So. 

Newton’s Journal Arts and Sctenees. Vol. NLV. London, 1S54. 
Page 345. 

franklin Institute Journal. Third series. Vol NATX. Page 36. 
Philadelphia, LS. 

(). 71. Please state in general terms the result of your examina- 
tion of the standard chemical and technical publications. 

A. None of the technical treatises or chemical works published 


prior to 1S54 contains any mention either of the chemical fact of 


the decomposition of fat by water at a high temperature and press- 
ure or of the manufacturing process founded upon it. After 1854 
both the chemical fact and the manufacturing process are mentioned 
in numerous technical and chemical publications. 

Q). 72. Explain wherein the operation described in defendants’ 
[exhibits 1, 2,3, and 19 resembles and wherein it differs from the 
process described and claimed in complainant’s patent, 

A. The operation described in those exlibits resembles complain- 
ant’s process In that its title refers to a change of fat by water, heat, 
and pressure. It differs from complainant’s process in that the 
change produced in the fat is not a change into free fat acid, but 
Into another substance having properties altogether different from 

those of-free fat acid. It ditfers also in the presence of lime in 
650 unknown quantity and from an unknown source. It differs 
also in that the action is three times mentioned particularly 
as being caused by the steam and only once by the water, and that 
in the title merely. It differs in producing a black, waxy scum in- 


WILLIAM PROCTGR ET AL. VS. RICHARD A. TILGHMAN. 679 


stead of a white, greasy substance. It differs in that its product is 
insoluble in ether instead. of soluble in ether; that it does not melt 
at 212° F. instead of melting at about 110° F., and that, when 
burned, it leaves an ash of carbonate of lime instead of leaving no 
ash. It differs from complainant’s process in not mentioning dis- 
tinctly the production either of fat acid or of glycerine. 

(). 73. What additional facts besides those mentioned in Exhibits 
1, 2,3, and 19 were required to be discovered in order to arrive at 
the invention of the process described and claimed in complainant’s 
patent? 

A. Starting from the information contained in those exhibits the 
following facts, partly additional and partly contradictory thereto, 
were required to be discovered: First, that the change of the fat 
was due to the action of liquid water, and not to the action of steam, 
as stated in the exhibits; second, that the change would take place 
in the absence of lime, which was present in the operation deseribed ; 
third, that, in the absence of lime, and by the action of liquid 
water, and not of steam, a change of the fat would be produced en- 
tirely different from the change described in the exhibits; fourth, 
that the changed fat would be a soft, white, greasy substance instead 
of a hard, black, waxy scum; that it would melt at about 110° F. 
instead of not melting at 212° F.; that when burned it would leave 
no ash instead of leaving an ash of carbonate of lime; that it would 
be soluble in ether instead of being insoluble; fifth, that glycer- 
ine should be produced and recognized and deseribed by name; 
sixth, that free fat acid should be produced and recognized and 
deseribed by name; seventh, that the chemical action of water, if 
thus discovered, could be practically applied to the manufacture of 
free fat acid and glycerine. 

(). 74. State what is the reputation and authority of Dingler’s 
Polytechnic Journal as a standard work on chemistry and its allied 
sciences and arts. 

A. It possesses a good reputation, and is referred to as an au- 
thority. 

(). 75. Does the reference in Dingler to the paper cited in Exhibit 
| show what amount of practical and scientific information was re- 
ceived by the publie in Exhibit 1? 

A. If any distinct discovery or new chemical action had been an- 
nounced in Exhibit 1 it would undoubtedly have been plainly men- 
tioned in that article in Dingler. We tind, on the contrary, nothing 
but a suggestion that, “ duly considered, it may possibly yet lead to 
many useful results.” 

(). 76. Examine Morfit’s Chemistry of Soap and Candles, Phila- 
delphia, 1847, p. 163, now produced. Does it contain any statement 
of the chemical fact that fats can be decomposed into fat acids and 
glycerine by the action of water at a high temperature and pressure ? 
Explain what is there stated. 


(Question 76 objected to by respondent’s counsel for the reason 
that the production of the book, or a transcript therefrom, is the 
proper and best evidence of its contents.) 
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A. It contains no mention of the fact that fats can be decomposed 
into fat acids and glycerine by the action of water at a high tem- 
perature and pressure, nor the slightest reference or allusion to that 
fact. It refers expressly and exclusively to the combination of fat 
with the “alkalies” so as to make soaps, and explains that the pres- 

ence of water is necessary for this “ saponification.” 
3] The whole chapter treats Wholly of the theory of a 
making. Water ata high temperature and pressure is not 
mMontioned or peferped to tn the whole ehapter 
ve. Examine Exhibit @ and state whether it contains an 
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thohh OF Tats tititlo hat 

heated Watel It resembles Comnplarn hts PAPO ess only Lhe Udaetdeoys 
fats tn a close vessel ata high LORE pO Pacer e eet press he. lt litters 
from conmplainant’s process in the use of a quantity of lime suthcrent 
to combine with and saturate all the fat acid and form a neutral 
lime soap. [Tt differs in employing the chemieal action of lime to 
form lime soap instead of the chemical action of water to form: free 


fat acids. 

(). 7S. Examine Defendants’ Exhibit 5 and state whether it con- 
tains any evidence of a pri rr knowledge or use of complainant's 
process, and explain wherein it resembles or differs from complain- 
ants process, 

A. It contains no evidence of prior knowledge or use of complain- 
ant’s process, for it does not even allude to the decomposition of fats 
into fat acids and glveerine by the action of highly-heated water. 
The tormer part of Exhibito refers exclusively to the old Hime-sapon- 
Hication process Tn epen tubes and suggests that therough meechan- 
lead stirring would hasten the saponification, and might probably 
reduce the CPU crt of lime to more nearly the theoretion! propor 
tion requinod to make the noutral Time seap. “The last: part of Ex- 
hibit & refers to the patents of Gav Lassae & Chevront and Milly & 
Motard lor miaking Line supe Ta close Vessel under PPOSSTEDO 

It resembles plhamtil’s prowess only tn the use of a close vessel 
It differs from plaintiil’s process in emploving the chemical action 
of Lime to produce neutral le sep tastead ef empleving the chem: 
ical action of water ata high Lom porantare and pressure to produce 
free tat acids. 

(). 7. Reter to Roret’s Knevelopedia, }?. Lis, now produced, rnd 
give a translation of the sentenee which immediately precedes the 
last portion of Defendants’ Exhibit 5, commencing “Another useful 
observation is presented,” ete. 

A, The translation oft the sentence referred to is, ™ The quantity of 
lime necessary to saponify one hundred kilograms of fat may be 
fixed without hesitation at 14 kilograms.” 

(). SO. Refer to Roret’s Eneyelopedia, p. 114, and quote the orig- 


4 
inal Freneh of the clause near the bottom of page 5, defendants’ 


— 


ety, 
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exhibit, beginning, “It is quite possible,” ete, and give a literal 
translation thereof. 

A. The original French is, “I] n’est pas impossible qu’en reprenant 
aujourd hui cette idée on ne parvienne a operer une diminution 
sensible dans la proportion de chaux caustique employée a la sat- 
uration dan bow donne de matiére grasse.” 

The literal translation is, “ [t is not impossible that by new again 
taking up this idea we might succeed in eflecting a sensible dim- 
ination In the proportion of eaustic lime cmploved for the saturation 
Of A Qiven We wht of fat” 

Q) St. Does the diminution of lime here suggested as possible 
moan a TE PTVUT Wy below the Yar il ~% kilo . before stated tw be 
oO sapomfy TOG Keless of Rat, or does Ht mean 
4 cibthtion ef same of the las of Waste of tarmd sae Kilons hiity 
Edd PAVMOTICR QVOEr AR alan « thetheorvtical Wane vy Kile” 
Te \. The diminution of lime suggested as pronstlale refers 

only to a diminution of the excess or waste In practice of 4 
ni Y" bevond the 2 and rae theoretically hecessary to saturate 
the tat, for all theough the exhibit the saturation of the fat by lime 
is expressly referred to as indispensable. 

() S82. Explain wherein the process described in the last part of 
Exhibit 5 resembles and wherein it differs from the processes used 
by the defendants as deseribed in their original and supplemental 
UuswWwers, 

A. So far as the lime soap portion of defendants’ product is con- 
cerned, their processes resemble that deseribed in the latter part of 
Exhibit 5. So far as the free fat acid portion of defendants’ product 
is concerned, their processes differ from that ino Exhibit 5 in em- 
ploving the chemical action of highly-heated Water to decompose 
neutral fat into free fat acid, 

Q. S35. Examine Defendants’ Exhibit 6, and state whether it con- 
tains any evidence of a prior Knowledge or use of complainant's pro- 
cess, tnd explain wherein it resembles or differs from it, 

A. Exhibit 6 does net contain aun evidence of prior knowledge 
or use of complainants process, is it dloes not allude to the decom- 


position of fats inte fat acids and glycerine by the action of highly- 
heated water. It deseribes the saponitication of fats by alkahes so 


as to make soaps, either in epen vessels or in close vessels, under 


. . ; > * 
3 cSASTNY 1 Va \ Daw Were 


PPPESST PE These Sips are ai rwanis decomposed by acts to set 
tree the fat acids. It does not employ the chemical action of hightly- 
heated water on fats to make fat acids, and therein ditfers from com- 
plainant’s PPPOCUSS, 

Q St Examine Defendants’ Exhibit 7, and state whether it con- 
tains any evidence of a prior Knowledge or use of complainant’s 
Process, 

A. It does not. It refers to a method of rendering tallow by 
steam, or in a Papin’s digester, which is stated to make it uncom- 
monly hard. It does not mention or refer to the production of fat 
acids. 

(2. S5. Examine Defendants’ Exhibit 8, and state whether it con- 
SH—SS3 
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tains any evidence of a prior knowledge or use of complamant’s 
process, 

A. It contains no such evidenee, since it makes no mention of 
the decomposition of fats into fat acid and glyecrine by the action 
of highly-lheated wiler. 


(Q). S6. Refer to the original work, Payen’s Chimie Industrielle, 
Paris, ISol, now produced, ric vIVe a translation of the entire puis- 
sage on page 766, from Which the latter preart of Exhibit 8 is a pur =e 
tial extract, ! 

A. The title is “New Manufacture of Pat Acids by Distillation,” we 


l [listorical. The } markable labors of several SaVahs aad Hdetlitl- 
facturers have given birth to this great new manufacture. After thr 
discoveries of Mr. Chevreul as to the constitution of fats, Mr. Bussy 
ane Lecanu proved, in) IS 40). that these substances could be deeom- 
posed under the influence of heat inte several products, and be 
transformed espectally into fat acids, which pass over by distillation. 


Messrs. Thotias and Laurent applied superheated steam to several : 
manufacturing operations. tn ESdth Mo Dua Brunfaut concerved the 
hlea of obta Hite the tat acids ona hiahuhicturing senile Iyy decom- wa 


posing thie fats by aocurrent of steam of hich Tet perature, Sore 

vears since M. Fremy published the results of accurate researches 

upon sulphurie saponification. Finally, Mas et Tribouillet, putting 

to use all these observations, founded, by the aid of new processes 

and Ingenious apparatus, the remarkable manufacture which we 

are about to deseribe. = 
Q) Sv. Tlave vou read and do you understand Du Brunfaut’s 

patent of ISt) for the process above referred to? 


(QQuestion objected to by counsel for defendants, inasmuch » 
630 as Du Bruntaut’s patent is not among the references made by . 
the respondents, and for the further reason that the question 
assumes without proof that Da Bruntaut’s patented process is that > 
referred to mn Respondents’ exhibit No. 8.) 
A. T have read and T understand the French patent to M. Du 
Bruntaut, No. 12066, eranted 25th of August, IS 41. 
(). SS. State wherein the description in Du Brunfaut’s patent re- 
sembles, and wherein it differs from, complainant’s patented precess. 


(Question objected to by counsel for respondents, inasmuch as Du > 
Brauntaut’s patent is not referred to by the defendants in their 
answer and is not in evidence.) 


A. It resembles it in producing a fat acid at ahigh heat. It dif- & 
fers from it oan being a distillation of fat acid, in employing the 
heated vapor of water and producing no glycerine. 
(Q). 59. Tlave you ever tricd the experiment of obtaining fat acid 
according to Du Bruntfaut’s process, by decomposing the fats by a 
current of steam of high temperature; if so, what were the results 
produced z 


(Question obj eted to for the same reason as stated in the objection 
to the preceding question.) 
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[ distilled a half pound of lard for a half hour, driving an 
abundance of superheated steam through it. The odor of acroleine 
filled the whole room, causing pain to the eyes and flow of tears 
l obt tined there ‘by eleven per cent. of the whole fat distilled over, 
which was entirely soluble in heated alcohol, whieh solution, when 
cooled, gave a small precipitate of unaltered fat, proving it to be fat 
acid. 

C). SM). Hlow long would it take to decompose il charge of neutral 
fat by Du Bruntaut’s process as compared with the time required at 
the same heat with liquid water as described by Tilghman? 

(( jected to for same reason as to preceding question.) 


A. LT obtained, by Du Brunfaut’s method, eleven per cent. of fat 
acid in halfan hour, at which rate it would have required four and 
a half hours to distill the whole. [nan experiment with Tilghman’s 
process at about the same temperature, determined by melting lead, 
the whole fat was changed into fat acid and glycerine in tive min- 
utes, and in the coil apparatus nearly two gallons of fat were 
changed into fat acid and glycerine in less than an hour at the tem- 
perature of melting lead. 

QoS. From your knowledge of the properties of glycerine, can 
vou state whether the “blackish syTupy, or vise id residue” which re- 
mains in Da Brunfaut’s still is “nothing but glycerine,” or “an 
altered product of this substance,” as stated by Du Brunfaut. 


i Mrjected to for same reason.) 


A. It is impossible that it should be glycerine, because glycerine 
distils over at_a comparatively low temperature. Wilson’s patent 
states the medium point of the distillation of glycerine to be 570° 
I) as ascertained in his process for refining glycerine, and Ber- 
thelot states that he cannot evaporate an aqueous solution of glyce- 
rine in a water bath without losing one-sixth of the weight of gly- 
corine, the heat in this case being 212° F., or below. Du Brunfaut 
states that when he obtained this black, viscid residue the tempera- 
ture was 626° Fahrenheit. 

(). 92. State whether the description of Du Brunfaut’s process, in 
Exhibit 8, contains any evidence of a prior knowledge or use of 
complainant’s process, and explain wherein it resembles or differs 
from complainant's process, 

A. It contains no such evidence, since it makes no mention 

634 of the manufacture of fat acid by the action of highly- 

heated water. Du Brunfaut decomposes fats by a current of 

steam ata high temperature; plaintiff decomposes fats by a highly- 

heated water. Du Brunfaut decomposes fats at ordinary pressure ; 

the plaintiff decomposes fats at a high pressure. Du Brunfaut em- 

plovs an open vessel; plaintiff emplovs a closed vessel. Du Brun- 

faut employs steam or the vapor of water; plaintiff employs liquid 
Water. 

(). 93. What is the reputation and authority of Payen’s Chemie 
Industricie among chenists and manufacturers ? 
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A. It has a high reputation, and is considered an excellent au- 
thority. 

Q). 4. State whether Or hot the above sketch of thie history of the 
manufacture of fat acid in Paven Is at proot that the process of de- 
composing fat into fat acid) and elycerine by the action of water at 
a high temperature and pressure was not generally known to chem- 
ists and manufacturers in LSOl, 


(Question objected to for form, and for the further reason that the 
function of a witness is net to testify to that which is matter of pure 
urgument.) 


A. From his acknewledged thoroughness in the work quoted it ts 
a proof that this last process was unknown in Lol, or it would have 
been mentioned in a historical sketch of the successive Inventions 
in the manufacture of fat acids. 

(). 95. State whether the manufacture of fat acids was originally 
Invented by French chemists, and whether the subsequent improve- 
ments upto that date were principally made by them. 


(Objected to as being leading, and as calling for the mere opinion 
of the witness as to facts not connected with this case, and which 
facts can be proven, if competent, by the production of printed 
works relating to the subject-matter of the question.) 


A. It was invented by Chevreul & Guy-Lussae, and the improve- 
ments, up to TSol, were chietly made by French chemists. 

(). 96. Examine the first part of Defendants’ Exhibit 8, and com- 
plete the untinshed sentence by translating from the original book, 
puipe Vil. 

A. The entire sentence is: “At this temperature and under the 
Influence of a current of sfeam the transformation (into fat acids 
and glycerine) of the last portions of the neutral fat is finished, and 
the fat acids are carried off in vapor by the current, and pass with 
the steam by the tube L into the middle vessel M, and from this by 
the tube N into the double worm O ©.” 

QJ. 07. State whether the first part of Exhibit 8 contains any evi- 
dence of a prior Knowledge or use of complainant’s process. De- 
scribe the process here referred to, and explain wherein it resembles 
or differs from complainant’s process. 

A. The exhibit contains no proof of prior knowledge or use of 
complainant's process. In the process deseribed in the exhibit the 
fat is mixed with from eight to sixteen per cent. of strong sulphuric 
acid and heated to 250° EF. for twelve to eighteen hours. The sul- 
phuric acid decomposes the fat by taking away its glycerine and 
sets the fat acid free. The mixture is then washed with boiling 
water, Which takes away the glyeerine and sulphuric acid, leaving 
the fat acid of avery dark color. This fat acid isthen heated ina still, 
and superheated steam: passed through it, which carries off the fat 
acid in a state of vapor. This vapor is condensed, and the fat acid 
Is obtatmed white and pure. 

This process diflers entirely from ‘Tilghman’s. In Payen’s pro- 
cess the glycerine is separated from the fat by sulphuric acid ; in 
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Tilghman’s by highly-heated water. In Payen’s the fat acids 
635 are distilled; in Tilghman’s they are not distilled. In Payen’s 

open vessels and no pressure are used; in Tilghman’s closed 
vessels and high pressure are essential. In Payen’s no liquid water 
is or could possibly be mixed with the highly-heated fat; in Tilgh- 
man’s mixture of liquid water with highly-heated fat is essential. 

Q. 98. Have you read, and do you understand, Defendants’ Ex- 
hibit 9, and have you examined the original publication in the Philo- 
sophical ‘Transactions? 

A. I have read and I understand it, and I examined the original 
paper In the Philosophical Transactions. 

(). 99. Does Exhibit contain any evidence of a prior knowledge 
or use of complainant’s process ? 

A. It does not. 

(2. 100. Does it contain any announcement of the chemneal fact 
that fat can be decomposed into fat acids and glycerine by the action 
of water at a high temperature and pressure? 

A. It does not. 

(). 101. Explain what fact is announced in that paper. 

A. It is stated that a stratum of castor oil was placed on the sur- 
fuce of the water in the eistern of a water barometer, and that after 
the lapse of nearly two years some drops of a liquid resembling 
vlycerine were formed on the surface of a mucilaginous substance 
which had formed on the Lop of the oil. 

(). 102. Is it anywhere stated in that paper that the oil was ever 
exposed, in contact with the water, to a high temperature and press- 
ure? 

A. It is not. 

(). 103. Has that paper any real connection with or relation to the 
process claimed in Tilghman’s patent, or the chemical fact on which 
it is based? : 

A. It has not the slightest. 

(). 104. State whether you have examined Daniell’s introduction 
to Chemical Philosophy, London, 1845, pages 616,617; whether it is 
by the same author as Exhibit 9; whether it contains descriptions 
of the known methods of decomposing fat acids, making fat acids, 
and whether it contains any mention of the process of decomposing 
fats into fat acids and glycerine by the action of water, cither at 
common temperature or at a high temperature and pressure. 


(Objected to for the reason that the publication referred to in the 
question is not referred to in defendants’ answer, and that the pro- 
duction of the book is the proper evidence of what it contains or does 
not contain, and that the question calls for negative testimony.) 


A. Lhave examined J. Frederick Daniell’s Introduction to the 
Study of Chemical Philosophy, London, 1545. It is by the sameauthor 
as quoted in Exhibit % The only notices contained in that work of 
methods of decomposing fats are on pages 616 and 617. On page 
G16 it mentions that glycerine may be separated from oil or fat: by 
boiling the latter with a solution of caustic alkali or oxyde of lead, 
whereby soaps or plasters are formed and the glycerine separated. 
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On pRArOS Olt nid O17 the stearic, mara Cc, nnd oli T nelds are stated 
to be obtained Ly saponliving stearine, mmatgarine, an lL oletne with 
caustic potash, tied Chien der Oth prosihy tha stearate, bnargarate, anid 
oleate of protiissa Ly migrate acer No other bis thrornl uit obluining 
fat acids Is thetillen 
process lor decotiposihag 
rhhaha Lomi poratire orata bial 

Q). 105. Examine Defendana’s Exhibit TO, and state whether 
O36 vou have read and understand the Kughish patent to Radley 

& Mever, May 2oth, Pso0, No. 150s] 

A. LT have read it and TP understand at 

(Q). L0G. Does that patent contain any evidence of a prior Knowl, 
vile or se of complaruits Process 7 

A. It contains no such evidence, sinee it does not mention the 
decomposition ot fats hile frat aelds or elyeerine by the netion of 
highIv-heated water 

(). LO; Ix prpadene prbere Ka st ction >. of thre printed COPY now pre 
duced of Radlev A \l vi rs prritenl itl 7 eX phar thre process Chien in) 
described and state Wherein it resembles or ditters from: complain- 
VNES Pracess, 

A. The process deseribed ts for treating bones or animal offal with 
from twoanda half to fifteen por centoof lime or with soda or potash 
ina close digester at a temperature of BIZ ta You’ FF. or upwards, 
nnd =tites tliat thie ar i up rritne dl ty\ the avetlion of stent or 
other heat.” “Phe soaps thus produced are to be used for making 
candles OP Ts COTM Waiasiille seni 

As bones eontarn buat ain percent of fat (Pavers Chenin Liadus- 
trivlle, Paris, PSO, pawe O99) the propertion of Time stated would 


|) *s* oat “ — _ a : f 
Mei S WOR COLLIS Te Terdblol © Le 
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mo oaetlohn of Water, clliner at com- 


5 
chiperature athe Ppresstire 


— 


. an we «64 } " ‘ . ] : ] ; ef . 
Love Troms Se TO Tho peor cont | ‘de® Wards Lat Uda Fad ) Liat boties 1) 


rom two to TWwelVe tihbes as Meh as Ts COTE OTLEY Used to Spear 


. + . + . » > 
fits Phas pet Fe , Le | a a, ee ‘ ~ NEE is\ tthe WiLeeee. | saat le ?} 1) | 
6 
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Line on fats, and thon ners Trathh Tite PARROT Ss WOTCR PPO dudees 
| 
. t , , , . , ’ , ; " 
tree fat nerds bv the chemical action of bighiveleated: wate 

ear , " " " ‘ " " ad . ‘ . " , ; 

Phe botmes ar desc ririwead TO TraVe bool PreViowsive chetacheadd Trhoa 
‘ 


the chondrine, volatine thd otter anim il repcatler de} rived there 
from by digestion for a few iP Water at the temperature of 
212° to 2o08 BL, according to the degree of puritication required, the 
vreatest degree of purity re sulting from: the highest Tern yn rature.” 
The gelatine and bone earth thus obtained are to be mixed with 
Washing soap. 

This process has no connection whatever with plaintiff's process 
of decomposing tats by the action of highly breast 7 Water, 

(). LOS. Examine pages Pt, bo, 16, 17.and TS of Radley & Mever’s 
patent, chapter third, sections Ttoo. Explain the process therein 
desertbed ana stiute Whieth T | Coltillis Uni evidenee of i prior 
knowledge or use of complainant's process, and explain wherein it 
resemble sor litte rs thre reirom 

A. The PPPOCESS desertbed is to make lime sean Ly putting Inte a 
close digester tallow with fourteen per cent. lime, or oil with s 
per cont lime, Which Time ts slacked with about twice its weig 


boiling water, then adding ten to twenty per cent. of clean sand and 


4 
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agitating from two to five hours, during which time the heat is to 
be raised to from 220° to 250° FL and when the saponification is 
known to be completed from samples taken the digester is cooled, 
The lime soap thus produced is to be washed with water to extract 
the glveerine, then fine/ly ground and sifted and then boiled two or 
three times for half an hour to six hours with weak solutions of 
caustic soda to coniple tely remove the vlveerine, The puritied and 
tinely-powdercd lime soap is then again boiled two or three times 
more for two and ai half to ten hours with stronger solutions of 
caustic soda, whic. are stated tock CORT DOse the oleate of lime and 
miatke oleate of soda or common washing soap, Which Is separated 
by filtration from the stearate of lime. This stearate ef lime is next 
de vomposed by strong acids which set free the stearie acid, or it may 
again be boiled with still stronger solutions of soda to make common 
hard washing soap. 
HOT The whole of this process refers exclasively to the making 
of lime or soda SOUPS In a close digester nner pressure, In 
fact, the product Is designated us soap forty-five times In this de- 
scription. Not a hangs is unvwhere said about free fat acid being 
produced in the close vessel, nor about the fat being decomposed by 
the action of lighty-heated water. 


Examination adjourned to to-morrow (Wednesday) morning at 
O50 ocloek 
Wrpnespay, Feb. 17th —th alm 
Present: BOC. Tilghman, Esq. for complainant; Charles B. Col- 
her, Esq., tor defendants 


kx pratt ionr oft J \Vbs 3 Bowrn &n sumed 


() 100) Tlave vou performed the operation above described of 

ting orf with seven por cont lime ina close vessel Y If so, ‘de- 
serbe vour operation and its results; state when and where it was 
Pepe rr and vp Whiase } resenec 

A. LT made an Oper ition in exact comformity to the directions in 
Radley & Mever's patent on the 25th of Mareh, 1S68, at the com- 
platnants laboratory Ith Phatdevede pola tea in the presence of ]r. Robert 
Ik. Rogers, the complainant, and his brother, Gen. B.C. Tilghman, 


anda workman. About seven pounds lard oil, with seven per cent. 


lime slacked with twice its weight of water, were put into a close 
vessel or digester provided with a rotary paddle or agitator and a 


thermometer. We then added twenty per cont. clean sand, and kept 
the materials constartly agitated by the paddle, and raised the heat 
to 252° Py and kept it at that point during three and three-quarters 
hours; we then ratsed the heat to 200° FL, and kept it at that point 
during one hour and twenty-three minutes, making five hours and 
eight minutes heat in all. The first samy es drawn were alkaline, 
showing ree lime: thre V became OTs Tht ally less decidedly alk: aline 
and at last neutral. After the wh se of five hours and eight minutes 
the materials were drawn out and were found to be a mixture of 
neutral lime seap and neutral oil. No free fat acid was contained 
in 


it. 
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(J. 110. Is it anywhere stated or implied in Radley & Meyer's 
patent that by the process there described of treating oil with seven 
per cent. of lime ina close digester and free fat acid or “acid lime 
soup) is formed ? 

A. it Is not anywhere so stated or lnpliod ; on the contrary, the 
only product mentioned im that Process is called lime soap, rock 
SOUP, glycero-pinguate of lime, 

Q. 111. Can you state from your own knowledge derived from 
experiment whether by performing the operation there deseribed 
with ol and seven per cent. of Tinie any free fat acid oOrany so-called 
acid lime Soap Is produced 2 And state what is produced, 

A. IT can state from my Own eX perm it that no free fat acid or 
so-cetled “seid lime soap Is produced : the product Is a mixture of 
neutral lime soap and meatral orl. 

(). 112. Wohrat eflect would the repeated hoilines with solutions of 
caustic soda, as directed in the patent, have upon that product ? 

A. It would convert any neutral fat in it into soda soap. 

(). 115. Suppose that by accident any free fat acid did exist in that 
product, Whitt ellect would these hotlines with ~olutions of cnustic 
soda have upon that fat acid? 

(QQuestion objected to as assuming that the existence of free fat 
acid in said product would be by accident.) 


A. The soda would combine with it and form a soda soap. 
O55 (). 114. Taking all the stages of that process as described 
In the patent to have been carricd out, is it in a chemical 
SCTISC possible that the product should contain any free fiat acid ? 
A. It is chemically impossible. 
QJ. 115. explain wherein defendants’ processes, as deseribed in 
their original and supplementary answers, resemble and wherein 
they differ from the Radley & Mever's prrtent, 


A. So fur iis the production of the neutral lime SOM) portions of 


the defendants’ product is coneerned, their processes resemble Brad- 
ley & Mever’s process. So far as the production of the free fat acid 
portion of their product Is concerned, their processes are different 
from Radley & Meyer's process. Radley & Meyer use tallow with 
fourteen per cent. lime, or oil with seven per cent. lime. Defendants 
use tallow or solid fat with from four to seven per cent. lime, and do 
not use oll at all. Defendants use more water, more heat, more 
pressure, and more time than Radley & Meyer, and obtain a differ- 
ent product, Radley WV Meyer stop the heat as soon as saponttica- 
tion Is completed ; defendants do not stop the heat as soon as sapon- 
ication Is completed, Lut, on the CORTPUAPY, continue it so as to de- 
compose the remaining and unsaponitied neutral fat into fat acids 
ly the action of highlv-heated Water, Radley AY Mever boil their 
product four to six times with caustic soda. Defendants do not boil 
their product with eausticsoda. Radley & Mever produce lime soap or 
rock soap and no tree fat acid. Defendants produce in part lime soap 
and in part free fat acid. Radley & Mever do not employ the chem- 


ical action of highly-heated water to decompose fat into free fat acid . 


and glycerine, Defendants do employ the chemieal action of highly- 
heated water to decompose fat into free fat acid and glycerine. 


ii ee 
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(). 116. What chemical action or effect has the sand used in Rad- 
ley & Meyer's process ? 

A. No effect; none whatever. 

(). 117. What chemieal action or effect has the sand used in de- 
fendants’ process 7 

A. None whatever. 

(). 11S. State how long the speeilication of Radley X Meyer's patent 
is and how many claims are made in it. Does this patent show 
much chemical or practical knowledge in its authors ? 


(Question objected to for incompetency.) 


A. Radley & Meyer's patent covers thirty-eight printed quarto 
pages. It has twenty-six claims. It shows very little baculehin, 
either chemical or practical, in its authors. 

Q) 11 Examine Defendants’ Exhibit Ll and state whether it con- 
tains any evidence of a prior knowledge or use of complainant’s pro- 
CCss, 

A. It contains no such evidence. 

(). 120. Tlave vou examined the original article in’ the Comptes 
Rendus from which this exhibit is an extract? If so, state what 
are the volatile fatty acids referred to and what are the combina- 
tions with glycerine referred to ? 

A. | have examined the original in’ the Comptes Rendus. The 
volatile fatty acids referred to are valeric, butyric, and acetic acids. 
The combinations with glycerine referred to are— 

1. Valerines, monovalerine, divalerine. 

. Butyrines, monobutyrine, dibutyrine, butyridine. 
. Acetine. 
(). 121. Are these substances the same as what are commonly 
659 called in ordinary language oils and fats? Are the acids re- 
ferred to the same as what are called the oily and fatty.acids 
and are used in the eandle and soap manufacture? What is the 
common name of acetie acid? 

A. These substances are not the same as ordinary oils and fats, 
but are interesting chemical curiosities. The acids are not the same 
as those used in the soap and candle manufaeture. The common 
name of acetic acid is vinegar. 

(). 122. In the whole course of your chemical experience did you 
ever see one pound of any of the substanees referred to, except acetic 
acid ? 

A. | have not. 

(). 125. Examine Exhibit 12 and state whether it contains any 
evidence of a prior knowledge or use of complainant’s process, 

A. None whatever, as it does not mention the decomposition of 
fats into fat acid and glycerine by the action of highly-heated water. 

(). 124. explain wherein Scharling’s process, as deseribed in Ex- 
hibit 12, resembles or ditfers from complainant’s process, 

A. In Scharling’s process oils or fats are heated in an open vessel 
or still and superheated steam passed through them. The fat acids 
are thus distilled over and condensed in a cold receiver. Schar- 
ling’s process is essentially the same as Du Brunfaut’s in Defendants’ 
ST—SS3 
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Exhibit 8. [tis merely carried on at a lower temperature and less 
rapidly, so that for tallow it is stated to be too slow for practical use, 
Scharling’s process resembles complainant’s only in one point, that 


they both produce fat acids. sScharling distils the fat acids; plaintitl 


dloes not distill them, Scharlings process requires Open vessels ; 
plamtitl’s process Pr quires close vessels, Scharling’s process Is prer- 
formed without pressure; plaintiff's process requires pressure. Tn 
Scharling’s process no liquid water is or ean possibly be mixed with 
the heated fat: in plaintul’s process liquid water must necessarily 
be mixed with the heated fat. In plaimtil’s process the elveer- 
Ine Is found dissolved in the water. In Scharling’s process no men- 
tion Is made of the glycerine. 

(). 125. Examine Defendants’ Exhibit 15, and state whether 1 
contains any evidence of a prior knowledge or use of complainant's 
process, 

A. It contains no such evidence, as it does not mention the de- 
composition of fatty bodies into fat acids and elycerine by the action 
of highly-heated Water, 

(). 126. State whether you have compared Defendants’ Exhibit 15 
with the official French publication there cited, and whether it ts a 
perfectly correct: translation. Give the original Freneh of any part 
you think incorrectly translated and add a correct) translation 
thereof, 

A. Defendants’ Exhibit 131s mainly a correct translation, except 
that in the fourth line the word injure should) be alter, the Freneh 
word beige “alterer.” The sentence should read, “The cliet object 
of this invention is to effect the separation of these two substances 
by a simple process which tends neither to alter them nor to increase 
their price ;” also, in the seventh line, the plirase “T take ordinary 
fat or branches” should be “Tf take ordinary tallow or tallow in 
branches,” the French word being “suf” Again, in the tenth line, 
the word “ fat” should be tallow, the original being “suif” 

Q). 127. Examine the paper now produced and marked by the 
commissioner Complainant's Exhibit “ Booth 1,” and state whether 
you have compared it with pages 22 and 25;tome 25, Brevets d'In- 
ventions, Paris, 1852, and whether it is a correct copy thereof. 

A. T have examined it and compared it with the original and 

found it a correct COPY. 
O40 QJ. 125. Explain wherein the process described in Exhibit 
15 resembles or differs from complainant's process, 

A. In Exhibit 15 tallow or raw suet is held in “ebullition” in a 
digester with water for a certain time until the tallow, when cooled, 
presents a granular appearance. It is then pressed to separate the 
liquid from the solid. It is not stated that any heat above 212° F. 
or any pressure was employed; both the material employed and the 
product are stated to be “tallow,” and the process is expressly stated 
not to “alter” the fatty bodies. It is not stated that any fat acids or 
glycerine were produced. The process has no point of resemblance 
to plaintiff's process. 

Q). 120. Examine Defendants’ Exhibit No. 14, and state whether it 
contains any evidence of a prior knowledge or use of complainant’s 
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process. Explain wherein it resembles or differs from complainant’s 
process, 

A. Exhibit 14 contains no evidence of a prior knowledge or use 
of plaintifl’s process, as it does not mention the decomposition of 
tallow into fat acid and glycerine by the action of highly-heated 
water. Appert’s process in Exhibit 14 is for melting raw suet with 
water In a close Vessel at a temperature of 250° to 266° F., or about 
ten to twenty-two pounds pressure, for one hour, and the resulting 
product is expressly stated to be tallow, and to be dry and sonorous 
and very white. It is not stated that any free fat acid or glycerine 
Is produced. 

(). 130. Examine Defendants’ Exhibit 15, Manicler’s patent No. 


od40, and state whether it contains any evidence of a prior knowl- 
edge or use of complainant’s process. Explain wherein it resembles 


or differs from complainant’s process. Quote from the printed patent 
the last three sentences of the specification. 

A. Exhibit 15 contains no evidence of prior knowledge or use of 
plaintil’s process. The last three sentences of the specification are: 
“Tustead of preparing fatty substances from tallow by digesting it 
with water, as hereinbefore described, the same results may be ob- 
tained by melting tallow in an ordinary boiler and adding oil of 
turpentine thereto in the proportion of one part by weight of oil of 
turpentine to about seven parts by weight of tallow, the subsequent 
treatment of the tallow after being so melted with oil of turpentine 
being the same as if it had been digested by water in the manner 
hereinbefore described. The oil of turpentine may be recovered from 
the liquid, oily matter which is squeezed out during the operation 
of pressing by distilling the said liquid oily matter with a gentle 
heat. The oily and liquid matter which is separated from my new 
preparations of fatty substances may be used to burn in lamps for 
coulmon purposes, or for making of soap and for oiling machinery, 
or for other: purposes for which animal oil is or may be used.” 
Manicler’s patent describes a process for heating tallow or raw fat 
with water In a close digester for six hours to about 250° F., or fif- 
teen pounds pressure, then cooling the fat and pressing it between 
cloths, so as to separate the liquid oil from the solid fat. The solid 
parts are to be used for mnaking candles, and the liquid fats “ may 
be used to burn tn lamps for common purposes, or for making soap 
and for oiling machinery.” It states that “the same results may be 
obtained by “aelting tallow in an ordinary boiler and adding oil of 
turpentine thereto,” as by “digesting it by water.” All these state- 
ments prove that the thing produced in Manicler’s process was neu- 
tral oil, and not fat acid. Fat acid cannot be used to burn in lamps 

or for oiling machinery. Fat acid cannot be produced by 
Gils mixing turpentine with neutral fat. Manicler’s process dif- 

fers from plaintiff’s in the essential point that it makes neu- 
tral fat and plaintiff's makes fat acid. 

(). 131. Examine Defendants’ Exhibit 16, and state whether it 
contains any evidence of a prior knowledge or use of complainant's 
process. 

A. It contains no such evidence. 
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(). 132. State whether you have read and understand the English . 
patent to James Collier and N. H. Manicler, No. 6121, now produced 
and marked by comunissioner Complainant's exhibit, Booth, 2. 
State whether the description of Collier and Manicler’s process in 
Defendants’ Exhibit 16 isa literal extract from said patent. Explain 
the process described in Exhibit 16 and in that patent, and state 


wherein it resembles or ditlers from complainant’s process. 

(Qhuestion objected to for the reason that Collier and Manicler’s bid 
patent is not referred to in defendants’ answer, and the reference 
contained in Exhibit No. 16 does not purport to be a copy of, or ex- & 


tract from, said patent.) 


A. T have read and understand that patent. The deseription mn 
Exhibit 16 is a literal extract from: said) patent. “Phev both state 
that the invention consists Tn obtaining from palin ora perfectly 
hui oil, especially suitable for burning in lunaps.” and a hard fat, 
excellent for candles. “Phe palm oil ts put tuto a digester with one- 
sixth of water and heated until the pressure is two or three atmos: 
pheres for about two hours. [tis then cooled and pressed wes va e 
rate the liquid from the solid parts. [fais not stated that any gly- 
cerine or fat acid is produced. From the statement that the oil pro- 
duced was “especially suitable for burning in lanips,” it: is evident 
that it was neutral oil, and not vily acid, because oily acids are In- 
capable of burning In lataps. The process differs from plaintiff's in 
the essential feature that it produces neutral fat, and not fat acid. 

Q. 155. State whether the quotation In your answer of the words, 
“especlally suitable for burning in lamps,” is made from Defendants’ 
exhibit 16, or trom Collier ani Manieler’s patent, Upon No. O21. 

A. It is from Collier and Manicler’s patent alone. 

Q. 154. Examine Defendants’ Exhibit No. 17, Walther’s patent 
No, So72, and state whether it contains any evidence of a prior 
knowledge or use of complainant’s process. Explain the process 
deseribed in| Walther’s patent, and state wherein it resembles or 
differs from: complainant's process. 

A. Tt contains no such evidence. ‘The process is for passing eur- 
rents of high-pressure steam through oils and fats contained ina 
close vessel provided with a safetvevalve loaded te from two to five 
attmasphores, so that the oil is heated and subjected to the steam 
during five or six hours. The etfoot deseribed is that the velatile 
bad-smelling tmpurities are carried away with the escaping steana, 
and the oils are more pure and will be more suitable for soap-mak- 
lng or for burning tn lamps. Phe escaping steam is to be condensed, 
and ah rhe tire onl is fore tloating On thie surtace of the condensed 
water, When oils which have been previously treated by sulphuric 
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acid are purified, one-tenth of water saturated with lime is put inte | 
the digester with the oil. Saturated lime water contains one seven- ) 
hundred-and-thirtieth of lime; consequently, the whole amount of | 
lime present would be equal to .,',, of the weight of the oil. When ; 

fat or tallow is to be puritied no lime water is used. | 
G42 No mention is made that any fat acid or glycerine was pro- 

duced by this process. The statement, both in the title of the 
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patent and in the description, that the oil was made more suitable 
for burning in lamps shows clearly that the oil remained neutral oil, 
and was not converted into oily acids, as oily acids are entirely unfit 
for burning in lamps. 

The etticient agent in Walther’s process is a current of high-press- 
ure steam passing through the heated fat. The efficient agent in 
plaintiff's process is liquid water mixed with the heated fat. The 
action taking place in Walther’s process is the carrying off or distill- 
ing with the steam of volatile bad-smelling oils. The action taking 
place 1M plaintill’s process is the decomposition of the fat into fat 
acid and glycerine by the highly-heated water, and nothing is dis- 
tilled from the fat. Walther does not decompose the neutral fat— 
does not make any fat acid or glvcerine—and leaves the fat in a neu 
tral state. Plaintit!’s process decomposes the neutral fat and makes 
fat acid and glycerine, The two processes resemble each other only 
in the fact that both treat fats in close vessels at a high temperature 
and pressure. “They diifer entirely in the method of operating, in 
the chemical principle involved, and in the results produced, 

Q) 155. Does any one of Defendants’ Exhibits Nos. 1 to 19 contain 
au description of a process substantially resembling complainant's 
process in principle and operation ? Does any of said exhibits con- 
tain the announcement of the chemical fact upon which complain- 
ant’s process is based ” 

A. Not one of the defendants’ exhibits, from 1 to 19, deseribes a 
process substantially resembling the plaintiffs in principle or opera- 
tion. Not one of said exhibits announces the cardinal fact of plain- 
tiffs process, that fats are decomposed into fat acids and glycerine 
by the action of water at a high temperature and pressure. 

(). 136. Please make in parallel columns a condensed statement of 
the essential points of difference between complainant’s process And 
the processes described in Defendants’ Exhibits Nos, 1 to 19. 

A. The following is the condensed statement: 


Processes IN Der'ts’ Exuinipts PLAINTIFE Ss PRoomss 
iNriins’ Newm ( Rrk. 1, 2, 3, 19), 
Dhoos mot state that fat acid or glyeerin States that fat acids and glyeerine ar 
was produced praluond 
1 thing praduced was inseluble in The thing praluced is selulde in ether; 
ther: did mot melt at 2I2’ F., and when melts at 220° Pahro: when burned leaves 
huortecd lefl an ash of carbomate of Then ree ash 
The thing produced was not fat acid The thing produced is fat acid 
Reret (BeA's 4 and 5), Gay Lessee 3 
Cherrenl (Evhk. 6), Radley & Meyer (Boh 
i), 


Make neutral lime soap either In open Praluces no Sry b 


or ¢ losed vesse]s. 
Do not make free fat acid. Makes free fat acid. 


Lime is the chemical agent which de- Hichiv-heated water is the chemical 
composes the fut. agent which decomposes the fut. 
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Papin (Exh, 2), Manicter (Beh. V5), 
Appert (Eavh. 14), Manieler (Bel 
Colles vy Mow cler { Bark lt 


Tallow is re nedered| or Uhie Ite d 1th a* atest Tallow is dlecotup marl trite fut ned andl 
vessels—remains neutral tallow—is net glycerine 


decomposed inte fut weids ane elycerine 


G43 Pay Te | | I.) 

Fat is decomposed by sulphuric acid, and Fat is decomposed by liquid water. Fut 
the fat acid afterwards distilled neid is mot distilled. 

Open vessel used—no pressure used. Close vessels and high pressure neces- 

sur. 

No liquid water mixed with the heated Liquid water mixed with the heated fat 
fut. HeCESSAPY, 

No vlycerine obtained. Giiveerine obtained, dissolved ri the 


Water. 


Du Brunfaut's ( Prk. 8), Me hetrling 
(Beh, 12). 


Fat is heated and fat acid produced by hat acid is mot distilled. 
distillation with steam. 
Open vessel used——ne pressure used Close vessels and high pressure neces- 
Sur, 
No liquid: water present Liquid: Water necessary 
Glveerine is not obtained Giveertne obtained, dissolved in) water 


Daniell i | aes ‘)) 


Castor oil ke prt [Wwe Venus in cpr ar ber Bat 7c COPEL Be ose dl by wraterine lose ve ssels 
cule ranetd No close Vesse l; me hivh ut high Leni perature nna pressure 
tetiperature or presstire, 

No produ tioneol fat acid described Proaduees fat acid and wlye erie. 


Compt x Rh. nihus | hes hi. // 5 


Substances used are not comimnereial oils Commercial tuts are used 
or tats. / 
Volatile fat acids produced are not the Commercial fat acids are produced fit: tor 


commercial fat acids tit for candles or skp) enndles and sonup 


lhultheyr { | 1 ). 


Distils off volatile Impurities from onl, Does mot distil unveihing from the fats. 

Makes neutral oils suitable for burning 1) composes neutral oils, and makes oily 
intamps. Makes ne free fatacid of glveer- fat acids, incapable of burning in lamps, 
ine and elveerine. 


Q). 137. State how many apparatuses for working complainant's pro- 
cess are set forth in complainant's patent, and whether or not the 
apparatus and mode of operation are in your opinion practicable, 
and whether or not they are sutliciently described to enable a per- 
son skilled in the arts to work the same. 

A. There are two varieties or kinds of apparatus indicated. They 
are practicable and suilicicntly well deseribed to be worked by one 
reading the pritent, 

Q). 158. What do you regard as the distinguishing feature of Mr. 
Tilghman’s process as patented, and on what do you base your 
opinion as to the practicability and sutticiency of the descriptions 
contained in his patent? 

A. The distinguishing feature is the decomposition of fats into fat 
acids and glycerine by water at a high temperature and pressure. 
As to the practicability and sutticiency, my knowledge is derived 
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from direct experiments with both forms of apparatus indicated in 
the patent. 

(). 139. Please state what experiments you have tried, when and 
in whose presence, and with what results. Describe the apparatus, 
what means you adopted for fixing the temperature, and state with 
whom you deposited samples of this product. 

A. 1 tried the first apparatus named in the patent in presence of 
Dr. F. Genth and Gen’l B. C. Tilghman, the details of which have 
already been described in my answers to questions 36 and following. 

I tried the the second apparatus indicated in the patent with said 
apparatus quite similar to the drawing accompanying the specifica- 
tion to Mr. Tilghman’s patent, except that the coil was circular, rising 

in a continuous spiral coil from below upwards, so that the 
G14 exit pipe came from the upper part instead of the lower, as 

indicated in said drawing. There was a force-pump drawing 
an emulsion of melted fat and water from a vessel in which it was 
heated and agitated, and forcing it into the coiled tube, which was 
heated by a fire to about the melting point of lead. The exit pipe 
outside the heating apparatus formed another shorter coil, which 
was cooled by water to below 212° F., and terminated in a final exit 
pipe which was controlled by a weighted valve. The pipe of the 
whole coil had a full inch exterior and a full half ineh interior 
diameter. The temperature was determined by three tubes closed 
at their lower ends abutting against the outside of the heated coil, 
and containing, respectively, bismuth, lead, and saltpetre. The tem- 
perature was shown during the working by the saltpetre being never 
melted, the bismuth melted all the time, and the lead melted nearly 
the whole time, except during a few minutes of solidification. The 
weight on the exit valve was arranged to counterbalance the press- 
ure in the coil, so that material would only flow out when the forée- 
pump was worked. We measured nearly two gallons of pressed 
lard and one gallon of water, which passed through the apparatus 
in less than an hour. I produced a specimen of the pressed lard 
used, deposited it with the commissioner, as Exhibit V 1, in the suit 
of Richard A. Tilghman vs. Roland G. Mitchell, in equity, in the 
cireuit court of the United States for the southern district of New 
York. I also produced il specimen of the product passed through 
the apparatus, which I deposited with the commissioner in the same 
suit, marked V 2. 

The fatty product from the apparatus ran out of the consistence 
of soft butter nearly the whole time. When it ran thinner a sample 
was taken, produced, and deposited, as Exhibit V 3, with same com- 
nrissioner Insame suit. It soliditied on cooling. Theaqueous liquid 
which separated on rendering a basin full of the produet—that is, by 
keeping it melted for a short time—was evaporated and yielded gly- 
cerine, Which was deposited as Exhibit V 4 in same suit. 

The fatty matter which came through the apparatus was tested by 
hot alcohol, and found to dissolve entirely, and on cooling the solu- 
tion very little unaltered fat separated from it. I estimated not one 
per cent. The pressed lard tried in the same way was almost wholly 
insoluble in alcohol. As pressed lard was used, and the product 
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consisted of glycerine and crystallized fat acid, and matter from 
which mere traces of unaltered fat were obtained, the decomposition 
was practically complete. 

| performed this experiment Mareh 9th, PSG4. 

Q). 140. From the character of the results which’ you obtained, 
what is your opinion as to the practical utility of the process of Mr. 
Tilghman ? 

A. As we obtained at the rate of four hundred to four hundred 
and fifty pounds in twenty-four hours in so small an apparatus, and 
as the product consisted of fat acid and glycerine, I regard the pro- 
cess as a most perfect manufacturing process—that is, making fat 
acid and glycerine in an economical manner and adapted to com- 
mercial uses. 

Q. What was the cubie capacity of this apparatus ? 

A. About eighty feet of coiled pipe, a half inch interior diameter, 
sixty feet of which were heated to about the melting point of lead. 
These sixty feet would hold three pounds and ¥\}, of fat, together 
with half as much water. Such a charge would remain in the coil 
about ten minutes at a time. 

(). 142. What is the chemical name of saltpetre, and why did you 
employ it as a test of temperature in connection with the lead and 

bismuth ? 
O15 A. Its chemical name is nitrate of potash. T used it be- 

cause it melts at about 650° or 660° F°., while lead melts at 
about 600° and bismuth at about 500°. Sinee the saltpetre was 
solid during the working of the apparatus deseribed in the latter 
part of answer to question 159, while the bismuth was melted the 
whole time, and lead was melted the greater part of the time, except 
fora few moments at atime, | determined the temperature of the 
tubes to be that of melting lead. 

(). 145. Did vou try any experiment to ascertain what would be 
the effect of heat alone on neutral fat at the temperature of melting 
lead ? 

A. I did. By putting a coil of thick lead wire into melted neu- 
tral fat ina test tube and heating the tube until the lead was melted 
there Was a mcre trace of decomposition, its indicated by odor. 

Q). 144. In the process of Mr. Tilghman, as tried by you, state 
whether any injurious results, in a practical point of view, in- the 
formation of acroleine, were observed when it was worked at the 
temperature of melting lead. 

A. None at all. 

(). 145. Please state, when fat and water are heated together above 
the boiling point of water in any ordinary vessel, whether any eir- 
culation takes place; and, if so, what is the character of such cireu- 
lation, and what is the cause of it? 

A. Such a cireulation will take place, and the cause would be the 
rise of a heated and lighter column of liquid through the cooler and 
denser which takes its place, thus producing circulation. If water 
be heated from below and containing a layer of oil upon it, cireula- 
tion would take place up to the boiling point of the water and even 
beyond that point; and if the stratum of oil were not disturbed an 
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accumulation of steam under pressure would burst through the 
stratum of oil and throw up columns of liquid by jerks. 

Q. 146. In the experiment tried by you in the coil apparatus men- 
tioned in Mr. Tilghman’s patent, was there or not sufficient contact 
between the water and fat while in the coil to effect the required 
decomposition ? 

A. The product came out of the exit tubeas a soft buttery fat with- 
out any separation of water; and as the fat and water were thor- 
oughly mixed when they entered the apparatus, their contact must 
have been maintained throughout the eoil. 

(). 147. Can you state, from the experiment with the coil appa- 
ratus of Tilghman, what would be its working capacity if the length 
of coil were increased from eighty feet to the length exhibited in 
plaintiff's patent, the internal diameter of the tube being the same, 
to wit, halt an inch? 

A. From my measurement of the diameter of the tube given in 
plaintiff’s drawing accompanying the patent, together with the 
length of coils represented in the said drawing, as measured by the 
diameterof thetube insaid drawing, takingsuch diameter asoneinch, 
as called for in the patent, the length of the coil in the patent draw- 
ing is not less than 25S feet. This being three and six-tenths times 
as great as the length of coil in the apparatus I employed, and the 
product of the coil apparatus, estimated from the quantity I actually 
obtained, being 447 pounds of fat operated on and passed through 
the coil, the product of a coil 288 feet in length would be over 1,600 
pounds In twenty-four hours. 

(). 148. In the seeond part of plaintiff’s specification, in speaking 
of thecoilapparatus, hesays: ° Nosteam orairshould be allowed toae- 

cumulate inthe tubes, which should be kept entirely full of the 
646 mixture.” Do you find that direction in that portion of the 

specification which describes the mode of operating the pro- 
cess with what he calls “ any convenient vessel,” and can you give 
any reason for a difference in the directions on this point? 

A. I do not find that direction in the first part of the patent. In 
the second part of the patent it is necessary that the coil should be 
kept entirely full of the mixture, in order to the more steady and 
uniform working of the apparatus, for the presence of steam in the 
coil would cause an irregular and jerking action, which is not de- 
sired in a uniform and continuous operation. Although there is no 
express direction that the “convenient vessel” in the first part of 
the patent should be entirely filled, yet, from the instructions given 
to secure an amount of pressure to prevent conversion into steam, 
the patent implies that it should be reasonably filled to prevent such 
conversion as far as practicable. There is no essential reason, how- 
ever, whiy there may not be steam present in the upparatus in the 
first part of the patent. The patent does not claim any particular 
apparatus, but such in which a mixture of water and fat may be 
heated to a high temperature and corresponding pressure, water 
being always present to cause the decomposition of the fat into fat 
acids and giycerine, which last is dissolved in the water. The rea- 
son why the speci ial instruction to kee p the coil entirely full is not 
SS—S8S83 
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given in relation to the “convenient vessel ” is that the operation is 
Intermitting, and not continuous, and therefore no such jerking 
ellect would take place as when steam is allowed in the coil. The 
essential conditions of the “convenient vessel” and of the coil are 
that they decompose fatty bodies into fat acids and glycerine by the 
action of water ata high temperature and pressure. 

Q). 149. Have you made any experiments to carry into literal ex- 
ecution the first-described method mentioned in Tilghman’s patent? 
If so, state the details when said experiments were made, and with 
whom you deposited samiples of the produet. 

A. T made such an experiment on the 25d of March, 1864, im 
Philadelphia, by enclosing several ounces of pressed lard, with 
halfas much water, in an iron tube lined with copper, tightly clos- 


ing the same, and subjecting the mixture to the temperature of 


melting lead for forty mintites, without disturbing the vessel during 
that time, then cooling it rapidly with cold water, and pouring out 
the contents. T produced Exhibit Ro1, as a sample of the glycerine 
water, as poured out from the tube and through filtering paper, after 
rendering the mixed fat acids and glycerine water, and deposited 
it with the commissioner in said suit against Mitchell. The glyece- 
rine water was subjected to no other process, [ deposited Exhibit 
Reo 2, in the same suit, as a specimen of the fat acids rendered in this 
operation, and which had received no other treatment. T deposited 
in the same suit Exhibit R35, as another portion of the rendered fat 
acid of this operation, settled or claritied by dilute sulphurie acid, 
and which has received no other treatment. 

Q). 150. Tow did you ascertain the temperatures employed in this 
experiment ? 

A. By placing on the top of the tube small pieces of bismuth, lead, 
and saltpetre. During the operation the bismuth remained melted, 
the saltpetre was never melted, and the lead was kept continually 
uta temperature between solidity and thidity, the heat being regu- 
lated so as to maintain itat the melting point of lead, 

Q). Lol. State whether in the result of this experiment there was 

acroleine produced ; and, if so, in what quantity? 
OAT A. ‘Phere was so little produced, if any, that Twas uncer- 
tain whether the slight odor observed was due to acroleine or 
to some pyregneous product. Tf appreciable quantities had been 
produced they would have had the usual effect of such quantities by 
causing pain to the eves and a tlow of tears. Not the slightest ef- 
fect of this kind occurred. 

Q). 152. Have you made any experiments on the practical mode 
of purifying and pressing the fat acids produced in your trial of 
Tilghman’s coil apparatus? If so, deseribe such experiments and 
state with whom vou deposited samples of the products. 

A. TL rendered a quantity of the fat acids obtained by me with the 
coll apparatus by boiling by means of steam with dilute sulphuric 
acid and allowing the fat acids floating on the aqueous liquid to 
cool to a solid mass. [ deposited Exhibit Q 1 as a sample of such 
cooled solid mass, in said Mitchell suit, with the commissioner. A 
portion of the solid masss was subjected to cold pressure and then 
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to Warm pressure between copper plates to remove the fluid fatty 
matters, and the remainder, consisting of solid fat acids, was cast into 
a glass tube and deposited with the commissioner in the same suit 
as Exhit Q 2. Another portion of such solid fat acids was cast into 
a porzelain crucible and deposited with the commissioner in said 
suit as Exhibit Q 3. 

(). 153. Can you state of your own knowledge whether the work- 
ing of Tilghman’s coil apparatus produces fat acids fit for making 
candles and glycerine fit to be sold as a commercial product after 
purification by the ordinary methods. 

A. by comparing the solid fat acids obtained by the coil apparatus 
and subsequent clarification and pressure with the solid fat acids 
obtained in Grant’s candle factory in Philadelphia by the sulphuric 
saponification | believe that the product of the coil apparatus is fit 
for making candles. By comparing the glycerine which I obtained 
by the coil apparatus with several kinds of glycerine of commerce 
| believe that the coil apparatus will make a glycerine suitable for 
commercial puposes equal to that produced by any other process, 
after resorting to the usual method of purification, 

Further examination of this witness adjourned to Thursday, Feb- 
ruary 20th, at 95 o'clock a. m. 


Tuunspay, Feb. 25th—O} a.m. 
Present: B.C. Tilghman, Esy., for complainant ; Charles B. Col- 
her, Isc., for defendants. 


examination of James C. Booru resumed: 


(). 154. Please state whether vou have seen the purification of 
dark-colored fat acids accomplished by distillation. State how said 
discolored acids were obtained. 

A. T witnessed the operation of Grant’s candle factory in Phila- 
delphia, where the commercial fats are treated with sulphuric acid 
by a high heat by superheated steam and subsequent washing with 
water. Samples of the fatty matters were drawn off after such wash- 
ing and examined. The discoloration of the fat acids is doubtless 
due to a decomposing action of sulphuric acid, as that is one of the 
usual effects of sulphurie acid on organic matter. 

(). 155. Please state whether in said process of distillation acroleine 
is or net produced, and in what quantities. State, also, whether the 
candles produced by the process appear to be in any way injured by 

said acroleine. 
H4S A. Acroleine was disengaged in the operation in quantity, 
but as the candles produced by the operation were of the best 
quality the candle stock was evidently hot atlected by such acroleine. 

(). 166. Examine Defendants’ Exhibit 8, from Payen’s Chemistry, 
page 771, and the context, and state whether the process there de- 
scribed is or is not the same as that witnessed by you at Grant’s 
factory. 

A. It is the same as there described. 

(). 157. Can you state, from what you saw of the working of that 
process at Grant’s factory, whether the separation of glycerine men- 
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tioned in Defendants’ Exhibit $ takes place in the state of glycerine 
or altered into acroleine by the heat used in the process ? 

A. A portion at least of the glycerine was decomposed into acro- 
leine, and [ inferred the quantity to be considerable from the abund- 
ant odor of acroleine. 

(). 158. From your experience in heating neutral fatty bodies do 
you consider that the temperature at which their glycerine decom- 
poses into acroleine is a fixed and invariable point, or do you con- 


sider it to depend upon the conditions as to pressure and currents of 


vapor or air as modifying the eflect of the heat? 

A. I have heated neutral fats to a temperature of abopft 600° TF, 
contined and under pressure, without the production of sensible 
quantities of acroleine ; and as T have heated them to the same tem- 
perature, confined but not under pressure, and have also heated 
them to lower points of temperature with the production of large 
quantities of acroleine in both these last cases, [ consider that the 
decomposition of glycerine takes place at variable points of tempera- 
ture, depending upon varying conditions of pressure and currents 
of vapor or of alr. 


(). 159. Do you understand the kind of apparatus and method of 


working used by N. Ropes, of Cincinnati, in LS60 and 18635, for the 
manufacture of fatacid and glycerine? — [fso, state how you obtained 
your knowle dee. 

A. I have read the depositions of N. Ropes in the suit of R. A. 
Tilghman os. Mo. Werk and in the suit of R.A. Tilghman vs. R.G. 
Mitchell and understand from them his mode of working and the 
kind of apparatus he uses. 

(). 160. Supposing that the drawing now produced, marked Com- 
plainant’s “ Exhibit” Booth 5, is a representation of Ropes’ appa- 
ratus, state whether you are acquainted with any forms of apparatus 
commonly known and used in the arts prior to 1854 which resemble 
the apparatus used by Ropes; ifaye, produce the publications, and 
state how those apparatuses compare with Ropes’ apparatus in their 
‘mode of producing circulation or mixture of the fat and water. 

A. Tam acquainted with several, with some from inspecting pub- 
lications in which they are described and with some from inspection 
and trial of the apparatus. One is contained in Mortit’s Chemistry, 
applied tothe manufacture of soap and eandles, published [in] Phila- 
delphia, 1S47, where, on page 251 is a similar arrangement of pad- 
dles on a horizontal shaft revolving in a evlinder. 1 refer also to 
the apparatus deseribed and drawn in Radley and Myer’s English 
patent, No. 1350581, dated May 25,1850. [also refer to De Milly’s 
patent, ISS4, deseribed in Roret’s Enevelopedia, Paris, 1849, page 
114, consisting of cross pieces at the end of a vertical plunger termed 
an agitator, [also refer to the common barrel-churn with revolving 
Wings. 

(). lGl. Coul . or could not the decomposition of fat into fat acids 
and glycerine, by the action of water at a high temperature and 

pressure, be performed in any and which of said commonly- 
G49 Known apparatus, if made of suitable strength and materials, 
as Well as in the apparatus used by Ropes ’ 
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A. Such decomposition could be performed in each of the appa- 
tuses named, because all the conditions required in Ropes’ apparatus 
are embraced in each of them. 

Q. 162. If the manufacture of fat acids and glycerine were per- 
formed in any of said commonly-known forms of apparatus by the 
action of water, would the same saving of lime and sulphuric acid 
be realized as in Ropes’ apparatus ? 

A. The same saving would take place as with Ropes’ apparatus, 
because the conditions are the same, as stated in the last answer. 

(). 163. Do you understand the kind of apparatus and method of 
working used by C. 'T. Jones, of Cincinnati, in 1864, for the manu- 
facture of fat acids and glycerine? If so, state how you obtained 
your knowledge. 

A. I have read the deposition of C. T. Jones, in the suit of R. A. 
Tilghman vs. R. G. Mitchell, and understand from it his method of 
working and the kind of apparatus he uses. 

(Q). 164. Supposing that the drawing now produced, marked Com- 
plainant’s Exhibit Booth 4, is a representation of Jones’ apparatus, 
state whether you are acquainted with any forms of apparatus 
commonly known and used in thearts prior to 1854 which resemble 
Jones’ apparatus in the method of causing a mixture or circulation 
of water with other substances; if so, produce the books, and ex- 
plain the points of resemblance. 

A. Lam acquainted with several. In Bertholet on Dyeing, London, 
IS24, vol. I, second plate, circulation is produced by a pump inside 
of a vertical boiler, the pump drawing water from the bottom and 
spreading it on the top in drops; also in Ure’s Dictionary, edition 
of 1839, page 138, a pump issimilarly arranged outside of the boiler. 
Alliott’s English patent, No. 15490, February 3, 1851, exhibits a 
revolving centrifugal pump inside of a vertical boiler, which draws 
water from the bottom al spreads it on the top. 

(). 165. Supposing the several apparatuses you have just described 
to be made of suitable strength and materials to resist the requisite 
heat and pressure, could the manufacture of fat acids and glycerine 
by the action of water on fat at a high temperature and pressure be 
carried on in said apparatus ? 

A. It could, because the essential conditions of fat, water, high 
temperature, and pressure are embraced in the apparatus mentioned 
in the last answer. 

(). 166. In that case would the same saving of lime and sulphuric 
acid be effected as in operating the Jones apparatus ? 

A. It would, because the essential conditions are the same. 

Q). 167. Examine the sheet of drawings now produced, marked 
Complainant’s Exhibit Booth 5, and state whether vou have verified 
the substantial accuracy of the said drawings and the deseriptions 
and dates thereto appended by comparing them with the original 
publications therein referred to. 

A. I have done so and find them all correct. 

Q). 168. Explain how figure 1 on such exhibit compares in its 
method of operation with figures 2, 3, 4, and 5. 

A. They all consist in agitating a mixture of water and fatty 
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mattors—Nos. 1,2, 3, and 3 with a view of more intimate mixture, 

Nos, and 3 require the use of an elevated temperature and press- 
UPe, 

HOU Q. 160. Explain how tigure 6 compares with figures 7, 8, 
and Yin their method of Opreoralron, 

A. They all consist in raising a quid trom the bottom to the top 
of a vessel by an ordinary pump or centrifugal pamp, there to dis- 
tribute it, and let it descend to the bottom: to be again raised up. 

Q). 170. Supposing the apparatus designated as figures 2, 3, 4, 5,7, 
8,9 to be made of suitable strength and materials, could or could 
not the manufacture of fat acids and glycerine, by the action of 
water on fats ata high lelnperature and pressure, be carried on in 
any of said apparatuses ? 

A. It could be conducted in any one of them, because the essen- 
tial conditions of fat, water, high temperature, and pressure would 
be embraced in each of them. 

(). 171. In that case would or would not the saving of lime and 
acid be the same as if the manufacture had been carried on in the 
upparatus used by Ropes or by Jones? 

A. The saving would be the same, because the essential conditions 
would be the same. 

(). 172. Referring to the directions contained in complainant’s 
patent, “that the requisite amount of pressure should be applied to 
prevent the water being converied into steam,” and the whole 
of the specification taken in connection therewith, do you, as an ex- 
pert in chemistry and chemical manufacture, understand therefrom 
that the pressure of steam is prohibited as injurious, and that steam 
would prevent or hinder the desired action from taking place between 
the water and fat, or do you understand that the bulk or mass of the 
water is to be prevented from being converted into steam, and that 
its presence in suflicient quantity as liquid water is the object to be 
secured by applying pressure ? 

(Question objected to as being leading and argumentative.) 


A. Throughout the whole patent an intimate mixture of fat and 
water Is referred to as the essential condition of the process, and the 
eflicient chemical agent is water ata high temperature and pressure. 
I understand the directions, “to prevent the water being converted 
Into steam,” to mean that the main body or principal part of the 
water should be retained as water in a liquid state, mixed with the 
fat, in order to decompose it, and that sufticient pressure should be 
applied to prevent the water escaping as steam, and thereby ceasing 
to be mixed with the fat. I do not find it anywhere stated or im- 
plied in the specification that the presence of steam will hinder or 
prevent the decomposition of the fat by the water. The direction, 
“that no air or steam should be allowed to accumulate in the tubes, 
which should be kept entirely full of the mixture,” refers only to 
the coil apparatus. ‘The working of this should be continuous and 
regular, in order that each part of the mixture of fat and water 
should become gradually heated, should be retained a_ sufficient 
time at a proper heat, and should then be gradually cooled before it 
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escapes from the safety-valve. If the tubes were allowed to become 
partly emptied of the mixture the empty space would be instantly 
tilled with steam rising from the water of the mixture in the hottest 
part of the tube, and part of the fat would thus be left without its 
proper quantity of water, and would not be satisfactorily decom- 
posed. Also, supposing any considerable part, say one-half, of the 
tube to be kept constantly empty for any length of time, the feed of 
the pump remaining the same, the mixture would rush rapidly 
through, and would, therefore, remain in the tubes and be exposed 
| to the heat only half the length of the time calculated on. 

651 The necessary conditions of the process, as to the mixture of 
| the fat and water, and length of time at the proper heat, being 
thus neglected, the operation would be irregular, and the decompo- 
sition of the fat would be incomplete. 

(). 173. Examine the paper now produced, marked Complainant’s 
Exhibit Booth 6, and state whether you have compared it with the 
printed official alphabetical index of patentees of inventions in 
England from March 2, 1617, to October 1, 1852, London, 1854, and 
state whether it is a correct cOpyV of all the entries in said index of 
patents in the names of James Collier and of Nicholas Hegesippe 
Manicler, respectively. 


(Question objected to for the reason that said patents are not 
referred to in defendants’ answer, except No. 5345 (Defendants’ 
Exhibit No. 15), and the same are therefore irrelevant in this case.) 


A. T have compared that paper with the index referred to, and 
find that it is a correct copy of all the entries in said index in the 
names of James Collier and Nicholas Hegesippe Manicler, respect- 
ively. 

(). 174. Examine the paper now produced, marked Complainant’s 
Exhibit Booth 7; state whether you have compared it with thre 
official subject-matter, index of English patents from March 2, 1617, 
to October 1, 1852, London, 1854, vol. 2, page 551, under head of 


' “Making, refining, and treating oils,” and state whether it is a cor- 
rect copy of all the entries therein contained of patents for making, 
: refining, and treating oils granted to James Collier and Nicholas 


Hegesippe Manicler. 


(Objected to by defendants’ counsel for reasons stated in last ob- 
: | jection, and for the further reason that the introduction of such 
v testimony is a useless encumbering of the record.) 
U 
u | A. I have compared that paper with the index referred to, and 
ye : find that it is a correet copy of all the entries in said index of pat- 
iY ents to N. Hl. Manicler and James Collier for making, refining, and 
1, treating oils. 
s, : Q. 175. Examine the comparison between defendants’ process and 
LO complainant's patent, made in parallel columns in defendants’ sup- 
al plementary answer, and attach thereto ina third column any ex- 
Ur planation of the alleged points of difference. 

A. I would explain the alleged points of difference as follows: 
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PLAINTIFF S PATENT. 


“ T subject these fatty or 
oily bodies to the action of 
waterata high temperature 
and pressure, so as to cuuse 
the elements of these bodies 
to combine with water, and 
thereby obtain at the same 
time free fat acids and a so- 
lution of glycerine.” 


oa 1 mix the fatty 

bowl ter be operated 
Upon With froma thind te 
halfits bulk of water: and 
the mixture mia be placed 
MANY CoMVEntont Vessel in 
Which tt ean be heated te 
the melting prrinat of lood 
(nize Fountil the operation 
is complete, 


The Vessel] rrrtast be closed, 
nnd oof great strepeth, se 
that the requisite amount of 
pressure may be applied te 
prevent the conversion of 
Water tnte stenin 


No s.enhpor nir should be 
nllowed te acenmulate in 
the tubes, whieh should be 
keptentipely fallofthe min 
ture, 


DEFENDANTS PROCESS. 


Consists of two distinct 
operations : 

l. The fut is subjected to 
the action of milk of lime, 
steam heat ata low pressure 
in it close tunk. 

2. The product of this 
treatment is an acid lime 
soup, Which must be sub- 
jected to the action of sul- 
phurie acid ; without such 
second process if could het 
he used for candle-stock. 


Fatty body mixed with 
the milk of lime, and hented 
by un Appliontion of stenm 
heat to nhbeut Shae Fk 


The operation is net eom- 
pl tetuntil the mintun has 
ate aw sep. 


trentesd wath 


Does r) drawn oft 
rute tat 5 
sulphurn men 


Nn? al 


The Vernse | is ee | ! sev “us 
to contain steam, and steam 
ts, during the prereset {- 
ively cireutating in the ves- 
sel amd throuch and above 
the mixture in large plinn- 
Litdes., 


The vesse] is only filles 
with the mixture mde 


three-fourths of its capacity, 
stent occupying all the pest 
oft the spetee in thetuank, Uf 
the tank was fell the oper 
tien would fail, 
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EXPLANATION, 


Defendants’ first opera- 
tion really consists of two 
distinet processes, His milk 
of lime consists of one part 
lime to cleven parts water ; 
the lime acts first upon (| 
of the fat, making lime 
soup; the water, heated to 
BR Iba. pressure, then acts 
pen the remaining, 
the fat, making free fat 
elds, 


Both chemical 
and omechurical pressing 
show that defendants’ pro- 
duet consists of about 42 
parts of lime seap and os 
parts of free fat acids, 


analysis 


Complainant's process Is 
notoontined to amy particu. 
lar tompertunre. Phe de- 
COM pst tien Leases eeReeS Pee 
rape ns the hent is in- 


» 
e*Twrpase al 


In defendants’ vessel SO 
[hs pepesstane ts apypliond, ane 
ilives prevent the mass or 
bexty of water from being 
converted Inte steam. 

Plaintiff's pressure is di- 
rected in order to insure the 
presence of waterina liquid 
state by preventing its es- 
Cape ns stent, 


Piaintit®’s direetions that 
me stenm or air should be 
tllowed in the tubes refer 
merely todetails of working 
that particular form of ap- 
paratus, and not te the es- 


semtini conditions of the 
Process 
Defendants’ Vesse] Con. 


tuins fat mined with water 
ata high temperature and 
Press, uml the fat is 
thereby converted inte fit 
achd and glveerine, which 
is the essential feature of 
plaintit®’s process 


The presence ot absence 
of steam makes ne ditter. 
enee in the chemical action 
between the fat and water, 
and is entirely immaterial, 
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The mixture, while flow- 
ing through them (the 
tubes), should be maintain- 
ed at the desired tempera. 
ture for ten minutes before 
it passes into the refriger- 
ater. 


The melting point of lead 
(612° F.) has been men- 
tioned as the proper heat te 
be used in this operation, 
becntse it has been foend to 
give good results. But the 
change of fatty matterinte 
fut acids ane ulveerine tukes 
piace with some materials 
(such as patm oil) at or be. 
low the melting point of 
bismuth (ote FL) 


Heed To  indieats the 

tornpe rattre I have 
found the sueeessive melt- 
img of metals, ete. te he 
rent wh prrees The The 
have used comsists 
of tin melting at 4r F 
bismuth at about Sle PF. 
lewd at about otf? FL. and 
nitrate of potash at abet 
mur KF. 


eweehave 


se’ Popes I 


Il deem it precdeme ter test 
the strength of the appare- 
tus by a pressure ef Lavan 
Ibs te the square inch be. 
fore taking it inte use, but 
I beliewe that the working 
pressure necessary in Using 
the heat LT have mentioned 
will rast be found Ta eveeod 
2.00) pounds to the square 
Tit h. 


The hot mixture of fat 
acids and solution of gly- 
eerine Which escapes from 
the exit-valve of the appr- 


ratus separates by sulbsi- 
le Tha’ 
The fat acids may then 


he w ashed with wate r. ana 
the selution of giveerine 
coneentrited and purified 
by the usual means 

The fat acids thus pr- 
duewd may. Tike those ob- 
tuinesd bay other methuds, ix 
used in the manufseture of 


cand ™ ated “rtp. ete 


SU—SSO 


The mixture is subjected 
in one mass to the desired 
temperature for & to 10 
hours, and then allowed to 
stand from 8 to 24 hours in 
the digester, no refrigerator 
employed, nor tubes for any 
purpose other than the in- 
duction and outlet of steam. 


The maximum heat em- 
ploved for the treatment of 
the hardest fats, such as tal- 
low, 310° Fis 150° F. less 
than the minimum men- 
tioned inthe plaintiff's pat 
ent (440° F.) for vegetable 
oils or fats 


The ep pearaters of the de 
fermdants os subjected te a 
pressure «lue to a temper. 
ture ofabout 210° FL. which 
is about SS lbs to the spuinre 
ineh, or LOLS Ths. less to the 
square ineh than the *work- 
ing pressure,’ acconting te 
the direction of the plain- 
uith’s patent, 


None of the mixture es. 
Cu pes from the defendants’ 
“ap peeradtus It dees not and 
cuntiet sepmirate inte fat acid 
and solution of giveerine by 
subsidence, and could not 
be used in the manufacture 
of candles and soap, &e.. in 
the state in which it is nme 
meowved from the tank, ner 
worked any peeve of it be «eo 
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Ten minutes are directed 
for the heat of 612° F. The 
length of time required in- 
creases as the heat is dimin- 
ishest. 


Plaintiff's process is not 
confined to any particular 
temperature or form of ap- 
puratus, but to the making 
of fat acids and glycerine 
from fats by the action of 
water at a high tempera- 
ture and pressure, 

Defendants prefer te de 
this at a less high degree of 
Temperature ane pressure, 
umd to take a longer time, 


The chemical action or 
essential feature of the pro- 
ooss is the same at the lower 
ws at the higher temper- 
ture; it is ently prepertion- 
ately slower 


These directions refer te 
a particular form of appa- 
ratus which forms ne part 
of plaintit?’s invention. 
he pressure per square 
inch in any apparatus in 
which fat and water age 
heated will, of course, he 
proportionate to the tem- 
perature. 


The solution of glveerine 


does separate, bw subsi- 
dence, from defendants’ 
praluet of fat acids me- 


chanically wixned with lime 
ot oe ; 

The subsequent treatment 
of the mixture with sul- 
phuric acid tukes effect only 
on the lime pai! b portion, 
and net on the fat acid peor- 
tien, the amount ef sul. 
phuric acid used being gov- 
erned whollw by the amount 
of lime used. Plaintit®s 
fat words arty directed te le 
usd “like these oMained 
by other metheds,”’ and are 
ter be bleached and purified 
by the ordinary processes. 
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Some fatty bodies (par- 
ticularly when impure) gen- 
erate during the process a 
portion of acetic or other 
soluble neid, which would 
tend to injure the iron tubes, 
In such enses Ladd a corre- 
sponding quantity of alka 
line or basic matter to the 
water amd oil before they 
are pumped into the tubes, 


The defendants have not 
manufactured fat acids and 
solution of glycerine by the 
action of water at a high 
temperature nn pressure, 
but have manufnetured acid 
lime Soup), but neo free fit 
nelds hy the combined iCe- 
tion of milk of lime, steam 
heat, and pressure. 

They have not used lime 
or other alkali for the pur- 
pose stated in the plaintiths 
patent, but for the express 
nnd sole Purpose of decom- 
posing the fat, the decom- 
pesing power of the lime 
being enhaneed by the ae- 
tion of the stenm. 
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The use of alkaline mat- 
ter with the fat and water 


is not claimed by plaintiff 


as partof hisinvention. It 
is a mere matter of conven- 
ience With the manufactur- 
ers, and ean be used o1 
omitted gt plensure, 

The action of defendants’ 
lime is not “enhaneed by 
the steum.’’ but, after the 
lime has combined with its 


full equivalent quantity of 


fat, the action of the highly- 
heated water decomposes 
the remainder of the fat 
into fut acids and glycer- 
ine. Defendants’ infringe- 
ment consists, not in his 
using seme lime, but, on 
the contrary, ino his net 
using lime enough to satu- 
rate all the fat, and then 
using the chemieal aetion 
of highly-heated water te 
decompose the rest of the 
fut. 


Whatever 
lime is used 
equivalent quantity of fat 
from the decomposing in- 
uence of the highly-heated 
water. The Litre, being 
the stronger agent, helps 
itself first, and until it ts 
sitistied the peenliar action 
of the highly-heated water 
cannot begin. 


removes an 


What defendants call 
‘“neid lime soup is really 
nh mechanienl mixture of 
neutral lime soap and free 
fat ncids. 


Examination adjourned to 2 o'clock p.m. of this day. 


Ksq., for defendants. 


Trurspay, Feb, 25th—2 p.m. 
Present: B.C. Tilghman, Esq., for complainant ; Chas. B. Collier, 


(The defendants having given notice of offering in evidence the 
paper marked Defendants’ Exhibit No. 20, and objection thereto 
being offered by complainant’s counsel, the following questions are 
put to the witness de bene esse and under protest.) 


Examination of James C. Boorm resumed : 


(). 176. Examine paper now produced, marked Defendants’ Ex- 


hibit No. 
Hirselfeld. 


any 


20, being notice of Austrian patent to William Charles 
State whether it contains 
knowledge or use of complainant’s process, and explain wherein the 


evidence of a prior 


quantity of 
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processes there described resemble or differ from complainant’s pro- 
CUSS. 

A. That paper does not contain any evidence of a prior knowl- 
edge or use of complainant’s process, inasmuch as it does not men- 
tion the decomposition of fats into fat acid and glycerine by the 
action of water at a high temperature and pressure. It describes a 
Papin’s digester containing an inner vessel of lead with a space of 
j of an inch between the two vessels. This space is kept filled with 
Water, so as to form a water-bath or jacket for the inner vessel. 
Two processes are described as being used. Firt, raw tallow finely 
cut up is put into the inner vessel with rain-water or with very 
dilute sulphuric acid. The digester is then closed and heated for 
two hours; the tallow is then taken out, filtered, and pressed. It is 
not stated that why fut acid or ylycerine Is produced, but, on the 
contrary, the product is expressly and repeatedly stated to be “tal- 
low.” As to the second process, it is stated “but if the tallow is to 
be decomposed at the same time,” one hundred weight of raw tal- 
low, two pounds of sulphuric acid, and thirty-two pounds of rain- 
water are to be but into the inner vessel and treated as “ mentioned 
above,” and “the rendered decomposed mass” is then to be filtered 
and pressed. No other deseription of the product is given. It is 
evident that the decomposition of the tallow, which takes place in 
the second process, and not in the first, must be caused by the two 
per cent. of sulphuric acid which is used in the second process, and 
Which is the only difference between it and the first process. The 
distinction Is plainly pointed out between the first process, in which 
only “raim-water or very dilute sulphuric acid” is used, and which 

produced only “tallow” or “ pure or purified ” tallow, and 
foo the second process, in which two per cent. of sulphuric acid 

Is used, and which produces “decomposed ” tallow. What 
this “* decomposed tallow” was is left for inference or conjecture. 
It is nowhere stated to be fat acids. So also it is left for conjecture 
Whether any or what high temperature and pressure were employed 
in the digester, as nothing definite is said on the subject. 

The first process differs from complainant’s In that it produces 
tallow and does not produce fat acid and glycerine. . The second 
process differs from complainant’s in that the chemical agent used 
to decompose the tallow is sulphuric acid, whereas in complainant’s 
process the chemical agent is water at a high temperature and press- 
ure. It differs also from complainant's process in that it is not stated 
to produce fat acids and glycerine. 

(Complainant’s counsel here offers in evidence complainant’s pat- 
ent, dated Sd of October, 1854, No. 11766, and the certificate of ex- 
tension thereof, dated 25d November, L867.) 

(Also the books mentioned by the witness in his answers to inter- 
rogatories numbered 6S, 69, 70, and 71, and 104.) 


(177. If you have a sample of the dry solid product left between 
the papers by the mechanical squeezing of defendants’ acid lime 
soup product of December 17, 1865, as mentioned in your answer to 
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interrogatory No. 53, please produce the same and deposit it with 
the commissioner, 

A. I have such a sample and here produce it. 

(Sample is marked by commissioner Complainant’s Exhibit 
Booth 8.) 

(It is agreed by and between the parties to this suit and their re- 
spective counsel that the three sets of samples received by the 
witness, Professor Booth, from Cincinnati, and which are referred 
to by him in his answer to the GOth Interrogatory, were sent by the 
defendants as samples of the pore wluct of their Processes, as described 
In their original and supplemental answers tiled, but that the acid 
lime soap products of the first and second set of said samples were 
discovered by defendants to be incomplete or imperfect after the 
same had been sent.) 


Cross-examined by Ciarces B. Cottier, Esq. : 


X Q 178. Were not all the questions which have been asked vou 
by the counsel for the complamant prepared In writing and sub- 
mitted to you prior to commencing the taking of vour deposition in 
this cause ? 

The greater part of them were. 

XQ. 179. Were not all of the answers given to said questions as 
embraced in your examination-in-chief prepared before you were 
sworn as a witness herein ? 

A. The greater part of them were. 

X Q. 180. Have not all of such previously-prepared questions been 
read to you by the counsel for the complainant, and have not such 
previously-prepared answers thereto been read by you from manu- 
script or printed documents in giving vour testimony-in-chief herein ? 

A. They were so read to me, and the answers were so read by me. 

XQ. 1S]. Were not all and each of vour said answers submitted 
to the complainant or lis counsel, or both, prior to the commence- 
ment of your deposition in this cause ? 

A. IT am not aware that the complainant has ever seen them. | 
do not remember submitting them to complainant’s counsel before 
reading them here, except in a few instances. 

XQ. 182. To whom, if any one, have they been submitted ? 

A. ‘To no one, except in some Instances to complainant's. coun- 

sel. 
G56 XQ. 185. Will you annex as an exhibit hereto the manu- 
script from which you have read, as stated, your answers ? 

AT here produce the manuscript as requested. 


(Marked by comissioner Defendants’ Exhibit X Ex. Booth 1.) 

The answers given in the examination vary in some instances from 
those written in the last exhibit, the true answers being contained in 
the examination-in-chief. 

(The counsel for respondents does now enter his objection and pro- 
test to the Introduction of the foregoing deposition for the reason 
that the same appears as stated by the witness to have been prepared 
and given in a manner contrary to the established rules regulating 
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the taking of testimony and contrary to public policy, and, thus 
protesting, counsel proceeds to cross-examine the witness.) 


X (). 184. You have stated in your examination-in-chief that two 
forms of apparatus are contemplated by the complainant for carry- 
ing into effect his process; will you refer to the language in his said 
letters patent referring to the first form of apparatus contemplated by 
him ? 

A. The essential point of the patent is the subjection of “ fatty or 
vily bodies to the action of water at a high temperature and press- 
ure,” so as to “ obtain thereby at the same time free fat acid and so- 
lution of, glycerine.” The specific high temperature and pressure 
are not stated. To show how this essential point may be carried out 
In practice, it Is stated in the patent that the fatty body and water 
“may be placed in any convenient vessel in which it can be heated 
to the melting point of lead,” and this is the first apparatus noticed 
in the patent.’ 

X Q. 185. Will you refer to the first paragraph in the letters pat- 
ent in which the second form of apparatus is mentioned and quote 
the first sentence of such paragraph. 

A. “ The process may be performed more rapidly and also con- 
tinuously by causing the mixture of fatty matter and water to pass 
through a tube or continuous channel heated to the temperature 
ilready mentioned, the requisite pressure for preventing the conver- 
sion of the water into steam being applied during the process, and 
this, | believe, is the best mode of carrying my invention into effect.” 

XQ. 186. The words now quoted from said patent, to wit: “ The 
vessel must be closed and of great strength, so that the requisite 
umount of pressure may be applied to prevent the conversion of the 
water Into steam,” refer to the form of apparatus first mentioned In 
the patent, do they not? 

A. As they follow the mention of “any convenient vessel” they 
might be supposed to refer to such convenient vessel, such first ap- 
paratus, but as the sentence quoted embraces the requisite conditions 
of the essential feature of the patent in whatever apparatus the pro- 
cess may be conducted, the passage quoted may not necessarily re- 
fer to the first-named apparatus of the patent. 

X Q. 187. You have referred to, have you not, and quoted in an- 
swer to X Q. 185, the first paragraph referring to the second form of 
“upparatus mentioned by the patentee, to wit, the tube apparatus. 
Does not the quotation in the last question, X Q. No. 186, precede 
the paragraph referring to the second form of apparatus? 

A. I quoted that paragraph in answer to X Q. No. 185. The sen- 
tence quoted in question X 186 is the last sentence of the paragraph 
preceding the quotation in answer to X Q. 155. 

X Q. 188. Do you understand that the direction that “ the vessel 

must be closed and of great strength, so that the requisite 
657 amount of pressure may be applied to prevent the conversion 

of the water into steam,” applies to both forms of apparatus 
or to one only; if to one, which? 

A. My view is that it applies to any vessel whatever in which the 
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essential feature of the patent can be carried out, namely, the de- 
composition of fat by the action of water at a high temperature and 
| pressure, so as to form free fat acids and glycerine, and if to any ves- 
| sel therefore to the two named in the patent, as well as to others, 
and not to any one In particular. 

X QIS9. You understand, therefore, do you not, that In any form 
of apparatus In which the complainant’s process is practiced the | 
conversion of the water into steam must be prevented ? 

Practically it must be prevented. 

X Q 190. What do you mean by the word practically ? 

A. IT mean that the vessel should be so filled with the mixture of 
fut and water as to allow of the expansion of the mixture on being 
heated to avoid the danger of bursting the vessel. In the tube ap- 
paratus the tube should be completely filled to render the process 
continuous and more perfect. 

XQ 191. Can you refer to and quote any paragraph in the let- 
ters patent of the complainant indicating that the apparatus, what- 
ever its form may be, should not be closed, and of such strength as 
that the conversion of water Into steam should be prevented ; if so, 
will you make such reference ? 

I know of no paragraph which states that the apparatus should 
not be closed, and of such strength that the requisite amount of 
pressure may be applied lo prevent the conversion of the water into 
steam, 

XQ 192. What allowance would you make for steam room in the 
vessel should you undertake to practice the complainant’s process 
according to his patent? 

A. If I were a manufacturer | could ascertain it by a very sinple 
experiment by determining the amount of expansion of a mixture 
of fat and water by heat. 

XQ 195. Would you allow any steam room in the vessel? If so, 
why would you do so? 

A. I would allow so much space above the charge of fat and water 
as to permit the expansion of the mixture when heated and for the 

suke of the e NpMUNSTON, 

XQ. PM. You would make no such allowance, would you, in 
using the coll apparatus ? 

| would not. 

XN Q. 195. Will you look at the English letters patent of the eom- 


plainant now shown you and annexed hereto, marked Defendants’ 
Exhibit X% Ex. Booth 2, and quote the language from = said letters | 
patent referring to the treatment of fatty matters for for the pur ) 
pose of manufacturing soap, particularly that portion there of speci- : 


fy Ine the degree of heat require “lin conducting such process ? : 

A. The |: anguage ts as follows: “ The degree of heat required is 
less than that which is hecessary to procure “free fat ac ‘id, and should 
generally be kept between the melting points of tin and bismuth. 
At about 340° Far. the neutral fats will form soaps with the solu- 
tions of alkaline carbonates, but a higher temperature will produce 
the result more quickly.” This quotation refers to the use of the 
coil apparatus, as is mentioned in the following words: “ The appa- 
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ratus, before described, for producing the fatty acids and glycerine 

by a continuous process may be used for the production of soap in 

a similar manner,” and in the following, “the carbonic acid ex- 
pelled ” “ issues from the exit-valve.” 

658 X Q. 196. You understand from said English letters patent, 
do you not, that a higher degree of heat is required for the 

production of free fat acid by the action of water than is employed 

in the treatment of fatty matters for the manufacture of soap? 

A. The passage quoted refers exclusively to the coil apparatus, in 
which it is stated that free fat acids may be made from a mixture of 
fats and water at the temperature of melting lead, say about 600° 
Far., and that a soap may be made in the same apparatus at about 
440° to 500° F., and therefore at a lower temperature. 

X Q. 197. Do you think that a change in the form of apparatus 
would affect the relative degree of heat required for the production 
of free fat acids by the action of water and for the manufacture of 
soup? If so, give your reasons for the conclusions that .you may 
state. 

A. In any apparatus suitable for the purposes mentioned in the 
patent I believe a lower temperature may be used for making soap 
than for decomposing into fat acids and glycerine by the action of 
highlv-heated water, because the chemical action of the alkaline 
matter used to make the soap would facilitate the decomposition of 
the fat. 

X @). 198. If, then, in the manufacture of soap from fatty bodies 
with water and a “carbonated alkali,” the degree of heat “should 
generally be kept between the melting points of tin and bismuth,” 
the degree of heat in the production of “ free fat acids” by the action 
of water should be greater than “ between the melting points of tin 
and bismuth,” should it not? 

A. It should in the use of the coil apparatus for a continuous and 
quick action, and no other apparatus for the soap production is 
mentioned in the English patent. : 


Examination adjourned to to-morrow (Friday) morning at 9} 
o'clock. 
Fripay, February 26—93 o'clock a. m. 


Present: B.C. Tilghman, Esq., for complainant; Chas. B. Collier, 
sq., for defendants. 


Cross-examination of James C. Bootrm resumed : 


X Q. 199. Does not the English letters patent of the complainant 
state specifically that the degree of heat required for the manufae- 
ture of soap is less than that which is necessary to produce free fat 
acids? Will you answer yes or no? 

A. Yes; the patent so states it, referring to the coil apparatus. 

X Q. 200. Quote the language of the patent referring in that con- 
nection to the coil apparatus. 

A. It is contained in the patent under the second ‘have of the in- 
vention for making soap with fatty matters and carbonated alkali, 
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under which the following are the words: “And for this purpose 
the apparatus hereinbefore described for producing the fatty acids 
and elyeerine by a continuous process may be used for the produe- 
tion of soap in asimilar manner.” The contin-ous process Is de- 
scribed under the frst head of the patent, under the following words 
on page 3 of the printed copy of English patents: “The process 
may be performed more rapidly, and also continuosuly, by causing 
the mixture of fatty miatler and water to puiss through a tube or 
continuous channel,” Xe. 

XQ. 201, Do vou understand that the words “And for this pur- 
pase the apparatus hereinbefore described for producing the fatty 
acids and glveertine by a continuous process may be used for the 
produetion of soap tna similar manner” restrict the operator to the 

use of the coil apprratus mn the manufacture of soup? 
thot \. Talo not SUP pase Sa, because the words * may be used | 
are contuned in the quotations In the questions, and beeause 
the coil apparatus ts expressly dischumed as any partof the inven: 
tiow In the patent, 

XN Q. 202. Does not said) patent further state that in the mannu- 
facture of soap the heat should generally be Kept between the melt- 
Ing points of tin (440° BY and bismuth (910° BF)? 

It dves, referring expressly to the coil apparatus, and by such 
high temperature proposing to gain time in the manufacture; for at 
the end of the paragraph expressing the degrees of heat named the 
words are, “A higher temperature will produce the result more 
quickly.” 

X Q. 205. Will you state where express reference is made in that 
connection to the coil apparatus, quoting the language of such ex- 
press reference ? 

A. T refer in part to my answer to cross-question 200, which con- 
nects the continuous process, under the second head of the patent, 
with the tube or continuous channel for performing the process 
continuously, under the first head of the patent, and in part to com- 
mon consent, Which has given the name of coil apparatus to the 
tube or continuous channel. because the drawing shows such tube 
to be a coil well known and named as such in the manufactures 
connected with fats. 

XQ. 204. [f,as stated by you in answer to cross-uestion 201, 
the operator in the manufacture of soap under said patent is not re- 
stricted to the use of the coil apparatus why do you state that the 
patentee, in stating the degree of heat required for the manufacture 
of Soap to be less than thi at required in the production of free fat 
acids, refers expressly to the coil apparatus ? 

A. The first expression under the second head of the patent states 
that the manutacture of soap may be made by subjecting the mixture 
of fat and water and alkali “to high temperature and pressure in like 
manner as hereinbefore described in practicing my mode of obtain- 
ing fatty acids and glycerine.” This clearly refers to the essential 
feature of the patent, and also to the two kinds of apparatus named, 
the one being “any convenient vessel,” the other “ the tube or con- 
tinuous channel.” Immediately following the preceding sentence 


i 
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just quoted it states that “the apparatus hereinbefore described may 
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be used for the production of soap in a similar manner.” The ex- 
pression of “the degree of heat required is less” is in the middle of 
the passage describing the continuous process in the coil apparatus, 
because it refers to the coil apparatus immediately before and im- 
mediately after such passage. The reference to coil apparatus pre- 
vious to the expression “the degree of heat required is less” has 
already been shown in previous answers. The reference to the coil 
apparatus subsequent to that quoted expression, namely, “the car- 
bonie acid expelled from the alkali in the process, when performed 
In the apparatus above described, escapes as the soap issues from the 
exit-valve,” proves such reference. 

XN @. 205. What is the minimum degree of heat stated in said 
letters patent at which neutral fats will form soaps with a solution 
of alkaline carbonates ” 

A. There is no minimum degree stated. In the use of the coil 
apparatus Soe Plis named as the lowest temperature at which 
neutral fats will form soaps with the solution of alkaline carbonates. 

NX QQ. 206. Then vou understand, do vou not, that in the use of 
the coil apparatus a higher degree of heat than 350° PF. is required 
by the patent in the production of free fat acids ? 

A. The patent does not claim the coil apparatus at all, nor does it 

claim any specitic high temperature cither for the production of 
Ot) free fat acids or of soap, but it does state that in the use of the 

coil apparatus a less degree of heat is required to produce 
soaps than free fat acids. It does not state that the temperature of 
300° is the lowest that will form soaps with alkaline carbonates ; 
but from the expression in the English patent, “a higher tempera- 
ture will produce the result more quickly,” it is evident that the 
manufacturing gain in time Is kept in view. . 

X (). 207. In answer to cross-question 205 you say, “ In the use 
of the coil apparatus 350° F. are named as the lowest temperature 
at which neutral fats will form soaps with the solution of alkaline 
carbonates.” In answer to cross-question 206 you say, “It does not 
stute that the temperature of 550° F. is the lowest that will form 
soaps With alkaline cabonates.” Which of these statements Is true; 
or are they both true? 

(Complainant’s counsel here objects that the English patent of 
complainant, having been already put in evidence by defendants, is 
the best evidence of what it contains.) 


A. The answer to cross-question 206 is the correct statement. The 
part of answer to cross-question 20D quoted it cross-question 207 
should read, “is the lowest-named temperature,” instead of, “ is 
named as the lowest temperature.” 

X Q. 208. If it be true as a chemical fact that less heat 1s required 
to make soap, as stated in said patent, than to make free fat acids, is 
not this true whatever may be the form of apparatus employed for 
the purpose ? 

A. I have no doubt of the fact. 

X Q. 209. If, therefore, in the manufacture of soap, the heat should 
N0—SS3 
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generally be kept between 410° Fo and 510° F., do vou, or do you 
not, understand from said patent that in the manufacture of fat acids 
according to complainant's process a greater degree of heat than 
that above stated is required ? 

A. As repeatedly stated in) previous answers, the temperatures 
named refer to the coil apparatus, and in such apparatus the manu- 
facture of fat acids is stated to require a greater degree of heat under 
the similar condition of gain in manufacturing time. 

X QQ. 210. What fatty body requires the least degree of heat for 
its decomposition into fat acids and glyeerine by the action of 
water ? 

A. I leave that question to the experience of manufacturers, In- 
asmuch as the science of chemistry gives no clue to its solution, 

X Q. 211. After having given to this braneh of seienee the re- 
search and investigation as testified to by you in your examination- 
in-chief, have you no opinion upon the subject ? 

A. | have not, never having experimented upon it. 

X Q. 212. Do vou believe that tallow will be decomposed by the 
action of water at the same degree of heat that will decompose palm 
oll 4 

A. Ido not know, not having experimented upon it; nor do I 
recollect just now which is considered more easy of decomposition 
by manufacturers, 

X Q. 215. Will vou quote from the American letters patent of the 
complainant the paragraph referring to the change of palm oil by 
the action of water ? 

A. T quote as follows: “ But the change of fatty matter into fat 
acids and glycerine takes place with some materials (such as palm 
oil) at or below the melting point of bismuth: vet the heat has been 

carried considerably above the melting point of lead without 
661 any apparent injury, and the decomposing action of the water 
becomes miore powerful as the heat is increased.” 

N Q. 214. Will vou now refer to the preceding portion of the par- 
agraphl last quoted by vou, and state whether vou understand from 
it that the fatty bedies other than “such as palm oil” require a 
greater degree of heat for their decomposition than at or below the 
melting potnt of bismuth ? 

A. In the first sentence of said paragraph the “ melting point of 
lead” is named as giving good results, and clearly refers to the coil 
apparatus and rapidity of operation as applicable to any fat, al- 
though * such as palm oil” may be heated to a lower temperature 
with the same results. 

XQ. 215. What is the lowest temperature in degrees (F.) stated 
In the American patent at which the change or decomposition takes 
place in such materials as palm oil ? 

A. At or below the melting point of bismuth, which is about 510° 
I, still alluding to the use of the coil apparatus for rapidy of action. 

X Q. 216. Will you quote the paragraph from the patent in such 
connection alluding “to the use of the coil apparatus for rapidity 
of actien? 

A. The beginning of the third paragaph of the patent states : 


ee 


~~ 


A 5 eT FO os we 2 


+ 
| 


ee cities italy yi “tik 


dead 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TiLGHMAN. 715 


“The process may be performed more rapidly and also continuously 
by causing the mixture of fatty matter and water to vass through a 
tube or continuous channel heated to the temperature already men- 
tioned,” &e. The melting point of lead is the point named m the 
previous paragraph. The fourth paragraph reads as follows: “In 
the drawing hereunto annexed are shown figures of an apparatus 
for performing this process speedily and continuously, but which 
apparatus I do not intend to claim as any part of my invention.” 
The fifth, sixth, seventh, eighth, and ninth paragraphs refer to said 
drawing by description and by letters. Then follows-the paragraph 
quoted in answers to cross-questions 214 and 213, which paragraph 
Is an amplification of the description of the proper heat mentioned 
In paragraph 9 Paragraphs 11,12, and 15 continue the deserip- 
tion of the use of the coil apparatus. 

X Q. 217. In the use of the coil apparatus do you understand that 
the tubes (dd dd) through which the fatty mixture is to be passed 
are to be heated prior to the introduction into them of such mix- 
ture ? 

A. I infer from the second sentence of the sixth paragraph that 
the emulsion of fatty matter and water is driven through the tubes 
(dd dd) previously heated to the temperature of melting lead. 

X Q. 258. The patentee contemplates the use of fusible metals in 
ihe use of the coi! apparatus, does he not, to indicate the tem pera- 
ture of the tubes (dddd)? 

A. Ile uses the three metals, tin, bismuth, and lead, and also 
nitrate of potash, which fuse at four different points from 440° F. to 
660° Fin order to approximate practically to the temperature re- 
quired in working the coil apparatus. 

X Q. 219 What-now is your understanding as to the lowest de- 
vree of heat contemplated by the patentee in the use of the coil ap- 
paratus? 

A. With some materials, such as “ palm oil,” he contemplates a 
point “ator below the melting point of bismuth.” 

X @. 220. Do you think that the patent contemplates a lower de- 
eree of heat than “at or below the melting point of bismuth” in 
the use of any apparatus other than the coil? 

A. The claim of the patent and its characteristic feature Is 

62 the decomposition of fats into fat acids and glycerine by the 

action of water ata high temperature and pressure without 
naming any specific point of temperature. 

X Q. 221. In answer to cross-question 219 you have stated that 
with some materials, such as palm oil, the patentee contemplates a 
point “at or below the melting point of bismuth” as being the low- 
est heat in the use of the coil apparatus. In the second paragraph 
of the patent the following language occurs: “I mix the fatty body 
to be operated upon with from a third toa half its bulk of water, 
and the mixture may be placed in any convenient vessel in which 
it can be heated to the melting point of lead until the operation is 
complete.” Will you now state Whether the words “any convenient 
vessel” refer to the coil apparatus ? 
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A. They refer to the coil or any other apparatus in which the 
operation may be performed. 

X Q. 222. In the use of a form of apparatus other than the coil, 
what is the lowest degree of heat contemplated by the patent for the 
decomposition of fats? 

A. No specific point of heat is claimed in the patent, but simply 
a high temperature and pressure. The specific degrees of heat men- 
tioned refer to the coil apparatus and to “any convenient vessel” 
“of great strength” which “may” be used. 

X Q. 225. Do you think, then, that all temperatures above 212° 
Ko and all pressures above the pressure of the atmosphere are con- 
templated in the patent? 

A. The expression “high pressure” is, | think, more generally 
applied to the pressure of sixty pounds and upwards, corresponding 
to little above 300° Far. and upwards; but the high pressure men- 
tioned in the patent must be such as will decompose fat into fat 
acids and glycerine by the action of water heated to the tempera- 
ture corresponding to such high pressure of the patent. [ therefore 
do not think that all temperatures above 212° F., and corresponding 
pressures, are contemplated by the patent, unless they have the 
decomposing action on fats above stated. 

X Q. 224. You think, therefore, do you not, that it is left to ex- 
periment by the patent to ascertain the lowest degree of tempera- 


ture and pressure at which fat will be decomposed by the action of 


Water ? 

A. By no means. (If T wished to perform the operation at the 
lowest temperature named in the patent, In an ordinary boiler ap- 
paratus, | would bring the mixture of such fat and water in’ such 
apparatus at once to somewhat over the temperature of 500° I, 
when, | know from my own experiments on the subject, | would 
obtain a decomposistion of fats into fat acids and glycerine by the 
action of water. The temperature named is what | would term the 
lowest degree for the expression “high pressure.”) 

(( ‘ounsel for respondents objects to that portion of the preceding 
answer included in parenthesis as being Irresponsive to the ques- 
tion.) 


XQ). 225. If, as stated by vou, it is “by no means” left to ex- 
periment by the patent to ascertain the lowest degree of tempera- 
ture and pressure at which fats will be decomposed by the aetion 
of water, will vou state What that lowest degree is stated in the 
patent? 

The characteristic feature of the patent, in this respeet, is a 
” high pressure,” which | have stated to be venerally understood iis 
bevinning at about sixty pounds pressure and rising above that. 
This, therefore, | consider to be the lowest degree stated in the prart- 
ent, 
Gas N Q. 226. What is the temperature corresponding to a 
pressure of sixty pounds ? 
AL About Sasc FP. 
N Q. 227. What do vou mean by the expression “ high pressure 
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is, I think, more generally applied to a pressure of sixty pounds and 
upwards?” 

A. We usually run our mint boilers at a pressure of eighty pounds, 
which the engineer terms a moderate high pressure. When the 
pressure is lowered to seventy pounds he terms :t a low high pressure. 
Although the term “high pressure” is not regarded as a specific 
point, vet those engineers with whom I have been been in contact 
have thought that the term “high pressure” began at from sixty to 
seventy pounds. On the boats in the western waters they mostly 
estimate their high pressures at from one hundred to one hundred 
and sixty pounds pressure. I have made the fusible plugs for the 
high-pressure steamers, subject to Government inspection, from the 
year 1854 to the present time. ‘The lowest high pressure which has 
ever been ordered from me by the inspector was ninety pounds press- 
ure. ‘ 

X Q. 288. Your interpretation, then, of the language of the claim 
in the American letters patent of the complainant, wherein the words 
“high temperature and pressure” are employed, is governed by the 
facts mentioned by you in your last answer, is it not, rather than by 
the specification of the complainant’s patent ? 

(Objected to by complainant’s counsel on the ground that it is not 
within the province of an expert to make an interpretation of the 
claim of the patent.) 


A. It is governed partly by such facts and partly by the last clause 
of the second section of the second paragraph. I quote the whole 
sentence: “IT subject these fatty or oily bodies to the action of water 
ata high temperature and pressure so as to cause the elements of 
those bodies to combine with water, and thereby obtain at the same 
time free fat acids and solution of glycerine.” 

X Q. 229. Will you now state whether there is a minimum ofshigh 
pressure and temperature stated in the patent at which the elements 
of fatty bodies will combine with water so as to produce free fat acid 
and glycerine; if there is a minimum mentioned state what it 1s. 

A. There is no lowest specific amount given in the patent for such 
combination of fatty bodies. 

X Q. 230. Is any minimum mentioned in general terms in the 
patent ? 

A. There is none. 

X QQ. 231. There is no indication, is there, in the patent of such 
minimum high pressure and temperature ? 

A. There is a clear indication that high pressure is requisite, the 
minimum of which I would understand to be about sixty pounds 
pressure. 


Examination adjourned to 2) o'clock p.m. of this day. 
hRIDAY— nm. 


2) p. 
Present: Benj. C. Tilghman, Esq., for complainant; Chas. B. 
Colher, Esq., for defendants. 
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Cross-examination of Withess resumed : 


XN Q. 282. Will vou quote the words, lime by line and paragraph 
by paragraph, in the patent from which you derive such under- 
standing ” 

A. T have stated in previous answers that T understand the low- 

est point of “high pressure” to be about sixty pounds, and 
O64 that it rises from this to an indefinite amount bevend. My 

understanding of the word “high pressure,” as used in the 
patent, has its lowest limit, therefore, in this idea of sixty pounds, 
Which is not at all expressed in the patent, and ts merely an expres- 
sion of my own experience. 

XQ. 255. Do you not know that “at or below the melting point 
of bismuth "is the minimum high temperature mentioned ino the 
patent at which the elements of fatty bodies will combine with 
water; and do you not also know thatsuch minimum is mentioned 
In connection with those fatty bodies the elements of which most 
readily combine with water, such as palm oil? 

A. [find that the melting point of bismuth is the lowest point 
named by the patentee for conducting the process in the coil appa- 
ratus upon fats such as palm oil; but that this point of temperature 
is not designed to express the lowest possible point of decomposition 
of fats by water | would infer from the claim of the patent to the 
simple term of “ high pressure,” and tothe permissive use expressed 
by the word “may ” of “any convenient vessel,” or of the coil ap- 
paratus, since the specific points of temperature named only refer 
to the two kinds of apparatus mentioned. | inter that the term 
“high pressure” refers to any pressure that would be designated as 
high pressure in the arts which would decompose fats by the action 
of water. 

X Q. 254. Will you now state the pounds of pressure correspond- 
ing to such minimum temperature in the use of the “coil appara- 
tus?” 

A. ‘The melting point of bismuth, taken at 510° F., corresponds 
to Gaede) pounds pressure. 

XN Q. 255. Will vou now state the difference between this mini- 
mum pressure in the coil apparatus of the complainant and the 
maximum pressure emploved in the precess of the defendants as 
deseribed in their answers ? 

A. 650 to G60 pounds is the difference. 

XQ. 256. What is the consistence of a neutral lime soap—is it 
soft or solid ? 

A. When pure it is a pulverizable solid. 

XN Q. 257. In the process of saponification upon the formation of 
lime soap does it become Immediately solid ? 

A. Being mixed with oleates and glycerine, it presents itself 
In its impure state as of a buttery consistence, but when purified 
it isa pulverizable solid, hard as compared with washing soaps, 
but soft as compared with ordinary hard substances. 

X Q. 258. What action or effect, if any, has water at high heat 
and under pressure upon a lime soap ? ; 
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A. T have never tried the experiment, but would infer on chem- 
ical grounds that water would not decompose a lime soap. 

X Q. 259 Would the chemical relation existing between the lime 
and fat acid in a lime soap be at all disturbed by the action of water 
at high heat, say 510° FL, and under pressure with agitation ? 

A. I should say it would not on general principles; but, never- 
theless, I would not aflirm it without experiment, which I have 
not made, to test the point. 

X Q. 240. In the process of lime saponitication, with a full equiva- 
lent of lime, and not under pressure, does the lime soap, immedi- 
ately after the chemical combination takes place, settle to the bot- 
tom of the digester or tank in which the operation is performed ? 

A. In the operations of lime saponifications performed by 

665 myself ina small way there was a segregation of lime soap 

which settled to the bottom and was caused to rise by the 

act of ebullition, so that a continued circulatian is maintained. I 

have not witnessed the operation performed on a manufacturing 
scale. 

X (. 241. In the process of lime saponification in a closed vessel, 
with water ata high heat and pressure, would the lime soap, im- 
mediately after its formation, settled to the bottom, a full equivalent 
of lime being used ? 

A. I have not seen the interior of a vessel under the conditions 
named, but infer from samples drawn from the same that the lime 
soap, as fast as formed, is caught and held by the still unaltered fat, 
and even towards the last of the complete saponification samples 
drawn show a mixture of lime soap and unaltered fat. 

Irom these facets I infer that there is no great amount of segrega- 
tion of the lime soap, and I infer the same from the greater rapidity 
of the saponification when agitation is used, because such agitation 
disengages the materials from each other’s embrace, allowing the 
more free chemical action of the lime upon the fat. After all the 
fut has combined with all the lime the finished lime soap will sub- 
side, if there be liquid enough for it to subside in. 

X (). 242. In the process of saponification or decomposition of fats 
by the action of water at high heat and pressure, with less than a full 
equivalent of lime, does such subsidence of the lime soap as formed 
take place as stated in your last answer? 

A. If the proportion of lime were very small [ infer that no seg- 
regation of the lime soap would take place. If the proportion of 
lime were large as compared to the fat, final segregation would be 
likely to oecur, but I cannot state at what particular proportion be- 
tween lime and fat more or less segregation would take place. 

X Q. 245. Would the concurrent action of superheated steam and 
water, at high pressure, tend to prevent such segregation or subsi- 
dence of the lime soap, such superheated steam being constantly 
forced into the bottom of the vessel in which the operation is con- 
ducted, such as in defendants’ digester, described in their original 
answers ? 

A. Nosegregation of lime soap takes place in defendants’ process, 
as I infer from my analysis of their products, which in one case was 
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a complete mixture of lime soap and unaltered fat; in another, lime 
soap, unaltered fat, and free fat acid, and in a third, a mixture of 
lime soap and free fat acid. The answer of defendants shows that 
no segregation takes place, because only two produets are mentioned, 
to wit, “ the watery product, and the other product their so-called 
‘acid lime soap,” which T proved to be a mechanical mixture of neu- 
tral lime svuap and free fat acid. 

X Q. 244. You have stated, have you not, in your examination- 
in-chief, that in the process of decomposition of fats, as practiced by 
the defendants, the action of the water upon the fat to produce free 
fat acid does not commence until after the lime has combined with 
its equivalent of fat acid ? 

A. i have so stated. 

X Q. 245. Have you read the deposition of N. Ropes, given by 
him in the former suit of the complainant herein against the de- 
fendant, M. Werk, already alluded to by you in your examination- 
in-chiet: ani, if SO, do you understand the process practiced by him, 
iis deseribed in answer to question lL of said deposition, found on 
puipre 110 of printed COPY, How exhibted to you ? 

A. T have read and understand it. 

606 X Q. 246. In said answer of said Ropes the following lan- 

guage occurs: “The time for cooking depends measurably 
upon the quantity of lime used in connection with the water. With 
no lime a good stock, well crystallized, has been produced in twenty 
hours. With one-half per cent. of lime it usually takes about six 
hours, and probably it could be done ina shorter time with from 
one to two per cent. of lime.” Upon the hypothesis that the state- 
ment so quoted is true, how do you account for the celerity with 
which decomposition is effected in the presence of lime, as compared 
with its decomposition without the use of lime? 

A. Taceount for it theoretically on two grounds—tirst, that a small 
quantity of impurity, usually accompanying the fats of commerce, 
and which probably prevents the immediate action of the water, 
combines with some of the lime, is rendered inert and innocent, 
leaving the water more freedom to act; and, second, that lime, on 
account of its alkaline power, commences the decomposition of the 
fat, which is then continued by water. This last depends upen a 
principle very generally admitted in chemistry, that it is more dif- 
ficult to commence a decomposition than to continue it, and that 
when once begun it foes on more rapidly. I draw these inferences 
also from the statement of Mr. Ropes in the place cited, that with a 
half per cent. of lime it will take about six hours to complete the 
decomposition, as compared with the statement of defendants in their 
original answer, that, with as much as seven per cent. lime, still six 
hours were also required for the decomposition. 

X Q. 247. Taking the first theory advanced by you in your last 
answer, will you state the character of the “small quantity of im- 
purity usually accompanying the fats of commerce, which probably 
prevent the immediate action of the water?” 

A. Gelatinous and membraneous residues, and some acids formed 
by oxydation of these bodies and probably oxydation of a little fat, 
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constituting odorous products, to which, in part, the name rancidity 
is given. 


Examination adjourned to to-morrow (Saturday) morning at 93 
o'clock. 
SaTuRDAY, Feb. 27—9} a. m. 
Present: B.C. Tilghman, Esq., for complainant; Chas. B. Collier, 
isq., for defendants. 


Cross-examination of James C. Boorn resumed: 


XN Q. 248. Does not rancidity imply a partial decomposition of the 
fat? 

A. Not necessarily. It applies rather to the oxydation of the im- 
purities associated with fat, and also, doubtless, to the oily associates 
with the more solid fats. The most solid portions of fat are very 
little liable to oxveation under ordinary conditions. 

XQ. 249. What is implied by the oxydation of fats and oils? 

A. The union of oxygen, especially with the oily fats, whereby 
new products are generated, which have been examined chemically 
to a verv limited extent and found to exhibit acid properties to be 
more or less volatile and odorous, and these acids, or a portion of 
them, combined with gives rine, either oxvaized or unoxydized, 
forming new compounds. But the subject has not been so precisely 
and fully investigated as that much more detinite information can 
be given on the subject. 

N @. 250. Ts not this a decomposition? 

A. It is certainly a decomposition by oxydation, which is one kind 

ot decom position, 
O07 XN Q. 251. Understanding vou to have said that such oxy- 
dation or decomposition interferes with or arrests the action 
of water at high heat and under pressure upon fatty bodies, will 
you give your reasons for so stating ? 

A. I stated, in answer to X Q. 246, that it was my theoretical view 
that such was the probable action of lime, giving it as one of the 
reasons for an observed fact that a small quantity of lime hastens 
the decomposition of fats by water at a high temperature and press- 
ure. I did not assert that it arrested the action of highly-heated 
water. At the conclusion of said answer I showed, from the testi- 
mony of Ropes compared with defendants’ original answer, that the 
addition of fourteen times as much lime as was used by Ropes did 
not shorten the time of decomposition of fats by bighly-heated 
water; and hence the inference appeared to me clear that the small 
quantity of lime acted in part by removing the impurities by com- 
bining with and rendering them inert, leaving the highly-heated 
water more free to act. 

X Q. 252. Was not the inference so drawn by you concluded upon 
without taking into consideration the fact that Ropes worked with 
a pressure of about 150 pounds to the square inch, with his one-half 
per cent. of lime, while the defendants used about seventy-five 
pounds, with their seven per cent. lime? 
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A. It was drawn with a full knowledge of that fact, and based 
also upon repeated experiments made by myself on the decomposi- 
tion of fats by highly-heated water, with and without a small quantity 
of lime, at temperatures varying from 520 i’ to over GOO? FL. and 
I thought that the difference between seventy-five pounds pressure 
and one bundred and fifty, being a difference of only forty degrees of 
heat, was not sufficient to account for the equality in the length of 
time, namely, six hours, when a half per cent. and seven per cent., 
respectively, are used. 

X () 255. In one hundred pounds of commercial fat, such as — 
used by candle manufacturers, what percentage of the “ impurities ” 
referred to by you would exist ? 

A. TL have never determined the amount nor the kind of impurity, 
nor do IT recollect the statement of the amount made in books; but 
have only heard from manufacturers that it amounted from nothing 
to several per cent, the statement of perecntage niade by different 
individuals being very different. 

X @). 254. State who has mentioned to you the existence of sey- 
eral per cent. of such Impurities, 

A. I really cannot recollect the individual. [now remember Mr. 
Campbell Mortitt was one. 

X Q. 255. Is the existence of such impurities mentioned by Mr. 
Morfitt in either of Ins treatises on “Chemistry applied to the Man- 
ufacture of Soap and Candles,” which have been prodaced by vou 
In this case, and are now before you? It so, will Vou quote the 
paragraphs referring to such impurities ? 

A. In chapter 24 of seeond edition, PSo6, are various process de- 
scribed for purifving the raw materials for candles. At price ee, 
sald edition, are the words: °Pheintertor quality and coloroft much 
of the rendered suet, as found th commeree, creates a Necessity ofa 
preliminary treatment for purttving and raising it to the proper 
condition of candle stock.” 

N Q). Zou. Do Vou tThenh to testity that the existence of the im- 
purities to which vou have referred delays the action of highly: 
heated water upon neutral fatty bodies ” 

A. Thats my theory. T have stated it as such, 
GS NX Q. 2o7. Passing to the seeond theory advanced by vou, 
In answer to XQ). 246, vou say, “Second, that lime, on account 
of its alkaline Power, commences the decomposition ot the fat, \ hich 
Is then continued by water.” Will vou please make this answer 
more explicit. 

A. Lime is universally acknowledged by chemists to be a strong 
base, having great power of uniting with acids to form salts, so much 
so that when heated with organic bodies it will always take an acid 
~ out of those bodies if they lye capable of forming anacid. In this, 
‘ its so-called alkaline or basic character, it is the chemical Opposite of 
anacid. Water is regarded by chemists both as a feeble acid and a 
feeble base, so that it will unite with an acid as a base, and will unite 
With a base acting the part of an acid. Lime being, then, a strong 
base and water a feeble one, | would infer, on chemical grounds 
alone, that the lime would first satisfy itself with all the acid it 
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could get out of a fat before the feeble base or acid (water) can begin 
to act. 

X @. 258. What portion of the fat does the lime, “on account of 
its alkaline power,” begin to decompose ? 

A. Apart froin the neutralization of any free acids present, which 
it would first lay hold of and combine with, any residue of lime 
would then act upon the fat as a whole, and abstract sufficient acid 
to satisfy its atomic power, 

XQ. 259. ‘Phe influence of the lime upon the whole body of fat 
would cease, would it, when the lime had extracted therefrom its 
equivalent of acid ? 

A. It would then cease 

X QQ. 260. And the lime would continue to influence or affect the 
Whole muss of fat until it had satistied itself with fat acid ? 

A. very atom of free lime would aet upon every adjacent atom 
of fat until the lime was satisfied. 

X QQ. 261. And this it would do conjointly with the water present, 
would it not? 

A. It would do so with just so much water as would be necessary 
to form glycerine from the elements of glycerine contained in that 
portion of the fat from which the lime had abstracted the acids. 

X Q. 262. The lime would not act at all, would it, except in con- 
nection with the water? 

A. It could not act without water to form lime soap on one side 
and glycerine on the other, but it night act to form a salt of lime 
with an acid abstracted from the fat without water, in which last 
cause the glycerine would be destroved. It is probable, however, that 
this last process would either not form a true lime soap, or it would 
do so with the destruction of a portion of the fat acid, and could 
net, therefore, be an economical thhanufacturing PPOCESS, . 

XN QQ. 263. Is it vour opinion, as the result of your experiments 
and research in this branch of science, that fats can be decomposed 
Inte free fat acids and solution of glycerine by the action of steam ? 

A. Steam, when passed through melted fat at such a temperature 
that liquid: water cannot exist, will decompose the fat, eliminating 
fat acid mostly uninjured, and will decompose the glycerine more or 
less, sous to form aecroleine, and probably other products. This | 
have proved by direct experiment. When steam is passed through 
melted fat in the presence of liquid water, and at high pressure, say 
S00° temperature and upwards, the fat will then be decomposed into 
free fat acids and a solution of glycerine; but in this case the steam 
only acts as a source of heat, as | have also proved by direct experi- 

ment, in which fat and water were heated to a temperature of 
669 over 500° by direct heat, without the use of steam. I know 

of no case by research, prior to the date of plaintiff's patent, 
in which fats were decomposed into fat acids and solution of glycer- 
ine by the action of steam.  T therefore know of no such case, either 
by my own experiment or by research. 

X Q. 264. Is it your opinion, as the result of your experiments 
and research in this branch of science, that fats can be decomposed 
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into free fat acids and the solution of glycerine by the action of 


steam without reference to the date of complainant’s patent ? 

A. IT have not made an experiment with that object in view, and 
can therefore form no opinion from experiment.  T would, however, 
infer from reading Wilson & Payne's English patent of July 24th, 
S54, No. 1624, that fats may be decomposed into fat acids and gly- 
cerine by distilling them with superheated steam at a temperature 
between 550° and GOO> Far, 

X Q. 265. Is that the lowest temperature at which, In vour opinion, 
fats will be decom poss d into free fat acid and solution of glycerine 
by the action of steam ” 

A. T know of no lower temperature than that stated ino my host 
answer at which such decomposition will take place, except ino the 
presenee of liquid) water, and in that case, as stated In answer to NX 
(). 263, the decomposition is effected by liquid) water, steam being 
merely the souree of heat. 

XN Q. 266. Does your last answer refer to such decomposition by 
steam ina closed or open vessel ” 

A. The apparatus being a still and receiver, In which the temper: 
ature mentioned in answer to XQ. 264 ts specified, it is an open 
vessel as relates to pressure. 

X Q. 267. Then superheated steam may exist In vessel not under 
Pressure do you mean to state , 

A. I do. 

X Q. 268. Then water ina liquid form in an open vessel may 
exist at a temperature of from 500° to GOO® Far? 

A. It cannot so exist as liquid water. 

XN Q. 269. Was, therefore, in the apparatus referred to by you in 
answer to X QQ. 264, in which you state that fats may be decomposed 
into fat acid and glycerine, tiquid water present? 

A. It could not have been present, beeause the still itself was 
heated by open fire to a temperature below 550° IF. and a current 
of steam passed through at between 550° and 600° FL, and it is ex- 
pressly stated in the patent that the products are carricd across into 
the receiver by a current of steam, which current, being superheated, 
would take up any liquid water present, 

XQ. 270. As the result of your experiments and research in this 
branch of science, are you able to state whether or not fatty bodies 
ean be decomposed by the action of superheated steam in’ the ab- 
sence of water at a lower temperature than 590° to GOO® F.? 

A. As the result of my experiments, [ean only state that fat can 
be decom posed by steam stiperheated to about the melting point of 
lead. As the result of research, | tind that Scharling states that he 
decomposed fat by the vapor of water at 520° F. 

Examination adjourned to Tuesday morning next (Mareh 2d), at 
9! oclock. 

Terspay, Mareh 2d—O$ a.m. 

Present: B.C. Tilghman, Bsq., for complainant; Charles b, Col- 
lier, lsy., for defendants. 
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G70 Cross-examination of James C. Boorn resumed: 


X Q. 271. Do you mean now and by your last answer to retract 
vour answer to X Q. 265, in which you say that you know of no 
lower temperature than 550° to 600° I, at which fats may be de- 
composed into fat acids and glycerine by the action of superheated 
steam, or do you adhere to the answer then given ? 

A. When T gave my answer to X Q. 265, my mind being drawn 

2 specially to the ‘decomposition by distillation as deseribed in Wilson’s 
patent, the process of Scharling alluded to in my last answer did 

+ not then occur to me. In Scharling’s process decomposition takes 
place, according to his siatement, by steam superheated, accom- 
panied with distillation at S20° Far, the fat acid passing over and 
no illusion made to glycirine. (Moreover, the fat named is palm 
oil, and he, Secharling, states that tallow could not economically be 
decomposed tn this manner. In Wilson's process, referred to in 
answer to N Q. 264 and 265, both the fat acid and glycerine are 
alleged to be produced. In Scharling’s process only fat acid is 
alleged to be produced. But in neither precess is fat decomposed 

~ into fat acid ana elycerine by the action of highly heated water.) 

(That portion of the answer within parenthesis objected to by de- 
fendanuts’ wotgoinge as not being responsive to the question.) 


XN Q. 272. X Q. 271 repeated. 


(Complainant’s counsel objects that the X Q. 271 does not correctly 
quote X Q. 265, to which it refers, in this, that Xx Q). 265 says “ solu- 
tion of glycerine,” while X Q. 271 says “ glycerine.” 


A. The greater part of knowledge is due to memory, and as 
memory docs not act always instantaneously, hence the superior ad- 
vantage In the deliberate writing of answers to questions propounded 
o over answers dictated by word of mouth. From the framing of the 
previous questions my mind was specially drawn to the decomposition 
of fat by the action of superheated steam, and when the X questions 
264 and 265 were propounded T did not at the moment recollect the 
process of Scharling, which decomposed palm oil at a lower temper- 
ature than 500°, so that In relation to the mere decomposition of fat, 
without relation to glycerine, a lower temperature than 550°, if 
Scharling’s statement be true, should be given as one at which a fat 
will decompose. In my answer to X Q. 264 I meant solution of 
glycerine instead of glycerine, which (solution of glycerine) was re- 
ferred to in the question. So far, then, as relates to the decom po- 
sition of fat by superheated steam, so as to obtain both free fat acids 
and solution of glycerine, I do not retract so much of the answers to 
X 4). 264 X Q. 265 as states the lowest heat known to me to be 550° 
lar. 

X Q. 275. Is Wilson & Paine’s process one of distillation ? 

A. It is. 

XN Q. 274. Do you mean that by itsolution of glycerine is obtained ? 

A. | quote the following from Wilson & Paine’s patent: “ Our in- 
vention” * * * “consists of distilling over glycerine, together 
with the fat acids, from” * * * = “ fats, the elycerine and fat 


726 RICHARD A. TILGHMAN Vs. WILLIAM PROCTOR ET AL. AND 


acids being mixed, but uncombined, so they will separate when al 
lowed to stand, by which process” * * * “the glycerine” * * * 
“will be dissolved ia the water resulting from the condensation of 
steam.” A solution of glycerine is therefore obtained. 

XQ). 275. If, therefor, glycerine is “ distilled over,” it is found as 
the solution of glycerine, is it not? 

A. ee 

07 | X (). 276. Task vou now if you have not long known that 

superlicated steatn, In the absence of liquid water, and ata 
temperature far below 5507 I, will decompose fats into fat acids and 
solution of glycerine; and have vou not testified to that fact in your 
examination-in-chief herein, and have you not also repeatedly testi- 
fied toat in other suits than this? And vou are referred now to 
answer Yl of your examinadon-mn-echitet. 

A. [have only known sueh decomposition into fat actds and solu- 
tion of glycerine since reading Wilson & Paine’s patent, and Tam 
not aware of having testified to that effect In suits prior to the pres- 
ent one. Tspeak from memory. The answer to question OL refers 
to Wilson's patent, and also to Berthelot’s experiments, which were 
first known to meat the same time that Wilson & Paine’s patent 
was made known to me. Wilson’s patent and Berthelot's experi- 
ments refer to distillations of solutions of elycerine. Wilson & 
Paine’s pritent desertbes the decomposition of tat by distillation with 
superheated steam with the production of free fat acid and solution 
of elycerine. 

X\ (). aii. Ilave You read the i position of Professor Robert I. 
Rovers, given on behalf of the complainant ino the suit against 
Mitchell, heretofore referred to, commencing on page S2 of printed 
copy ? 

A. L have read and T understand it. 

XQ. 278. When did you read it? 

A. Several years STnee, 

\ a2. 279. In answer to question Ze), pruioe Sthof said deposition, 
Professor Rogers says: “Tn consequence of the names Du Brantaut 
amd Seharling having been associated in questions and answers 
Which T have heard to-day, [tind [have represented the results to 
be expected in) Duo Brunfaut’s expertments as those belonging to 
Scharling, while, in fact, since Scharling’s experiments were made 
at only 320° F., the decomposition of glycerine and the production 
of acroleie would not take place.” Dw Vou agree with Professor 
Rogers in the opinion expressed by lim, that “ the decomposition of 
glycerine and the production of acroleine would not take place” in 
Scharling'’s process 4 

A. IT infer that it would not take place at the te mpc rature of S20 
as in Se Ths ling’ s expe riments, basing miy ODILON Upon the state- 
ments in Wilson & Paine’s patent, that ely ce rine is not decomposed 
by superheated steam at 550° FP, 

XQ. 280. Tf, therefore, as stated by vou in answer to X Q. 2 
you find tha: “at a irling states thist he decomposed fiat by the Vi ro 
of water at 320° F., and if, by such decomposition, the glycerine of 
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such fat was not destroyed, then Scharling did produce free fat acids 
and solution of glycerine, did he not ? 

A. 1 infer from Wilson & Paine’s patent that Scharling, by super- 
heated steam at a temperature of 520- F., did decompose palm oil 
into free fat acid and glycerine ; but as he does not mention glycer- 
ine as a product, either he did not obtain it or he had not the wit to 
take advantage of the discovery if he did obtain it. 

X Q. 281. If, therefore, as stated in your answer to X Q. 265, that 
you “know of no lower temperature than that stated in last answer 
(to wit, 550° to 600° FL) at whieh decomposition into fat acid and 
glycerine can be effected by superheated steam, except in the pres- 
ence of liquid water, and that in that case the decomposition is 
effected by liquid water, steam being merely the source of heat,” 
then liquid water was present in Scharling’s process, was it not? 

A. What I state as knowing refers to positive knowledge de- 
rived from experiment or research, and not from inferences 
2 upon the past facts described from subsequent knowledge. I 
infer from Scharling’s description of the process, that it was a 
distillation at the temperature of 520° I. that liquid water could not 
have been present ina distillation at that temperature. Liquid 
water could not be present in a distillation at that temperature. 

\ (). 2S. Scharhng used “a covered vessel, did he not ? 

A. Ile did, as all stills must be. 

X @. 285. Do you mean to testify that there was no condensation 
of steam in the “ boiler” used by Seharling ” 

A. i do, because it Is expressly stuted that the boiler Wis h “ated 
hy a coal fire to the temperature of 320° F., at whica point steam 
could not condense into liquid water without being under pressure. 

XQ. 284. Do you mean to say that the palm oil, when placed in 
said boiler, was at a temperature of 520° FL? . 

A. The palm oil was brought to that temperature by means of 
superheated steam, 

XQ. 285. The superheated steam, in bringing the palm oil to 
such temperature, must itself have been condensed into water, must 
it not, untilan equilibrium of temperature between steam and oil 
had been obtained ? 

A. If he began the operation when the material and boiler were 
below 212° F. steam must have condensed into liquid water, which 
would be again resolved into steam as the temperature arose above 
212° Fk. He makes no mention of the commencing temperature. 

X QQ. 286. In the defendants apparatus is not superheated steam 
in large quantity continually present and operative during the 
”) 


POCCSS 
, A. It is stated to be driven in during the operation, and must 
therefore be continually present. The mode of its operation is 
minutely detailed in answer to Q. 1). 

X Q. 287. In the decomposition of fatty bodies into free fat acid 
and solution of glycerine by the action of superheated steam in 
such form of apparatus as described by Scharling, will you please 
state the precise chemical operations as they suecessively take place? 
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(Complainant’s counsel objects that Scharling does not state the 
decomposition of fatty bodies Into free fat acids and solution of 
elycerine ly superheated steam.) 

A. It appears from Scharling’s deseription of the process that he 
obtained from two pounds of fresh palm oil tia two hours’ time one 
pound of fat acid and that he did not examine any other product. 
[ infer from knowledge subsequently gained that the heat employed 
must have decomposed il portion of the fat Inte free fiat acids and 
elycerine, but that he was entirely ignorant of the production of 
glycerine, or else he would have availed himself of the process for 
profit if he had known that glycerine had been so produced. 

X (). 28S. In the pilin oll and other fatty bodies treated by Schar- 
ling, and before their treatment, glycerine existed as the base of such 
fats, did it not? 

A. IT have no doubt of it. 

XQ. 280 When sueh fats so treated by him were resolved into 
free fat acids what was substituted for said base “gelveertme?” 

A. No mention is made hy lyin of any substitution, and, as stated 
IN previous answer, |b infer that glyeerine was produced, although 
he appeared to have been tgnoerant of it TP know of no substitution 
lor lve rine 

XN GQ. 2800 Phe olveerine of said fats must have been freed 
TES fromeats chomienl combination with the fat before free fat 
welds Were produced, must it not’ 

AL The cloments of elveertne Ure sHnultaneoushy produeod with 
the cloments of fut actds on their separation trom: eaeh other, both 
vsstuming the elements of water tn order to become respectively free 
feat “nets tia CLVCOrLLE Now, it he strates threat free fat acts were 
produced, the elements of the giveerine must have separated at the 
S2itt« Lime, bunt he clan S bot state \wit ther elVe rine Wils produce dl or 
resolved Inte other bodies, ar Lon Ss stile tliat nerol Lhe, One oft the 
products of altered vlyvcerine, Wits hot obtatned, lt Is merely my 
Inference from: subsequent knowledge that elveertne was obtained, 

\ (). y+) Then Is Scharling’s Process theel ments of the fart ane ids 
my such fats combined with the clements of water to form free fat 
nels cdl af not? 

A, | Lave ne doulyt tlhrat ther did 

NG). 282. And thev took sueh elements of water from the steam 
with whieh they were heated, did t L? 
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highly-heated steam on the one hand and highly-heated water on 
the other? 

A. If free fat acids and glycerine be formed in either case, the 
chemical principles involved, to wit, the assumption of the elements 
of water in order to form tree fat acids and glycerine, are the same. 
(The manner of performing the operation is different.) 


(The last sentence of answer objected to as being irresponsive to 
the question, and the question repeated.) 

XN Q. 295. XQ. 244 repeated. 

A. If free fat acids and solution of elveerine be formed in either 
ease the chemical principles and affinities involved, to wit, the as- 
sumption of the elements of water in order to form free fat acids 
and solution of uvlycerine, are the same in both. 

\ C). SEM. It the free fat acids and solution of glycerine he pro- 
duced by the action of superheated steam ina distillatory apparatus 
oropen vessel on the one hand and by the action of highly-heated 
water on the otlier, the chemical principles involved are the same, 
are they not: and theonly ditlerence between the two processes con- 
sists In the form of the apparatus, does it not? 

A. The chemical principles involved in the two processes are the 
same, and the ditterence betwoen thre PPrOCESSEs is that in the one case 
the decomposition is effected by highty-heated water and in the other 
by stent. “Phe apmaratas ta the one is closed and under prossure, 
In the other itis open and not under pressure. The chemical prin- 
ciples Involved are the same as to the formation of free fat acids and 
elycertne. “Phe one is a process of distillation, to wit, the process by 
sterm; the other is not a distillation, 

X Qo 297. Tf as a chemist, vou are informed that fats are 

G74 decomposed by any process Into free fat acids without the 

slightest trace of acroleine compounds being remarked orob- 

served, would you infer that solution of glycerine was obtained, or 
that glycerine was destroved—which ” 

A. My first inference would) be, if the temperature had not been 
too high, that glycerine, or, 1f suflicient water were present, solution 
of glycerine, had been formed ; but it would not necessarily follow, 
because glveerine is a body quite sensitive to decomposition, form- 
ny other bodies Lye sides he rol ne, 

XQ. 298. TP quote now trom Scharling, Defendants’ Exhibit No. 
12: “Tnall these distillations there was not the slightest trace of 
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“Tf free fat acids and solution of glycerine be formed in either ease 
(that is, by highly heated steam, on the one hand and highly-heated 
water on the other), the chemical principles and affinities involved— 
namely, the assumption of the elements of water to form free fat 
acid and solution of glycerine—are the same in both.” You have 


further stated in answer to X questions 201 and 295° that you infer 


that free fat acids and solution of glycerine were formed in Sehar- 
ling’s process by combining with the elements of water. Will you 
now state, leaving out of view the difference in the forms of appa- 
ratus employed by Scharling and Tilghman respectively, what new 
chemical principle, if any, was discovered by Mr. Tilghman and ts 
made known in his said letters patent ? 

A. I have stated in several answers, both those referred to in the 
question and others, that the chemical principles involved in- the 
formation of fat acids and glycerine are the same in the several pro- 
cesses referred to; but T have nowhere stated that the chemical 
principles and affinities Involved in the decomposition of the fat into 
free fat acid and glycerine are the same in Seharling’s and Tileh- 
man’s process. [will now state as a more general fact that it has 
been known for over thirty years that when fats are decomposed so 
as to form free fat acids and glycerine, either directly or indirectly, 
the clements of water are taken up by the elements of the fat acids 
and of the glycerine so as to form, when separated from each other, 
free fat acids and glycerine. There is, therefore, nothing new in 
these chemical principles and affinities. Untilthe date of Mr. Tilgh- 
man’s patent T cannot find thatit was known to any one that neutral 
fats could be decomposed into free fat acids and glycerine by the 
action of highly-heated water. This chemical principle, then, 
namely, the decomposition of neutral fats into free fat acids and 
glycerine by the action of highly-heated water, [ regard as a new 
chemical principle discovered by Mr. Tilghman, and different from 
the chemical principles involyed in any other process known. 

XQ. 500. Have you not stated that vou believed or inferred that 

Scharling decomposed fats, producing free fat acids and selu- 
675 tion of glycerine, by the action of superheated steam, and do 
you het now so state and believe? 

A. TL did so inter, and do now inter and believe it. 

XN Q. 3501. Have vou not stated, and do you not now state and be- 
lieve, that in Scharling’s process such free fat acids and solution of 
glycerine were formed by the elements of those fat acids and of gly- 
corine existing In the fats, combining with the elements of water ” 

A. T have not so stated, but [said that T inferred and believed it, 
In answer to the questions if solution of glycerine and free fat acids 
were formed: and Lnow reassert that in as far as such free fat acids 
and glycerine were produced, as far as the production was concerned, 
the operation Was as stated in the latter part of the question, 

XN Q. 502. Supposing, then, that Seharling did produce free fat acids 
and solution of glycerine, and leaving out of view the difference, if 
any, between the apparatus employed by him and that emploved by 
Mr. Tilghman, will vou now state what new chemical principle in 
the decomposition of fats was discovered by Mr. Tilghman ? 
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A. Mr. Tilghman discovered that neutral fats could be decomposed 
into free fat acids and solution of elycerine by the action of water at 


a high temperature and pressure. This | regard as a new chemical 
, principle. 


X Q. 305. In Mr. Tilghman’s process do not the elements of fats 
tuke up the elements of water on the one hand to form free fat aeid, 
und do not the elements of glycerine on the other take up the ele- 
ments of water to fourm solution of glycerine? 

A. They do. 

X Q. 504. Do they not do this also in Scharling’s process ? 

A. T infer that they form free fat acids and glycerine, which last 
forms a solution of glycerine by condensation of steam in the re- 
colver. 

XQ. 505. When did you first hear of the use of liquid water ata 
temperature such as employed by Mr. Tilghman ? 

A. I first heard of it about 1832 or 1833, when I witnessed the 
operation of the so-called Perkins steam-gun. 

X (). 306. In your deposition, given in the original suit against 
the defendant Werk, vou testified as follows, did you not ? “ The use 
of superheated steam has been known for many vears—for twenty 
vears—for manufacturing purposes. I have not heard of water be- 
ing used at such a temperature until [T heard of ‘Tilghman’s patent. 
I have known steam to be used at 2,000 atmospheres—supposed to 
be 2,000—in Perkins’ steam-gun.” 

A. I did so testify. 

X (). 307. Perkins’ steam-gun was not the same as Perkins’ steam- 
engine, Was it, referred to in Defendants’ Exhibits 1, 2,5, and 10? 

A. It was not. 

XQ. 308. Was not the announcement first publicly made by Mr. 
Perkins, in connection with his said steam-engine, that water could 
be heated under pressure to such high temperature without passing 
Inte Vapor, so fur as your knowledge extends ? “ 

A. Tam not at all aware of such an assertion by Mr. Perkins be- 
ing claimed as the first announcement of that fact. 

XQ. 509 Can you refer to an earlier announcement of it? 

A. | cannot, at this moment, recollect a date of such announce- 
ment, but know that it was long anterior to Mr. Perkins’ time. 

XQ. 310. In Defendants’ Exhibits Nos. 1, 2,and 3 it isannounced, 

is it not, that fut was changed by water, heat, and pressure ? 
O76 A. It is announced in the title of Exhibit- 1, 2, and in 
the first clause of No. 5. 

XQ. 311. Do you know what the pressure was in the generator of 
Mr. Perkins’ steam-engine ” 

(Complainant’s counsel objects to the question as being vague, and 
that it does not specify what generator or engine is referred to, or in 
What exhibit.) 


A. It is nowhere stated in the Exhibits 1, 2,5,o0r 19% After stat- 
ing in Exhibit 19 that he believed water could be heated to a force 
equal to 56,000 pounds to the inch without boiling, he further states 
| that it was not necessary to heat the water to more than 500° F. to 
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have it flash into steam. In describing the details of his engine it 
is stated that a valve, 8, is loaded with a weight equal to 700 pounds 
on the square inch, which is nearly fifty atmospheres. These are 
the only expressions of pressure which I find ino the exhibits in 
reference to Perkins’ steam-cngine. 

X Q. 312. Taking Exhibit No. 1, what became of the steam which 
passed from the generator into the cylinder of the engine ? 

A. It was condensed into water subsequently to performing its 
functions in the clylinder, issuing as water from the end of the ejec- 
tion pipe Into the tub placed to receive It. 

X Q. 315. Was not the eylinder a closed vessel, so fur as pressure 
was concerned ? 

A. It was. 

X Q. 514. Was not the steam which passed into it from the gene- 
rator condensed there to some extent? 

A. I infer that it was not from the deseription viven 1 Exhibit 
1), in which it states that when the steam drove the piston such 
action “opened a pipe, K, into which the steam passes,” and in which 
it is condensed. 

X Q. 515. Do you think it possible that no condensation took place 
in the eylinder ? 

A. I eannot judge of a possibility when we have the direet ex- 
pression that the steam passed through the pipe Ix. 

XQ. 516. What beeame of the condensed steam ? 

A. It entered as water into a tub placed to receive it. 

XQ. 317. What then became of it? 

A. It was repumped into the generator. 

XQ. 318. The change that took place in this fat, then, whether 
caused by the steam or by the water, took place in a closed vessel 
and at high temperature and pressure, did it not’ 

A. It appears to have done so. 

XQ. 319 Will you look at page 172, referred to in Defendants’ 
Exhibit No. 2, and state under what subject-matter such change of 
fat in Perkins’ engine is referred to? 

A. Under head of “ Miscellaneous Intelligence” in “ Chemical 
Science.” 

X Q. 320. [s itnot stated in Exhibits land 2 thatthe fat so changed 
in Perkins’ engine * dissolved readily in alkalies -? 

A. It is so stated. 

X Q. 321. Does a neutral fat “ dissolve readily in alkalies ? ” 

A. Not very readily, unless the alkali be very strong. 

XQ. 322. Do not Exhibits 1 and 2 state that this fat, as changed, 
resembled Chevreul’s acid of fat, inasmuch “as it dissolves readily 
in alkalies,” “ as well as in its solubility in aleohol ? ” 

A. No; the experimenter thinks that it is more readily 
677 soluble in alkalies than fat, and in this respect, as well as in 
iis solubility in alcohol, resembles Chevreul’s acid of fat. 

XN Q.525. From your Knowledge derived from experiment and 
research in this) braneh of sclelice, are vou of opinion that the fat 
used in Perkins’ engine and exposed to the action of steam or water, 
or both, as this fat was exposed, was not decomposed ? 
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A. I would not have known at that period whether it was decom- 
posed by water, steam, or heat of either, but now, in the light of Mr. 
Tilghman’s patent, | would suppose that it was decomposed. 

X Q. 524. And if decomposed, then it resembled Chevreul’s acid 
of fat, did it not? 

A. According to the experiments made upon it, it resembled that 
acid In some respects, and in others it did not. 2 

X (. 325. In view of your present knowledge, you believe, then, 
do you not, that this fat in Perkins’ engine was decomposed, pro- 
ducing fat acid in a close vessel at high temperature and pressure ? 

A. Linfer that it might to have done so, but the experiments 
then made upon it do not at all clearly allow of such a conelusion. 
Its nearly insolubility in ether, and its leaving an ash principally 
of carbonate of lime, together with its black, dirty, waxy appear- 
ance, and not melting in boiling water, forbid me to conclude or 
believe that the product was fat acid. That the fat was changed 
appears from the description of the product and its properties, and 
that this change took place either through highly-heated water or 
high steam. The change appears to have been a decomposition, 
but, from the deseription of the properties of the body, I cannot, 
even with my present knowledge, believe it to have been free fat 
acid, 

X (. 326. Do you make a distinction between fat acid and free 
fat acid? If so, state what you mean by each, in connection with 
your foregoing answer. 

A. T used the term fat acid because that was in the question, and 
the term free fat acid because I think it a more correct expression 
in the present suit. The two expressions in the foregoing answer I 
consider as identical. 

XQ. 327. As a chemist, what changes, if any, do you know to be 
produced in the decomposition of fats by the action of highly heated 
water or steam without the production of fat acid ? 

A. I know of no other without such production. - 

X Q. 328. Having stated, in answer X Q. 323, “ But now, in the 
light of Mr. Tilghman’s patent, 1 would suppose that it was decom- 
posed,” and having in your last answer stated that you know of no 
decomposition of fats by highly-heated water or steam without the 
production of fat acid, | ask you now whether, in your opinion, fat 
acid was not produced in Perkins’ engine ? 

A. To form my opinion from theory, fat acid ought, I think, to 
have been produced. But that the product was not fat acid the 
properties of the product given in Exhibits 1 and 2 clearly indicate. 
| therefore cannot go against facts, and believe that fat acid was 
produced. I can conceive that friction in Perkins’ cylinder may 
have modified the product so that it was not fat acid. In any ease, 
I can say that I do not believe it was fat acid. 

XQ. 520. And yet you suppose that the fat was decomposed ? 

A. I do SUpPpose so. 

XQ. 330. Now, will you state what modification of the product 
vou can conceive of that the friction in the evlinder may have pro- 
duced ? 


~J 
Ce 


! RICHARD A. TILGIMAN Vs. WILLIAM PROCTOR ET AL. AND 


A. | cabhhot CONCEIVE What other specific products cuh be 


OTS produced, but | hiecant | only conceived the possibility of 


modification by friction, 

X (). edd. Miglit hot one of those modifications have been the 
combination with the product of “a trace of copy r?” 

A. Yes: the combination of a trace of COP per with an equivalent 
quantity of fat’ 

X Q.352. Would not such trace of copper to some extent Indicate 
that the fat hal been aciditied ? 

A. No: it would rather indicate that the oxide of COP per had cde- 
ee a alent yuli maitity of fat and formed a COP Per samp, 

\ () ' | Does not an acid fit more Pe adily attack COPpPer or other 
metal en: a neutral fat’? 

A. L have no doubt that it would attack COP per in the presence of 
air more readily, and the oxide of copper still more readily than 
neutral fiat. 

XQ. S34. In answer te Q. 72 in chief vou say, referring to the fat 
as Changed in Perkins’ engine, that “it ditlers a from (complain- 
wnt’s) in the presence of lime In unknown quantity and from an un- 
known source” | will ask you if the fattacid of commerce does not 
contain lime. 

A. I do not know it from hyowh experience, nor do | know from 
Information of others, that it Is always present. 

XN QQ. 555. Ps it usually present? 

A. Tam not aware that it is from any source of Information. 

XQ. 536. Then why, in answer to Q. 45, did vou state as follows: 
“Tt does contain lime. My authority is Dumas’ Che suistry, vol. VI, 
pipe GSO; Roret’s huevelopedia, prigre 163?" 

(Complainant's counsel objects that Q. 45 does pot refer to the fat 
acids of commerce generally, but only to the “stearic acid of com- 
meree Which has been prepared by the use of Time.”) 

A. In my answer to NX Q.oS54 DT referred to fats, and did not observe 
the expression fat acid of commerce; and what ts stated as to pres- 
enee of lime, in answers to NX Qo Sod and 855, is intended to refer 
only to the fats of commerce. 

Examination adjourned to to-morrow (Wednesday) at 10 o'clock 
a. mn, 

WEDNESDAY, Mareh pd—10 a.m, 

Present: B.C. Tilghman, Esq., for complainant; Charles B. Col- 
lier, Esq., for defendants. 

Cross-examination of witness resumed : 

X Q. 557. Then the fat, as changed in Perkins’ engine, in having 
some lime combined with it, resembled in such respect the fat acids 
of commerce referred to in your examination-in chief, did it not? 

A. It resembled it, as far as T can determine, only in respect of the 
content of lime, but the word “some” in the question makes thie 
question ambiguous. 
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X Q. 338. Did it not also resemble the fat acids of commerce in 
being soluble in alcohol? 

A. It did in being soluble in “ hot alcohol.” 

X Q. 339. Did it not, in possessing these properties—that is, in 
being soluble in hot alcohol and hav ing in combination with it some 
lime also—resemble the stearic and oleic acids of defendant’s product? 

A. The experimenter in Exhibit 1 states that it resembles Chev- 
reul’s acid of fat; not that it is acid of fat “in these respects,” but 

the balance of the sentence in Exhibit 1, namely, “the alkaline 
679 solution is turbid,” shows that even in these respects there is 

a difference between it and stearic and oleie acid of defend- 
ants, or any fat acid of commerce that IT have tried. 

X Q. 540. X Q. 839 repeated. 

It does resemble the stearic, but not the oleic, in the content of 
lime. It resembles both acids in the solubility specified. 

XQ. 341. Did vou not, in answer to question 41 in chief, state 
that you examined samples of commercial stearic and oleae acids 
furnished by defendants on the 17th of December, 1868, and found 
that they contained lime ? 

A. I did so state. 

X Q. 542. Would not such fat acids, when burned, leave an ash of 
carbonate of lime? 

A. They did leave such an ash. 

X Q. 345. And in this respect they resemble, do they not, the fat 
as changed In Perkins’ engine? 

Thev certainly resembled it in that respect. 

XN QOS. In what state of combination do vou think the lime 
existed in the fat as changed in Perkins’ engine? 

A. Asa lime soup. 

X QO 545. Do vou think that the fat, as changed by Perkins’ en- 
gine, 7 isa pure neutral lime soap? 

A. As T ean only judge of it from the experiments detailed in Ex- 
hibit 1, Tecan draw no other conclusion than that it was a lime seap, 
With a trace of copper soap. 

XN QQ. H6. Do you think that the entire product was a combina- 
tion of lime soap and copper soap ? 

A. Judging from the description of it in Exhibit 1, I think that 
the entire product mn the black, waxy scum, was a mixture of lime 
SOK v cop Ay soap, ane lm purities whic h are not further described. 

*X QQ. 547. Would a mixture of lime soap, copper soap, and im- 
purities, boine digested in hot aleohol, leave a “clear solution”? 

A. It would, with the exception of the impurities, probably in- 
cluding the trace of copper soap. 

X Q. 548. Does a lime soap dissolve in hot alcohol and make a 
clear solution ? 

A. it does, 

X Q. 349. In your deposition given in the original suit against 
the defendant Werk, vou testified as follows, did you not—page 353, 
printed copy, answer to Q. 27—“ By treating the alleged product of 
Werk with alcohoi, which dissolves the fat acid and glycerine, but 
which does not dissolve lime soap,” &¢.? 
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A. T did. 

XQ. 350. Exhibit 1 states, does it not, that “the cold alcoholic 
solution, on evaporation, left a substance similar ino many respects, 
but much softer, even tlaid”? To what do you think it was similar 
In Many respects ” 

A. It makes that statement. T infer that it refers to the precipi- 
tate from the hot alcohol, namely, the gravish, waxy, brittle sub- 
stance. 

XQ. 551. If the mixture treated by hot alcohol was one of lime 
soap, copper soap, and impurities, What was left in the cold alcoholic 
solution after evaporation? 

A. T can only infer from the statement in Exhibit 1 that the simi- 
lar substance Was a mixture of stearic and oleic lime soaps. 

XQ. 552. Would a mixture of lime soap, copper soap, and 
OHSO0 impurities, being treated by hot aleohol, and the clear solu- 
tion arising therefrom being set aside, leave tloceult having 

the lustre and ppearanee of Wax on cooling t 

A. It would not without fusion of the tloecul, 

XN Q. 393. What do vou understand by the word * fused “as apphed 
to the floeculi in Exhibit i? 

A. TL understand by it, as every chemist would, melted by heat. 

XN Qo. 304. Would a mixture of Time seap, copper soap, and. im- 
purities, such soaps containing no tree fat acids, and being treated in 
het aleohol, as desertbed in Exhibit 1, leave theeeuly * separating in 
abundanee from if th cooling. Stile hy iis desertbed in exhibit l ? 

A. Such mixture would leave such tloecull, separating under the 
conditions stated, 

XQ). 550. What would such ftloceuli be, neutral or acid? 


Complainant’s counsel objects that the question as to the proper- 
ties of floceull found in lime seap in general tends to mislead the 
witness, and that it should be contined to the floceuli from soap de- 
rived from the kind of fats specified in the exhibit, to wit, “a mix- 
ture of about equal parts of Russia tallow and olive oil.”) | 


A. They would be neutral. 

XN Q. 396. And if neutral, would they, wlren dried, collected, and 
fused, give a gravish substance, contracting and cracking as it cooled, 
with the lustre and appearance of was, but rather more brittle ? 

A. TL infer that the term grayish indicates a little coloring matter 
of the natare of which Lam ignorant, otherwise | believe that such 
a hypothetical mixture, treated as stated In question, would give a 
product with the properties described. 

X Q.557. And if neutral would it dissolve readily in alkalies? 

A. It would in strong alkalies, making a turbid solution. 

XQ. 358. Then lime soap formed from a mixture of about equal 
parts of Russia tallow and olive oil, bemg treated or digested in hot 
aleohol, will yield an abundance of floceuli consisting of neutral fat, 
will it ? 

A. Lime soap from any souree could not vield neutral fat. 

XN Q. 359. Tlaving stated that these floceuli described in Exhibit 
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1 were, in your opinion, neutral and not acid, what do you mean by 
neutral ? 

A. That they were not acid. 

X Q. 360. Were these floceuli neutral lime soap ? 

A. I believe them to be such from the experiments detailed. 

XN Q. 361. Has neutral lime soap the “lustre and appearance of 
wax” after being melted ? 

A. It has a resemblance to wax both in appearance and lustre. 

X Q. 362. Is it “ rather” lighter than “ water?” 

A. Lime soap may be made lighter, of the same specific gravity, 
or heavier than water. 

X Q. 363. Please answer the last question, referring to the floceuli 
in Exhibit No. 1, and treated as therein described, supposing them 
to have been neutral lime soap as stated by vou ? 

(Complainant’s counsel objeets to the witness being called upon to 
describe any properties of the floccult in Extibit 1 other than those 
specified, as itis impossible that witness can ever have seen or exam- 
ined said tloeeul.) 


A. Supposing it to have been lime soap, the property enunciated 
in N Q. S62 shows that it was in the condition of hghter than water, 


as given In answer to XQ. 36z. 
OS] Q. S64. Supposing it to have been a neutral lime soap, 


from whence do vou infer from Exhibit 1 that it obtained its 
lime ? 

A. Not having been present, and knowing nothing of the cireum- 
stunees or materials used further than are detailed in Exhibit 1, it 
is impossible that IT could even conjecture the source of the lime 
with any degree of probability. 

X Q. 365. Might not the water used in said engine have contained 
carbonate of lime; and, ifso, would not this account for the presence 
of lime in such tloceuli? 

A. It is possible the water may have contained carbonate of lime, * 
although not likely, but Lam not aware that carbonate of lime can 
decompose a neutral fat to form lime soap unless it be ata high 
pressure and temperature, and even under these last conditions I do 
not recollect an experiment upon this point. 

X Q. 566. Does a lime soap burn like fat ? 

A. It will when heated in a similar manner as fat when heated. 

X Q. 367. And when burned would it leave only a slight ash of 
corbonate of lime? 

A. It would leave when burnel an ash of about } to 5 of its 
weight of lime or its carbonate, and if the quantity of lime soap 
were small the quantity of ash might be expressed as “ slight.” 

X Q. 368. Was not Mr. Faraday eminent as a chemist and man 
of science ? 

A. He was very eminent as such. 

X Q. 369. Who was Johann Gottfried Dingler? 

A. He was the editor of a German technical journal. 

X Q. 370. Having stated in answer to questions 67 and 68 in chief 
“that chemists did not, as a matter of fact, become acquainted with 
15—SS85 
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that fact, to wit, the decomposition of fats into fats acids and glye- 
erine by the action of water ata high temperature and pressure, 
from the publication of Exhibits 1, 2,3, and 19, and that when new 
chemical facts or discoveries are published, they are collected and 
embodied in standard chemical treaties which represent the state of 
the science at the date of their publication,” I will ask vou whether 
you did not, together with Professor W. L. Faber, edit and publish 
an edition of Regnault’s Chemistry in A. D. 1860, and whether such 
work is not recognized as a standard chemical treatise ? 

A. IT did edit the same conjointly with Mr. Faber, and it is recog- 
nized as a good standard treatise. 

XQ. 371. Was not the complainant’s patent published prior to 
the publication of your said work ? 

A. It was. 

XQ. 3572. Is any mention made in your said treatise of the com- 
plainant’s process ? 

A. I know of no reference to it in’ Regnault’s work, of which my 
edition is a mere translation with a few notes, 

N Qo S73. Leaving now the Perkins engine exhibit, will vou 
please state whether water will dissolve or separate oleie acid from 
a mixture of stearic, margaric, and oleic acid combined as a lime 
soap” 

A. It will not. 

XN Q.ST4. Tn the saponitication of fatty bodies by lime, in what 
state of combination with the lime will the oleic acid be found ? 

A. As oleate of Ime. 

NX Q.375. In such saponitication—that is, with a full equivalent 

of lime, if lime soap is the product—will all the acids of the 
OS2 fat, to wit, the stearic, margaric, and oleie acids, be combined 
with the lime so as to form a lime soap ? 

A. They will form a mixed lime soap. 

Q. 576. Ifa product of lime saponification be presented to vou, 
and be treated by water, and as the result of such treatment oleie 
acid is dissolved by the water, what inference would you draw there- 
from? 

A. T cannot suppose such solution of oleic acid in water, as it is 
contrary to experience, 

N Q.3577. In) Defendants’ Exhibit No. 6, what is stated as to the 
separation of the stearic and margaric acids from the oleic acid 
under the tirst process? 

A. “We decompose by water the soapy mass obtained by saponi- 
fving greese, tallow, ete, by an alkali; the water dissolves the oleate 
to the exclusion of the great mass of the stearic and margarie acids, 
which are left behind in the state of supersalts” 

XQ. 37S. What do you understand by the word “oleate” in that 
sentence? 

A. Oleate of alkali—that is, acid combined either with soda or 
or potassa, 

XN Q. 379. What kind of alkali do you infer from said exhibit was 
used by Gay-Lussae and Chevreul? 
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A. I infer that it was either potassa or soda, from the solubility in 
water of the oleate mentioned. 

X QQ. 380. If it was lime the water would not have dissolved the 
oleate, would it? 

A. It would not have dissolved the oleate of lime. 

X QQ. SSL. Is it not stated in said exhibit as follows: “ We saponify 
the fatty bodies destined for illumination, &e.,” and is it usual in 
such saponification to use either potassa or soda? 

A. It is not now usual. 

XQ. 582. Was it ever so”? 

A. It was so described in the first patent of Gay-Lussac & Chev- 
reul, January oth, 1S2o. 

X Q. 583. Is not the word “saponification” applied in France in- 
diseriminately to the decomposition of fats, whether by heat, sul- 
phuric acid, lime, or other process? 

A. T have seen it so applied in French works, but whether uni- 
versally so ap lied in France I do not know. 

X Q.3SS4. The use, then, of the word “saponification,” in the 
patent of Gay-Lussae & Chevreul, does not necessarily imply that a 
full equivalent of alkali was used, does it” 

A. LT think that it does, because no other method of saponification 
than by alkali or oxide of lead was known at the date of said patent, 
and the fat was thoroughly saponttied., 

X Q.3585. Turning to Defendants’ Exhibit No. 7,do you infer 
that the treatment of tallow, as remarked by Mr. Kufahl, was with 
Water or steam, or neither? 

A. L infer it to have been by means of steam, because those are 
the words used in the exhibit. 

X «). 386. And do you infer that it was in a closed vessel ? 

A. I do, because It is stated to be under pressure of several at- 
mospheres, | 

XQ. 587. And if tallow is treated in a closed vessel by steam, 
under a pressure of eight to ten atmospheres, do you not believe 
that it will be decom posed ? 

A. TL inter such a result under the conditions named. 
GSS X @. 388. Do vou not also infer that the resulting products 
of such decom position would be free fat acids and solution 
of viveerine? ; 

A. T could only infer such resu:t from Secharling’s statement mn 
Exhibit 12,in which he distilled fats with highly-heated steam, and 
alleges that he obtained fat acids as a product; but whether such 
result conld be produced by mere steam highly heated or by dis- 
tillation by highly-heated steam, I cannot say. As relates to the 
solution of glycerine I can make no inference at all. 

XQ. 350) What is the temperature corresponding to a pressure of 


“eight or ten atmospheres?” 


A. From 350° to 367° Far. 

X QQ. 300. Do you believe, as the result of your experiments and 
research im this branch of science, that in such decomposition of 
tallow in a Papin’s digester by the action of steam at a pressure of 
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eight to ten atmospheres, corresponding to 500° F., the glycerine of 
the tallow would be destroyed ? 

A. I cannot answer from my experiments, in which I treated fat 
with steam at about GOO° Far. and not lower. From my research 
into Wilson & Paine’s patent, No. 1624, [ believe that glycerine is 
not decomposed in a current of steam at 550° or GO0® Far, So far 
the answer refers to a current of highly-heated steam. I cannot 
form any opinion as to the action of steam at the temperature 
hamed in © question in a closed vessel like Papin’s digester. 

X Q. 391. Do you believe that glycerine is more like ly to be de- 
stroved in a Papin d-gester by the action of steam at a temperature 
of 350° F. than in a distill: atory apparatus, such as used by Wilson 
& Paine, at a temperature of from 550° to GO0® BF.” 

A. On general chemical principles, 1 should say yes; beeause in 
said digester it would be retained for a considerable time exposed to 
that temperature, whereas in distillation it is rapidly carried be- 
yond the influence of the heated steam. 

X Q. 592 For how long a time is it exposed to such temperature 
in the process practiced by Mr. Ropes, as described by him on page 
110, original suit against Werk” 


(Complainant’s counsel objects that the question refers to the 
action of steam ina digester, whereas in the process of Ropes re- 
ferred to a large quantity of water was present.) 


A. For six to twenty hours. 

X Q. 505. Can you state for how long the last portion of the fats 
decomposed by Wilson & Paine’s process is exposed to the tempera- 
ture of from 550° to GOO° ? 

A. I do not tind it stated how long a time is required to distil 
over the whole fat deconi posed, 

X Q. 394. Do you not believe that in an ordinary charge or quan- 
tity of fat, as used by manufacturers, it would require some hours 
to distil the entire fat according to Wilson & Paine’s process ? 

A. | song it would. 

XQ. 380. And would not the glycerine, in such process, be ex- 
posed to ia action of steam at 550° to GOO® EF. for some hours ? 

A. By no means, for the decomposition of a fat into fat acid and 
elycerine i is undoubtedly successive, and the separated fat acids and 
elycerine ; are carried over into the cooler by the current of steam as 
fast as formed. 

XQ. 596. Have you not yourself heated fat to 550° to GOO? F., in 
the absence of either water or steam, without destroying the elycer- 

ine of the fat? 
OS4 A. [don’t recollect any such experiment in an open vessel. 
[ must, however, have performed such an experiment, as 
find it mentioned on page 40 of plaintill’s testimony in the case 
against R.G. Mitehell. 

XQ 397. How long do you think the glycerine resulting from the 
decomposition of tallow as in Exhibit 7 would have to be ex posed 
to the temperature of 350° F. of steam to be destroyed ? 
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(Complainant’s counsel objects that Exhibit 7 does not mention 
the presence of glycerine.) 


A. If glycerine had been produced, of which there is no mention 
in Exhibit 7, | cannot say how long it would require for it to be 
decomposed, having no data on which to form an opinion. 

X QQ. 598. Having stated that you inferred that there was or 
would be a decomposition of fat treated as in Exhibit 7, would not 
both fat acid and glycerine be produced ? 

A. I ean make no inference “ relation to solution of glycerine or 
glycerine unaltered, having no data on which to form an opinion, 
If there was decomposition of the fat with production of fat acid, I 
would infer that glycerine was also produced at the same moment of 
time. 

X Q. 399. And do you not believe that there was decomposition 
of the fat treated as deseribed in Exhibit No. 7? 

A. [ believe it possible, but have no evidence that it was so. 

X Q. 400. Do you not believe it probable? 

A, More probable than improbable. 

X Q. 401. Passing now to Defendants’ Exhibit No. 8, is not the 
fuct there announced that by the action of a current of steam the 
transformation into fat acids and glycerine of the last portions of the 
neutral fats is finished ? 

It is so announced “at this temperature 
ence of the current of steam, Ke. 

X (). 402. Passing now to Exhibit No. 14, I call your attention to 
the last paragraph contained in said exhibit on page No. 17, printes 
copy, and ask you whether the dese ‘ription of the product of the 
process of Mr. Ap pert is descriptive of the properties of tallow ? 

A. Mr. Appert describes it himself as tallow, and it appears to 
me from the description to be similar to the material of pressed lard 
candles. 

X Q 405. Do you mean to be understood that there was not a 
partial decomposition of the tallow, treated according to Appert’s 
patent? 

A. Neither from the patent itself nor from any other source can 
[ suppose that a decomposition of the fat took place, not even a 
partial one. 

X Q. 404. Passing now to Exhibit No. 17, David Walther’s patent, 
and with the patent before you, Task you if Mr. Walther did not 
use a closed vessel ? 


A. He did. 


Adjourned to to-morrow (Thursday) at 9} a. m. 


$? 


and under the influ- 


Tuurspay, March 4th—O} a. m. 
Present: B.C. Tilghman, Esq., for complainant; Charles C. Col- 
lier, Esq., for defendants. 
Cross-examination of witness resumed: 
X Q. 405. Calling you attention to Walther’s process for purify- 
ing vegetable and animals oils as described in his patent, which de- 
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scription commences with the words, “for purifying vegetable and 

animal oils according to my said improvements ” (page 11, printed 

copy), you understand from such description, do you not, that the 

oils to be treated are to be gradually heated ina vessel, “5S,” by waste 
or fresh steam? 

GS A. I so understand it. 

X Q. 406. You further understand, do you not, that when 
so gradually heated, saturated lime water, a transparent solution, is 
poured into the heated oil, and stirred, so as to Intermix the oil and 
water as much as possible, the quantity of such saturated lime water 
being about one-tenth the quantity of oil? 

A. I so understand it. 

X Q. 407. You understand further, do vou not, that the mixture 
of oil and lime water is then run down from the heating vessel “1” 
into the vessel “A,” and that the quantity of oil will then fill the 
vessel “A” $ to 3 full? 

A. L infer that that is so from the wording of the patent. 

X Q. 408. You understond further, do you not, that the valve 
on the top of vessel “A” is then closed and weighted, at first at the 
rate of two atmospheres, or 30 pounds; that high-pressure steam in 
divided currents is then admitted into vessel “A” near its bottom, 
and that the load on the valve is increased by degrees until, in the 
course of four or five hours, the load will be equal to four atmos- 
pheres or sixty pounds ? 

A. IL so understand it. 

X Q. 409. You understand further, do you not, that if, in the lan- 
guage of the patentee, lipurities are more fixed in the oil,” the 
patent contemplates increasing the pressure to five atmospheres or 
75 pounds, and carrying on the operation for an additional length 
of time at such increased pressure, for, say, another hour, making 
six or seven hours? 

A. I so understand it. 

X Q. 410. Suppose now you should to-day be called on to perform an 
operation upon * vegetable” or “animal oils,” in the precise manner, 
as stated in the foregoing questions and answers from No, X 405 to 
X 409, both inclusive, what, in your own present opinion, would 
you obtain as products in drawing off the contents from vessel “A” 
at the end of seven hours ? 

A. (From my knowledge of the discovery by plaintiff of the de- 
composition of fats by highly-heated water into fat acid and glycer- 
ine) T suppose T would obtain a product containing a quantity of 
unaltered oils, mixed with free fat acid and glycerine, together 
a a quantity of lime soap corresponding to the amount of lime 
used, 


(Phat portion of the foregoing answer included in’ paranthesis, 
objected to defendants’ counsel, and question repeated.) 


X Q. 411. XN Q. 410 repeated, 

A. Since the questions asked what would be my present opinion, 
and since that opinion must be based on knowledge, and since that 
knowledge embraces the principles enunciated in Mr. Tilghman’s 
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patent, namely, the decomposition of fatty matters into fat acids and 
glycerine by the action of highly-heated water, it is impossible to 
give an opinion at the present time without basing it on said prin- 
ciple enunciated in Tilghman’s patent. I, therefore, am obliged to 
adhere to my answer as the only one that it is possible for me to 
give. 
X Q. 412. And te what, in your present opinion, would the pro- 
. duction in Walther’s process of free fat acid and glycerine be due? 
A. To the action of highly-heated water on the oiis, if such fat 
| acid and glycerine were produced, as I have above supposed they 
were, 

X Q. 413. If then, Mr. Walther, in 1840, treated vegetable or 
animal oils in the manner described in his said letters. patent, is it 
hot your present opinion that he produced free fat acids and solu- 
tion of glycerine in a closed vessel by the action of water at high 
temperature and pressure ? 

GS6 (Complainant’s counsel objects that, inasmuch as there are 

several temperatures, pressures, and lengths of time men- 
tioned in said patent, the question should specify the particular tem- 
perature, pressures, and time to which it refers.) 


A. Taking the highest pressure named and corresponding temper- 
ature—namely, five atmospheres—I infer from my present knowl- 
¢ edge that he should have obtained some free fat acid and glycerine 
in a closed vessel by the action of water ata high temperature and 
pressure. I do not know what would be produced at lower pressure 
and temperature. 

X Q. 414. Calling your attention now to the process of Mr. Wal-> 
ther, described on page 14 of his printed patent, commencing with 
the words “And for purifying fats and tallow the same course is fol- 
lowed, except as to the addition of lime water,” and ending with the 
S0th line on said page, what, in your opinion, would be the product 
resulting from the treatment of fats and tallows as therein deseribed ? 

A. In the first place, the process alluded to on page 14 gives the 

highest pressure used as four atmospheres, or about 508° Far., which 
is lower than the lowest temperature at which I have acted upon 
: futs by water, and I therefore cannot give an opinion as to the nature 
} of the resulting product, whether it would contain free fat acid and 
glycerine or not. 
X Q. 415. Upon the supposition that the words in the first line of 
| said paragraph, on page 14, to wit: “And for purifying fats and 
tallows the same course is followed,” contemplate the highest tem- 
perature and pressure and length of time as employed for the puri- 
fication of vegetable and animal oils, as described on page 13, what, 
in such case, is your opinion as to the resulting product of such 
treatment ? 

A. If the words contemplated such highest temperature and press- 
ure and time as mentioned on page 13, my opinion, based on pres- 
ent knowledge, is that the resulting product would contain free fat 
acids and glycerine. 

X Q. 416. Passing now to Defendants’ Exhibit No. 20, to wit, pat- 
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rte ASR Staats thre aetion 
ve ondinary sulphuric 


ent of William Charles Hirschfeld, will vou 
of sulphuric acid on tallow as emploved mat 
acon decom position of tats” 

A. It acts first in its acid character by neutralizing any bases that 
may be present—litue or other oxides, and next, by eliminating the 
elements of elvcerine from the fats to form what is usually called, | 
believe, sulpho-glycerie acid, by combining with those elements. 

X\ (). ire Do You know Whit proportion or percentage of sul- 
phurie acia is employed in such processes ? 

A. From eight to sixteen per cent, of the weight of oil, as stated 
by Payen, page 769 of the Chimie Industrielle. 

X Q. 41S. And is it not highly concentrated acid ? 

A. Payen says, in the cited page, concentrated acid. 

X Q. 419. Calling your attention now to the following paragraph 
in Exhibit 20,to wit: “ But if the tallow is to be decomposed at the 
same time, there is put to a zentner (hundred weight) of raw mate- 
rial two pounds of English sulphuric acid, which is diluted with 
thirty-twe pounds of rain water,” will you please state what, in your 
opinion, would be the resulting products of such decomposition ? 

A. Aside from the neutralization of bases accidentally present, 
my opinion is that the sulphuric acid would eliminate and combine 
with a portion of the elements of glycerine, the remainder of the 
acid uniting with the elements of the fat acids set free from such 

glycerine, 
OSG X QQ. 420. And what would become of that portion ef the 
elements of glycerine with which the sulphurie acid has not 
combined ? 

A. T believe they would remain united with the fat acid, consti- 
tuting unaltered fat. 

XN Q 421. Then your answers refer and imply only a partial de- 
composition of the tallow, do they not ? 

A. They lo. 

XQ. 422. Upon the hypothesis that the decomposition mentioned 
in the patent, Exhibit 20, is not partial but total, then what, in your 
opinion, would be the resulting produets ? 

A. T cannot imagine any other decomposition unless the temper- 
ature and corresponding pressure in the vessel had been at least. 
320° Far., as that is the lowest point at which I know from experience 
that water will decompose fat into free fat acids and glycerine; and 
since the only other substances present, aside from the sulphuric 
acid and its resulting products, are water and fats, I infer from the 
other condition I have stated, namely, 320° Far., that the resulting 
products of decomposition would be free fat acids and glycerine. If, 
therefore, the balance of the fat was decomposed as hypothetically 
stated in the question, I infer two things: first, that the products 
would be free fat acids and glycerine; and, second, that the temper- 
ature must have been at least 520° F. 

X Q. 423. And, upon such hypothesis, would not the free fat acid 
and glycerine products be the result of water at a high temperature 
and pressure in a closed vessel ? 
A. They would be, I believe, under such hypothesis. 
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Redirect examination : 


Q. 424. Do vou not find it stated in Exhibit 20 that “when sul- 
phuric acid is used the further treatment remains the same as men- 
tioned above,” and do vou not understand therefrom that the tem- 
perature, pressure, and time of the operation, when sulphuric acid 
was used, were the same as when water alone was used as deseribed 
in the first part of the Exhibit 20? 

A. I tind it stated in the exhibit that the treatment remains the 
same, and-I understand from this expression that the temperature, 
pressure, and time of operation are the same when sulphuric acid 
was used as when rain water alone was used, as described in the first 
part of the exhibit. 

Q. 425. Do you not find it stated that in the operation deseribed 
when water alone is used the product 1s “ tullow ” or “ pure” or “ puri- 
fied” tallow? 

A. It is so stated. 

Q. 426. Do you not infer and understand therefrom that when 
water alone was used the temperature, pressure, and time of the 
operation were not sutticient to decompose the fat or to produce free 
fat acid and glycerine? 

A. IT infer and understand that there was no decomposition pro- 
duced in the process where water alone was used,and that therefore 
the temperature, pressure, and time were not sufficient to decompose 
the fat or to produce free fat acid and glycerine. 

Q. 427. If, then, the temperature, pressure, and time of the opera- 
tion with sulphuric acid were the same as those with water alone, it 
follows, does it not, that the temperature, pressure, and time of the 
operation with sulphuric acid were not suthcient to cause the decom-- 
position of the fat into fat acids and glycerine? 

A. It follows as a necessary consequence. 
OSS Q. 428. Is there any other difference between the first and 
second process described in Exhibit 20, except the addition 
of the two pounds sulphuric acid to one hundredweight of tallow in 
the second process ? 

A. There is no other difference. 

Q. 429. If, then, the product of the second operation differs from 
the product of the first operation in being “decomposed ” must not 
such decomposition, whether partial or total, necessarily be due to 
the addition of the sulphuric acid? 

A. As the only difference between the two lies in the use of two 
pounds of sulphuric acid, no other decomposition could take place 
than what such sulphuric acid would produce. 

Q. 430. Please examine Walther’s patent, page 12, lines 20 to 25, 
printed copy, and state whether he there explains what he means 
by the term two atmospheres, and state in pounds per square inch, 
as understood by engineers in this country, what pressure that is 
equal to. 

A. He does explain what he means by the term “two atmos- 
pheres,” and that is equal to fifteen pounds pressure per square 
inch, as understood by engineers in this country. 
4—SS3 
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Q. 431. Please state in pounds per square inch the pressure cor- 
responding to the terms three, four, and five atmospheres, as used 
by said patentee in the parts of his specification subsequent to the 
sald explanation. 

A. The pounds pressure correspnnding to his terms three , four, 
and five atmospheres are 30 pounds for three atmospheres, 45 
pounds for four atmospheres, and 60 pounds for five atmospheres. 

(). 432. State whether in your answers to cross-questions 408, 409, 
and following you were misled by the assumption in said questions 
that the pressure of two atmospheres was thirty pounds, four atmos- 
pheres was sixty pounds, and that five atmospheres was seventy-five 
pounds to the square inch respectively ? 

A. I supposed in my answers to said questions that the pressures 
in pounds named in said questions were such as are understood by 
engineers in this country, and my answers were framed in that view, 
and in so far T was misled by the questions. 

Q). 435 State whether on the continent of Europe the term two 
atmospheres’ pressure, as applied to steam-boilers, means fifteen 
pounds to the square inch, as understood in’ England and the 
United States, and whether such distinction is well known and 
recognized in scientific and technical treatises. 

A. It means what we term fifteen pounds to the square inch in 
Mngland and the United States, and such distinction is well known 
and recognized in such treatises. 

Q. 454. Examine Walther’s patent and say whether it expressly 
states that the invention was a communication from a foreigner re- 
siding abroad ? 

A. It so states on the first page of the printed COPY of the patent. 

Q. 455. Would a chemist or manufacturer possessed of the in- 
formation on the subject current prior to T8954, if he should read 
Walther’s patent, become acquainted with the fact that fats could 
be decomposed into fat acids and glycerine by the action of water at 
av high temperature and pressure ” 


(Question objected to by counsel for defendants inasmuch as the 
Withess Is pot a manufacturer and for the further reason that the 
witness should be contined to the information as possessed by him- 
self prior to such time and for the further reason that the result 
of such process ts the question to be considered by the court.) 


OS0 A. He could net possibly have become acquainted with 
that “fact” from reading that patent. 

Q). 436. Referring to Exhibit 8, state whether the transformation of 
the neutral fat Into fat acid and glycerine there referred to is not 
explained in the context of the original work (Payen) to take place 
from fat previously treated with from eight to sixteen per cent. of 
sulphuric acid. 

A. It is so stated. 

Q. 437. If a chemist or manufacturer possessed of the information 
on the subject as current prior to 1854 should read Defendants’ Ex- 
hibit T,would he thereby hecome acquainted with the fact that fats 
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could be decomposed into fat acids and glycerine by the action of 
water at high temperature and pressure ? 


(Same objection as to Q. 435.) 


A. He could not have become acquainted with that fact from 
reading that exhibit. 

Q. 438. In your answer to X Q 387 you state that you infer that 
tallow treated as described in Defendants’ Exhibit 7 would be de- 
composed. Do you make this inference from Exhibit 7 itself or 
from any facts publicly known, as far as you are aware, prior to com- 
plainant’s patent, or do you make it from information derived from 
complainant’s patent ? 

A. My inference was based on the information derived from com- 
plainant’s patentand not from the knowledge of anything previously 
known to his patent. My inference is not made from the exhibit 
itself. 

Q. 439. Referring to Defendants’ Exhibit 6, have you any doubt 
as to whether or not the saponification there spoken of was intended 
to be a complete saponification and saturation of the fatty body of 
alkali? Quote from the exhibit the term repeatedly used in de- 
scribing the product of said operation. 

A. T have no doubt that complete saponification is intended. The 
term “soap” is repeatedly used in describing the product of the sa- 
ponification, 

(). 440. Referring to X Q. 370, please explain your connection 
with the American edition of the translation of Regnault’s Chemistry 
of 1860, there spoken of, and also vour connection with any pre- 
vious edition of said work. 

A. Lhave had nothing to [do] with any edition of said transla-° 
tion, except with the first, which was published in 1802. 

(). 441. Referring to X questions 24, 295, 206, 209, 300, and 301, 
and vour answers thereto, please state how long it has been known, 
and by whom it was first announced, that the chemical principles or 
attinities Invelved in the formation of fat acids and glycerine from 
neutral fats were this, that the elements of the fatacid and giveerine 
respectively assumed or took up or combined with the elements of 
Water, 


(Q-estion objectiow to by counsel for defendants, fer the reason that, 
Inasmuch as the witness has testified In his cross-examination that 
he inferred such chemical attinities and combinations took place in 
several of the processes referred to in defendants’ exhibits, it is im- 
possible that he should be able to state that the persons conducting 
such Processes did not know of the oceurrence of such chemical 
atlinities and combinations, and that any deduction drawn by the 
witness to the contrary thereof is argument and not testimony.) 


A. It has been known for more than forty-eight vears, and was 
first announced by Chevreul as one of the results of his investiga- 
tion of fatty bodies. 

(). 442. In the formation of fat acids and glycerine by the 
G0 process of alkaline saponification and subsequent decomposi- 
tion by acids, as described in Gay-Lussac & Chevreul’s patent 
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of 1825, Defendants’ Exhibit No. 6, are these chemical affinities in- 
volved ? 

A. They are. 

(). 443. In the formation of fat acids from neutral fat by distilla- 
tion by heat alone, without the presence of steam, as In the process 
of Bussy & Lecanu, referred to in the context to Defendants’ Ex- 
hibit 8, Payen, page 766, are these same chemical principles and 
aflinities involved so far as relates to the formation of fat acid ; if so, 
whence, in this case, is the water derived which is taken up by the 
elements of the fat acid ” 

A. The same chemical principles and affinities are involved so far 
as relates to the formation of the fat acid, and the elements of water 
taken up by the elements of the fat acid are derived from the decom- 
position of the glycerine. 

Q). 444. In the formation of fat acids by distillation by means of 
superheated steam, as deseribed in the processes of Du Brunfaut and 
Scharling, are these same chemical principles and affinities (the tak- 
ing up of the elements of water by the elements of the fat acid) in 
volved? 

A. They are. 

(). 445. In the formation of fat acids by the sulphuric saponifica- 
tion process of Fremy, Payen, page 766, Defendants’ Exhibit 5, are 
these same chemical principles and affinities (the taking up of the 
elements of water by the elements of the fat acid) involved ? 

A. They are involved in that process. 

(). 446. In the formation of fat acids and glycerine by distillation 
with superheated steam at such temperatures that the glycerine is 
not destroyed but distilled over with the fat acids, as in the process 
of Wilson & Paine’s patent of 1554, are these same chemical princi- 
ples and attinities Involved ? 

A. They are involved in the process referred to in the question, 

Q. 447. Do 1, then, understand you to say that in each of these 
SIX processes of forming fat aclds—to wit, first, the alkaline saponitica- 
tion of Chevreul; second, the distillation from fat by heat without 
steam by Bussy & Lecanu; third, the distillation from fat with su- 
perheated steam of Du Brunfaut & Scharling; fourth, the sulphuric 
saponification of Fremy; fifth, the decomposition by waterata high 
temperature and pressure of Tilghman; sixth, the distillation of both 
fat acids and glycerine from fats by superheated steam of Wilson & 
Paine—the said chemical principles and affinities are involved, to 
wit, the taking up of the elements of water by the elements of the 
fat acid, and (wherever glycerine is formed) by the elements of the 
glycerine? 

A. In each of the six processes the said chemical principles and 
atlinities are Involved. 

Q). 448. Did the announcement by Chevreul, more than forty-eight 
Vears ago, of the chemical principles and atlinities involved in the 
formation of fat acids and glveerine (the taking up of the elements 
of water by the elements of the fat acid and glycerine respectively) 
make known to the public all or any of the five processes last named 
Iw Question Li arwere suid five processes discovered and announced 
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by different persons and at successive intervals of time during the 
forty-eight years since Chevreul’s announcement ? 


(Question objected to as not re-examination touching any matter 
embraced in the cross-examination.) 


A. That announcement by Chevreul did not make known 

GY1 to the public any of the five processes referred to in question ; 

but said five processes were discovered and announced by 

different persons and at successive intervals of time since Chevreul’s 
unnouncement, 

Q. 449. Admitting that the chemical principles and affinities in- 
volved in the formation of fat acids and glycerine, the taking up of 
the elements of water by the elements of the fat acid and glycerine 
respectively, have been known for forty-eight years, is it any the less 
true that the method or process of decomposing fats into fat acids and 
glycerine by the action of water at a high temperature and pressure 
was unknown prior to complainant’s patent? 


(Question objected to, forthe reason that the novelty of the com- 
plainant’s process, under the circumstances supposed, is a question 
of law to be passed upon by the court, and not one of fact to be testi- 
lied to by a witness.) 


A. The method or process of decomposing fats into fat acids and 
glycerine by the action of highly-heated water was unknown prior 
to complainant’s patent, as far as all my researches have been ex- 
tended, although the principle involved in the assumption of the 
elements of water by the elements of fat acids and glycerine respec- 
tively, without reference to any particular —— for separating the 
elements of fat acids from the elements of glycerine in fats, was made 
known by Chevreul, in the course of his researches prior to 1820. * 

(). 450. Referring to your answers to X Q. 192 and 193, state 
whether the rates of expansion of water and fatty bodies by heat are 
well-known facts, published in standard works, and name any such 
works. 

A. Thev are well-known facts and published in standard works, 
namely: In Graham’s Chemistry, Philadelphia edition, 1843, page 
28; Brande’s Chemistry, London, 1841, page 157; Booth’s Diction- 
ary, Philadelphia, 1850, page 618. 

(). 451. Could a manufacturer ascertain from such known facts how 
much room to allow for the expansion of the water and fat by heat 
in his vessel without any experiment? 

A. He could without experiment. 

(). 452. If a common safety-valve, properly loaded, were attached 
to the vessel, would the expansion of the water and fat by heat cause 
the vessel to burst, even supposing that sufficient room for such ex- 
pansion had not been allowed in the vessel ? 

A. The vessel could not burst in this case. 


Reeross-oxamination: 


X Q. 453. Having stited in answer to Q. 447, re-examination, that 
the sume chemical principles and aftinities are Involved in the six 
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processes referred to in Q. 447—that is, the taking up of the elements 
of water by the elements of fat acid and glycerine, wherever glycer- 
ine is formed—was not the taking up of the said elements of water 
accomplished in said six processes, When the elements of water were 
ata high temperature ? 

A. In some the elements of water were taken up at a high temper- 
ature; in others not. 

(Q). 454. Having stated in your cross-examination, In reference to 
some of the processes described in defendants’ exhibits, that free fat 
acids and solution of glycerine would be produced in such respective 
Processes by the clements of free fat acids and glycerine respectively, 
combining with the elements of water, will you now state wherein 
the chemical principles and atlinities involved in such processes 
differ, if at all, from the chemical principles and aflinities involved 

in the complainant’s process. 
OU (Complainant’s counsel objects that the witness’s attention 
should be called to the particular process or processes meant 
to be referred to.) 


A. One chemical principle is involved in all the processes where fat 
acids and glycerine, if any, are obtained from fat, namely, the as- 
sumption of the clements of water by the elements of the fat acids 
and of glycerine, if that be formed. Another chemical principle con- 
sists In the mode of separating the elements of fat acids from the 
elements of glycerine, and in this respect complainant’s process dif- 
fers from all others in employing highly-heated water to separate 
those elements. In some cases I have made inferences, but not as- 
sertions or statements, as to the production of fat acids and glyeerine 
if produced in defendants’ exhibits. 

X Q. 455. If fat acid and glycerine were produced in Walther’s 
process, what chemical differences, if any, existed in their produc- 
tion from their production in complainant’s process ? 

A. If they were so produced, the principle of production would be 
similar in Walther’s process to that in complainant's, but [have 
never made an experiment on the separation of fats into fat acids 
and glycerine by the action of highly-heated water as low as the 
highest temperature expressed by the highest pressure mained in 
Walther’s patent. [therefore answer the question as hypothetically 
stated, and not from fact. 

X Q. 456. In answer to X Q. 246, you say in part as follows : 
“'This last depends upon a principle very generally admitted in 
chemistry, that it is more difticult to commence a decomposition than 
to continue it, and that when once begun it goes on more rapidly.” 
This being true, might not water at a given temperature and pressure 
fail to decompose fats In one CUSC, and at the same temperature and 
pressure In another case, being aided by some other decomposing 
agent, complete and perfect the decomposition of the fat ? 

A. IT beheve it to be both true and untrue; for example, if fat, 
water, and a very small quantity of lime be heated together at the 
temperature of 212°, lime soap would be formed until the lime was 
saturated, but I do not believe that one particle more of fat would 
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be decomposed, however long the boiling at 212° might be continued. 


_ Anywhere below the temperature at which water will decompose fat 


into fat acids and glycerine, I do not believe that the presence of any 
other decomposing agent would complete and perfect the decompo- 
sition of the fat beyond the decomposing power of such agent. 


Examination adjourned to to-morrow (Friday) morning at 9} 
o clock, 


Fripay, March 5th—9} a. m. 
Present, B. C. Tilghman, Esq., for complainant; Chas. B. Collier 
Msq., for defendants. 


Recross-examination resume: 


XQ. 457. Hirsehfeld says that by the second process named in his 
patent the tallow was “decomposed,” and in the same connection 
uses the words “ decomposed mass,” does he not? 

A. Ile does; virtually so. 

X Q). 458. Assuming that the word “ decomposed,” as used by him, 
contemplates a complete decomposition of the tallow so treated, do 
you not, as a chemist, know that the quantity of sulphuric acid used 
by him was entirely inadequate to effect such decomposition ; that 
it was a chemical impossibility ? 


(Complainant’s counsel objects to the witness being asked 

693 as to what he “knows” about a product which he has never 

seen, and about which he is called upon to exercise his imagi- 
nation.) 


A. (The assumption of “complete decomposition of the tallow ” is 
not warranted by the use of the word “tallow ” for the product ob- 
tained in the process four several times ;) but on the supposition of 
complete decomposition it was chemically impossible that the quan- 
tity of sulphuric acid used could have effected such decomposition. 


(That portion of the foregoing answer contained in the parenthe- 
sis objected to by defendants’ counsel as irresponsive to the question, 
ana question repeated, and the witness is requested to answer the 
questions addressed to him upon the assumption of defendants’ 
counsel in such questions.) 


X G. 459. X Q. 458. repeated. ) 

A. On the assumption stated in the question, I believe it chemi- 
cally impossible that the amount of sulphurie acid used should 
have effected such decomposition. 

X Q. 460. Upon the same assumption do you not also know that 
free fat acids and solution of glycerine were produced. 


(Complainant’s counsel objects as in reference to X Q. 458.) 


A. On such assumption, apart from the decomposition of a por- 
tion of the fat by the sulphuric acid, I believe that free fat acids and 
solution of glycerine must have been produced. 

X Q. 461. And if produced, do you not also know that such pro- 
duction of free fat acids and solution of glycerine was the result of 
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the chemical power of water ata high fomiperature and pressure in 
a closed vessel ? 
(Objected to as to XN Q. 458.) 


A. On the assumption that all the fat was decomposed, from the 
description of the process given In the patent TP believe that a portion 
would be decomposed by the sulphuric acid, and that the balance 
would be decom posed into free fat acids and elveerine, if suthecient 
rain water had been poured upon the fat; but if insutticient, a portion 
of such balance would be decomposed, as just stated, by highly- 
heated water Into free fat acids and elveerine, and the other portion 
of such balance by highly-heated steam. 

XQ. 462. “Tt is a principle very generally admitted in chemistry 
that it is more difficult to commence a decomposition than to con- 
tinue it, and that when once begun it goes on more rapidly,” is it 
not? 

A. It is, as stated in my answer to X Q. 246. 

X Q. 465. Sulphuric acid acts upon fats to decompose them, does 
it not? 

A. It does when heated therewith. 

X Q. 464. Assuming that the tallow was decomposed in I[irseh- 
feld’s second process (the assumption being a complete decomposi- 
tion), the sulphurie acid would commence such decomposition, 
would it not? 

A. I believe it would, from its powerful aflinities. 

X Q. 465. And such decomposition being thus commenced by the 
sulphuric acid, the water would thereby be enabled more readily, 
easily, and rapidly to continue such decomposition, would it not ? 

A. Under the assumption in the question, water, or water and 
steam, would be so enabled. 

X Q. 466. Upon the same assumption as in X Q. 464,is not the 
inference natural that the decomposition in Hirschfeld’s second pro- 
cess Was commenced by the sulphurie acid, and continued and com- 
pleted by the highly-heated water? 

A. Under such assumption the inference is natural that it 
694 was continued and completed cither by highly-heated water 
or partly by highly-heated water and partly by high steam. 

X 467. Assuming that in [Hirshfeld’s first process there was no (or 
buta partial) decomposition, and that in his second process there 
was a complete decomposition, is not the fact of such complete de- 
composition in such second process to be accounted for on the chemi- 
cal principle stated in cross-question 462, to wit, that the sulphuric 
acid used in the second process commenced the decomposition which 
the water was thereby enabled to complete ? 

(Complainant’s counsel objects that the assumption in the ques- 
tion that in first process there was a partial decomposition is con- 
tradicted by the exhibit; also that the complete decomposition in 
the second process is stated in the question asa facet when it isa 
mere assumption.) 


A. On the assumption of no, or but a partial, decomposition in the 
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first process, and on the assumption that there was a complete de- 
composition in the second process, | would account for such decom- 
position on the principle enunciated in cross-question 462, that it 
was completed either by water or by water and steam. 

X Q. 468. Passing now to Defendant's Exhibit No. 17, Walther’s 
patent, what force or pressure was exerted by the atmosphere sur- 
rounding vessel “A,” described in said patent? 

A. It is always taken to be fifteen pounds to the square inch. 

XN Q. 469. Then if the steam “about to be admitted into the ves- 
sel “A can only be accumulated therein until it acquires twice as 
much elastic force therein as the atmospheric air without” it would 
have to exert a pressure of thirty pounds per square inch to eseape, 
would it not? 

A. It would, according to the mode of expressing such pressure 
used on the continent of Europe, but it would be expressed es fifteen 
pounds to the square inch in England and the United States, be- 
cause in these last-named countries they commence to state the 
pounds of pressure per square inch when the water, in an — 
boiler, commences boiling at about a temperature of 212° Far., when 
the elastic force of the steam just equals the pressure of the atmos- 
phere. 

X Q. 470. From your interpretation of Walther’s patent, what is 
the highest degree of temperature and pressure contemplated by 
him ? 

A. For oils the highest is sixty pounds pressure, and for fats and 
tallows forty-five pounds pressure per square inch, and their corre- 
sponding temperatures, as given in answer to question 22 in chief, to 
wit, from 508° F. for the former pressure to 205° F. for the latter. 

X Q. 471. In answer to cross-question 224 you state as follows: 
“If LT wished to perform the operation at the lowest temperature 
named in the patent in an ordinary boiler apparatus I would bring 
the mixture of such fat and water in such apparatus at once to some- 
what over the temperature of 300° F., when I know from my own 
experiments on the subject I would obtain a decotmposition of fats 
into fat acids and glycerine by the action ef water. The tempera- 
ture named is what I would term the lowest degree for the expres- 
sion high pressure.” In answer to cross-question 225 you say, “ This, 
therefore (to wit, about sixty pounds pressure), I consider to be the 
lowest degree stated in the patent.” According, therefore, to your 
interpretation of the complainant’s and Walther’s patents the latter 
contemplates the employment of a degree of high pressure embraced 
In and contemplated by complainant's patent, does it not? 

A. I have only stated in my answers what I considered to be about 
the lowest point at which the term high pressure would be employed, 

savy about sixty pounds pressure, which is the highest named 
695 pressure in Walther’s patent for oils. I would therefore, 

under my view of the commencement of high pressure, say 
that this highest pressure named by Walther for oils was the com- 
mencement of high pressure, but that the highest pressure named 
for fats and tallows, to wit, forty-five pounds pressure, did not come 
in the category of high pressures. According to my view, therefore, 
JI—883 
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Walther’s patent contemplates the employment of a degree of high 
pressure as his highest degree for oils which is contemplated by 
complainant’s patent as the lowest of complainant, while Walther’s 
highest degree tor “ purifving fats and tallows,” namely, forty-five 
pounds pressure, is not contemplated by complainant’s patent. Bat, 
In the answers to questions referred to in the cross-question 471, | 
have only stated my personal opinion, which may be different from 
that of engineers and manufacturers. 

NX Q. 472. Calling vour attention now to the following paragraphs 
In Walther’s patent, to wit, on page 4d, line 32, “A is the close vessel 
before mentioned, wherein the oils, fats, and tallows are to be en- 
closed. In order to undergo the operation it must be of a sutlicient 
strength to endure a pressure of tive or six atmospheres without any 
danger of bursting;” on page 15, line 2,“ But as the improvement 
of the puritication of oil in this way is a matter of degree, the ope- 
ration may be stopped short of the utmost dlegree ot partiication 
Which can be obtained by the present Improvements, according to 
the desire of the operator to occupy less time in the eccupation, or 
TAY be carried on to the full extent, according to his desire to etlect 
the greatest puritication that can be attained by the present improve- 
ments; on line 15, page 15, * Or, on the other hand, if impurities 
are more tixed in the oil, then, by Inereasing the pressure (suppose 
another atmosphere, that is, to five atmosheres ”), &e, Task vou 
whether, in your opinion, the pritent contemplates ho greater press- 
ure than five atmospheres ? 

A. T think the highest pressure it contemplates for purifying oils 
is the special case in which “impurities are more fixed inthe oil,” 
In Which he supposes an additional atmosphere, say sixty pounds 
pressure (Which [ interpret Jiis expression “five atmospheres ~ to 
mean), will effect “a still greater puritication.” It does not, | think, 
contemplate any higher than sixty pounds pressure for any other 
purpose, 

Re-examination : 

Q. 405. As far as vou know, are oils or Liquid fatty bodies im- 
proved in value or usefulness in the arts by being decomposed tute 
fat acids » 

A. Tam not aware of their being Improved in value or usefulness 
by being so decomposed, 

Q. ATA. Are they not injured forthe purposes of burning in lamps 
and lubrication of machinery by being decomposed inte fat acids? 

(Ohjected to as embracing a subject-matter not referred to In any 
part of the cross-exanunation, and therefore not properly Inquirable 
Into now.) 

A. They are. 

Q. 475. Calling vour attention to the use of “very dilute sulphuric 
acid,” in Elirsehteld’s tirst process, as deseribed in Exhibit 20, would 
not this sulphuric acid tend to have the same effect of commencing 
a decomposition of the fatas the sulphuric acid used in Hirselifeld’s 
second process ? 
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A. It would. 

(). 476. If, then, only “ purified” tallow is produced in Hirsch- 

feld’s first process, as described in the exhibit, would it or 

696 would it not prove that no appreciable amount of decompo- 

sition of the fat was effected by the water used in said process 

even after a decomposition had been or might have been commenced 
by the sulphuric acid in said first process ? 

A. It would prove that no appreciable amount of decomposition 
had been etlected. 

Q). 477. The temperature, pressure, and time emploved being the 
same in the second as in the first process, as deseribed tn the exhibit, 
and the decompesition having been commenced in both processes 
by the sulphuric acid, it would follow, would it not, that the water 
ata high tom perature and pressure would not effect any more de- 
composition in the second than in the first process ? 

A. it would necessarily follow, 

() 475. The decomposing effect of the water on the fat being in- 
apprechible in the tirst process, it would follow, would it not, that its 
decomposing effect In the second process would also be Inapprecia- 
ble, the temperature, pressure, and time being the same in both pro- 
cesses, and the decomposition having been commenced in both by 
the sulphuric acid ? 

A. It would neeessariiy follow. 

Q). 479. Examine Wilson’s process of rendering or melting fats, 
described in Mortitt’s Chemistry of Soap and Candles, Philadelphia, 
ISA7, pages 339 to 343, and same work, second edition, Philadelphia, 
[S56, pages $21 to 524, and explain said process. 

(Question objected to as Involving new matter not touched upon 
In cross-exatmination, and Inasmuch as said alleged Wilson’s process 
is not referred to in defendant’s answers or exhibits, and inasmuch 
aus such question is equivalent lo opening anew this examination.) 


A. Itisa process for rendering the raw material for candles or 
tallow ina close iron vessel by steam from an ordinary boiler ata 
pressure of from OO to 100 pounds, some of the steam condensing 
into liquid water during the operation, which lasts from ten to fifteen 
hours: and, “after sufficient repose, the fatty matter separates en- 
tively from water and foreign admixture and forms the upper 
stratum.” 

(480. What is the fatty product of Wilsen’s process described 
tw le > 

A. Rendered tallow or lard. 

() 451. Is anv fat acid or giveerine described or mentioned to be 
produced in Wilson's process ” 

A. Neither. 

(). 482. How does Wilson's process, as deseribed, resemble the pro- 
cesses described in the Defendants’ Exhibits No-. 4 Ls, 14, 15, 16, 17, 
und 20” ‘ 

A. It resembles them in rendering, melting, or purifying tallow 
or fat by heating them with steam or water, or both, at a high tem- 
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perature and pressure, except No. 15, which does not express such 
high temperature and pressure. 

Q). 483. If the product of Wilson’s process is what is practically 
and commercially known and used in the artsas neutral fats, would 
the product of the processes deseribed in said exhibits be also what 
is practically known and used as neutral fat, or would it be some- 
thing different; and, if so, what? 

A. It would be the same. 

Q). 484. If the product of Wilson’s process is what is practically 

known and used in the arts as neutral fat, must not the 
OU7 amount of decomposition of sald fat into fat acids by the 

action of water ata high temperature and pressure during 
said process have been so slight as to be practically insiguifieant and 
Inappreciable ? 

A. It must have been practically insignificant and inappreeiable. 

Q. 485. If the amount of decomposition of the fat into fat acids 
in Wilson’s process Is practically Inappreeiable, must not the amount 
of decomposition ot the fat inte frat acids 1n the processes deseribed 
in said exhibits be also practically inappreciable ? 

A. Tt must have been practically inapprectable in the processes as 
deseribed in said exhibits. 

(). 486. Does the fact that in all said exhibits the products ure 
called “tallow” or “ fat” or “oil” contirm and corroborate the idea 
that the suid products were what are practically known and used in 
the arts as neutral fats ” 

A. Tt contirms the idea that they were practically neutral fats. 

() 487. As a general tact, do or do not the fats and oils of com- 
meree Which are Known and used th the arts as neutral fats contain 
small proportions of free fut acids ” 

A. They do, as a general fact. 

). 488. [f se, does not this prove that they have been decomposed 
to ashight extent, either in their original preparation or become so 
by keeping? 

A. It does. 

Q). 489. Tlow many atmospheres, according to the German and 
French method of computation, does the pressure mentioned in 
Wilson’s process amount to ? 

A, Kifty pounds Pressure Is equal LO } | atmospheres, and one hun- 
dred pounds pressure Is equal to 73 atmospheres, 

Q. 490. What is the date of the invention of Papin’s digester ? 

A. 1681, asstated in Dictionnaire de UIndustrie, vol. 5, Paris, 1836, 

mage OOF, 

Q. 491. Were vour answers given in your examination-in-chief 
the deliberate expressions of vour scientific opinions, derived from 
experiment and research, or were they in any way intluenced by the 
complainant, or his counsel, or any other person ? 

A. They Were the deliberate eX pressions of mv scientific opinions, 
derived from experiment, observation, and research, and were in no 
way Influenced by any person whatsoever. 


a> 
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Cross-examination resumed : 


X Q. 492. What, if any, preliminary treatment do the fats of com- 
merce undergo before they become such articles of commerce ? 

A. They are rendered from the raw fats. 

X Q. 493. If the word tallow is employed, do you understand that 
it is raw suet or commercial tallow ? 

A. Sometimes it refers to raw suet, and sometimes to fat after the 
first rendering. 

X Q. 494. If commercial tallow was submitted to the process de- 
scribed in Morfitt’s work, edition of 1847, referred to as Wilson’s pro- 
cess by you, what do you think would be the resulting products of 
such process ? 

A. “Fatty matter,” “ water, and foreign admixture,” separated from 
each other. 

X Q. 495. Would such fatty matter be decomposed fatty matter ? 

A. I hot think it would be. 

X Q. 496. Taking the paragraph on page 541 of said work, 
OOS commencing with the words, “ Mr. Wilson told me he had 
ascertained by actual experiment that to produce the best re- 
sult the steam pressure should not be less than fifty pounds to the 
inch, though the weight used by him was seventy-five pounds, and 
that he intended to carry it toone hundred pounds, as by that means 
the rapidity of the process would be augmented.” In a preceding 
sentence on said page the following language oceurs: “After ten 
or fifteen hours’ continued ebulliuen the steam is stopped off” If, 
such was Wilson's process, commercial tallow being the subject of 
treatment, what do vou think were the products of such treatment?” 


(Complainant’s counsel objects that the form of the question im- 
plies that the same operation is spoken of throughout, whereas it 
appears from the book quoted that the process In which ten or fif- 
teen hours Was employed was operated “at the requisite pressure,” 
without further specifying what such pressure was. The reference 
in the question to the pressure of fifty to seventy-five and one hun- 
dred pounds is to the verbal expressions of Mr. Wilson, and not to 
any operations described.) 

(To the objection thus made by complainant’s counsel the de- 
fendants’ counsel replies by referring complainant's counsel to his 
own examination of the witness, in which, question 489, he asks the 
witness: “ How many atmospheres, according to the German and 
French method of computation, does the pressure mentioned in 
Wilson’s process amount to?” Towhich the witness answered : “ Fifty 
pounds pressure is equal to 4} atmospheres, and 100 pounds press- 
ure is equal to 73 atmospheres.” ) 


A. If such were Wilson’s process the product would be a purer 
tallow and impure residues. 

X Q. 497. What would be the temperatures corresponding to such 
pressures, respectively ? 

A. Fifty pounds pressure would be about 208° Far., and one bun- 
dred pounds pressure about 338° Far. 

X Q. 498. And you think, do you, that tallow, filling the vessel 
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“to within about two and a half feet of the top,” could be submitted 
to the action of steam at the temperature and pressures stated above 
for “ten or fifteen hours” without decomposition ? 

(Complainant’s counsel objects that the question implies that both 
the maximum time and maximum pressure mentioned in the book 
may be used simultancously, whereas it expressly states that when 
one hundred pounds pressure was to be used the rapidity of the pro- 
cess Will be augmented.) 

A. I know that the chief object of the high steam is to separate 
the fat proper from the matters with which it is associated in the 
cruder tallow, from the statements made in the description of Wil- 
son's Process in the work referred to. Whether any decomposition 
of the fat proper, as distinguished from its impure associates, takes 
place, | certainly cannot say from the description of the process or 
Its product, nor from any reasoning of my own. 
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Examination adjourned to to-morrow (Saturday) morning at 93 


o clock. 
Sarurnpay, March Gth—S a.m. 
Present: B.C, Tilghman, lsq., for complainant - Chas. B. Collier, 
sq.. for defendants. 


Recross-examination resumed : 


XN QQ. 499. Understanding that the word “tallow,” in the last — 

question, refers to commercial tallow, and not rough tallow or 

699 suet, will your please give your opinion as to the resulting 
products from its treatment as stated in X Q. 498? 

A. My opinion is that the first action of the steam is as stated in 
preceding answer, but that its further action would be under the 
conditions enunciated in the X Q. 498, to resolve more or less of the 
fat proper into free fat acids and glycerine. 

XN Q). 500. Look at the context in Morfitt’s work, 1847, and. state 
what materials were submitted for treatment in Wilson’s process as : 
therein described ; and your attention is directed to page 526, line 
2d, and to page 341, line Sd from the bottom of said page, and will 
you state whether such materials were not fat “ enveloped In mem- 
branes and enelosed in cellular tissues called rough tallow or suet,” 
and whether also “the whole carcase of the hog, excepting the hams 
and shoulders,” are not the materials which were submitted to such 
treatment? 

A. The passage cited from page 526 is a definition of “ rough tal- 
low or suet,” which is constituted as stated in the question. In the | 
context of passage cited on page 341, in my opinion there are two 
processes referred to, one “making lard” from the balance of carcase 
of hog, as stated in question, the other “ rendering tallow.” There- | 
fore while the definition on page 326 might refer to “the whole 
carease,” &e., the “ rendering tallow,” in context of page 341, appears 
clearly to refer to a previously rendered tallow, being contrasted in 
the same sentence with * whole carease.” 

X Q. 501. What is the object of “ rendering tallow ?” 
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A. Freeing it from impurities, more or less, such as membrane, 
XC. 

XQ. 502. And if Wilson’s process, as deseribed in Morfitt, 1847, 
contemplates the treatment of tallow which has already been ren- 
dered, do you not think that the treatment of such previously ren- 
dered tallow for the longest time and at the highest temperature and 
pressure stated on page 341 of Mortitt’s work, 1847, to wit, for ten or 
fifteen hours, and at a pressure of one hundred pounds, would pro- 
duce decomposition of such previously rendered tallow? I ask for 
your own present opinion based upon your knowledge and research 
in this branch of science. 

A. My opinion, based upon my knowledge of Mr. Tilghman’s 
process, is that, under the conditions stated in the question, more or 
less of the rendered tallow would be converted into free fat acid and 
solution of glycerine. 


(The defendants’ counsel now gives notice to complainant and his 
counsel that he will, at the hearing of this cause, offer in evidence 
to the court the process as described in Morfitt’s work, entitled Chem- 
istry Applied to the Manufacture of Soap and Candles, by Campbell 
Mortfitt, edition of 1547, published by Carey & Hart, Philadelphia, 
referring to drawing on page 559 and to text pages 540 and 34] as 
showing previous knowledge and use of the process claimed by the 
complainant in his said letters patent.) 

Redirect examination : 

Q). 502. Can the existence of small proportions or quantities of 
free fat acid in the fats and oils of commerce, known as neutral fats 
and oils, be detected by ordinary inspection, or does it require a 
chemical testing to detect them? ° 

A. I know of no way of recognizing their presence but by chem- 
ical tests. 

(). 503. Is not a large surface of contact of the fat and water, in 
proportion to the mass treated, an important element in producing 
In a given time the decomposition of fat into fat acids and glycerine 

by the action of water ata high temperature and pressure ? 
700) A. It certainly is an important element. 

(). 504. In Wilson’s process is the rendering or melting out 
of the pure or commercial tallow or lard from the rough fat or suet 
gradual and progressive, or does it all take place at once? 

A. I infer, on general chemical principles, that it must be gradual 
and successive; that it cannot take place all at once. 

Q). 505. Drawing your attention to that portion of the fat or tallow 
first melted out from the raw suet in Wilson’s process, would it not 
be exposed in a pure state to the decomposing action of the steam or 
water during the whole balance of the time of the operation ? 

A. It would. 


JAS. C. BOOTH. 
Sworn February 15th and subscribed before me this 6th day of 
March, A. D. 1869. 


WM. B. DAYTON, 


Notary Public and Special Examiner. 
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Mxamination adjourned to Tuesday, March 16th, 10 a.m. 


Turspay, March 16—10 a. m. 
Present: Benj. C. Tilghman, Esq., for complainant; Chas. B. Col- 
lier, Esq., for defendants. 


Robert BE. Rocgers, being produced as a witness on behalf of com- 
plainant, and being by me duly cautioned and sworn, deposes and 
says: 

(). 1. Please state your name, residenee, and occupation. 

A. Robert E. Rogers; Philadelphia; professor of chemistry in the 
University of Pennsylvania. 

(). 2. State in what public institutions of learning vou have held 
positions and for how long. State what chemical works you have 
published or edited, 

A. I was professor in the University of Virginia for over ten vears ; 
have been professor in the University of Pennsylvania for over four- 
teen years; have edited the last American edition of Turner's Chem- 
istry; likewise the American edition of the English translation of 
Lehman’s Physiological Chemistry. 

(J. 3. Have you read and do you understand the letters patent of 
the United States granted to complainant, No. 11766? 

A. I have read and do understan¢ it. 

(). 4. Have you read and do you understand the answer of the 
defendants, filed the first of August, 1868, and their supplementary 
answer, filed the first of December, 1SGS8, as contained in the agreed 
printed copy now shown you? 

A. I have read and I understand them. 

(). 5. Explain the two processes used by defendants in the manu- 
facture of fat acids and glycerine as described in their said answers, 
and state wherein said two processes are substantially the same or 
different from each other in principle and operation, 

A. The process desert bed In defendants’ first answer Is to put Water, 
fat, and a quantity of lime equal to seven per cent. of the fat, and 
some sand into a close vessel, and to heat them to about seventy- 
five pounds pressure by means of superheated steam. ‘The produet 
is deseribed as “acid lime soap, which is to be afterwards boiled 
with a quantity of sulphuric acid equivalent to the lime used, and 

the fat acids are thus said to be set free. The process de- 
701 seribed in defendants’ supplementary answer ts to put water, 

fat, and a quantity of lime equal to four per cent. of the fat 
into a close vessel, and to heat them to about eighty-five pounds 
pressure by means of superheated steam, This product is also 
called “acid lime soap,” and is to be decomposed by a quantity of 
sulphuric acid equivalent to the lime used. The sand used in the 
first process is entirely inert, and has no chemical action or effect 
Whatever. The two processes are essentially the same in their prin- 
ciple and operation, the only difference being ina change in the 
quantity of lime used, from seven to four per cent., and an Increase 
of the pressure by ten pounds per square inch. The chemical 
actions which take place are the same in both processes, and the 
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products will be similar, that one which contains least lime being 
proportionally more acid, or containing a larger proportion of free 
fat acid, than the other. 

(). 6. State whether the processes of defendants, as set forth in their 
said answers, are substantially the same or different in principle and 
operation from that deseribed and claimed in complainant’s patent. 
If defendants’ processes resemble complainant’s in’ part only state 
particularly how and in what part. 

A. Defendants’ products, which they call “acid lime soap,” are in 
reality mechanical mixtures of neutral lime soap and free fat acids. 
The neutral lime soap portion is produced by the chemical action 
of the line upon an equivalent quantity of fat. As to this portion 
of their products, the processes of defendants do not resemble com- 
plainants process. But the quantity of lime used (seven to four 
per cent.) is not sufficient to combine with all the fat, but only, in 
round numbers, with about seven-tenths to four-tenths, respectively, 
of the fat present; consequently there remains from three-tenths tosix- 
tenths of the fat unchanged by and uncombined with the lime. The 
free fatacid portion of defendants’ products is produced by the chem- 
ical action of water ata high temperature and pressure upon the 
latter portions of the fat. As to this part of their products, defend- 
ants’ processes are identical in their principle and operation with 
that patented by the complainant. It follows that the smaller the 
quantity of lime used by the defendants the smaller is the propor- 
tion of their products, which is due to the chemical aetion of the 
lime, and the larger is the proportion which is due to the chemical 
action of the water at a high temperature and pressure. 

(). 7. Were you examined as a witness in the suit of R. A. Tilgh- 
man against Mr. Werk, in the cirenit court U.S. for the southern 
district of Ohio, in IS60Q,and have vou read,and do you understand, 
the answer filed by said Werk in said suit on the 6th of January, 
1860, and the process of manufacturing fat acids and glycerine used 
by suid Werk as desertbed in said answer? 

A. | was examined in that suit. | have read and understand the 
answer filed, and understand the process used by Mr. Werk as there 
deseribed, 

(). 8. Explain wherein the processes used by the defendants in the 
present suit as described in their answers are In principle and oper- 
ation substantially the same orditferent from that used by Mr. Werk 
In LS60. 


(Question objected to by counsel for defendants for the reason that 
the same is irrelevant, Inasmuch as these defendants are not bound 
or concluded by said suit.) 


A. The processes used by the present defendants are precisely the 
same in principle and operation as that used by Mr. Werk in 1860. 
In all these processes fat, water, and lime are used, the lime being in 

quantities sufficient to combine with only a part of the fat 
702 ‘They are heated together in close vessels to a high tempera- 
ture and pressure by superheated steam. In all of them the 
chemical action of the lime upon one part of the fat produces an 
H—SS3 
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equivalent quantity of lime soap, and the chemical action of the 
water at a high temperature and pressure upon the remainder of the 
fat produces tree fat acids. In all of them the product is what de- 
fendants calls an acid lime soap (a misnomer), which is in’ fact a 
mixture of neutral lime soap and tree fat acids. The processes differ 
only in the proportion of lime used and the degrees of heat and 
pressure employed, which are merely matters of detail not affecting 
the essential features of the operations, which are identical. 

Q. 9. Did you analyze a sumple of Mr. Werk’s product In 1S60” 
If so, give your analysis thereof; give also a caleulation of the pro- 
portions of lime soap and free fat acid in said product, separate from 
the glycerine and water. 

(( jected to as to previous question.) 

A. IT did analyze a sample of Mr Werk’s product in 1S60.) My 
analysis gave— 
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(). 10. State whether you have made a chemical examination of 
an alleged product of the process of the present defendants ; and, if 
so, When and where, and what you found said product to consist of. 

A. [saw an alleged sample of defendants’ product at Professor 
Booth’s laboratory in Philadelphia some months ago. T made a 
chemical examination of it so far as to ascertain its nature, but T did 
not make a quantitative analysis of the same. By mixing it with 
solvents, such as cold alcohol, ether, benzine, wood-spirit, light coal 
oil, or sulphuret of carbon,a white powder settled to the bottom and 
the solution became acid, and when evaporated left a substance hav- 
ing all the properties of fat acids. The white powder which settled 
had all the properties of neutral lime soap. The original product 
consisted of a mixture of neutral lime soap and free fat acids. 

Q). 11. State whether vou ascertained the methods used for the 
quantitative analysis of said product in Professor Booth’s laboratory 
and examined the results thereof, and whether, in your opinion, 
those methods and results are correct. 

A. LT examined the methods of analysis used, and saw the results 
produced, and am satisfied that they are correct. 

(). 12. How do the results of Professor Booth’s analysis of defend- 
ants’ product agree with the alleged constitution of said product as 
deseribed in defendants’ answer, and how do they compare with your 
own analysis of Mr. Werk’s produet in 1860? 
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A. Allowing for the impurities always existing in commercial 
lime, the results of Professor Booth’s analysis agree closely with the 
composition of the product as stated in the answer. Ascom- 
703 pared with my own analysis in 1860, the present product 
shows a considerable increase in the proportion of free fat acid 
present,being 58 per cent. in the 1868 product against 41} per cent. 
In the 1860 product, and a pean: diminution in the pro- 
portion of neutral lime soap present (42 per cent. in the 1868 pro- 
duct against 58} per cent. in the 1860 product). This difference 
corresponds with the change made in the proportion of lime used, 
six per cent. In 1860 and four per cent. in 1868, 

(). 15. Did you see the results of any mechanical treatment of de- 
fendants’ product in Professor Booth’s laboratory ? If so, deseribe 
the same. 

A. Defendants’ product is a soft, white, greasy substance like tal- 
low. When squeezed between unsized paper it gives an oily stain 
to the paper, and when this is repeated several times the residue be- 
comes gradually more hard and dry. A quantity of defendants’ pro- 
duct was thus repeatedly squeezed between papers, at first cold and 
then hot, until no more greasy stain was imparted to the paper; the 
substance left was a dry, white powder, entirely free from any greasy 
feel. T saw the results of this analysis in Professor Booth’s labora- 
tory by approved methods, and its composition was that of neutral 
lime soap. DLalso saw the results of the treatment of the greasy papers 
by hot alcohol, and the substance absorbed by the pulpers Was shown 
to be free fat acid, holding in solution a small quantity of neutral 
lime SOUP). Simple mechanical squeezing, therefore, separates free 
fat acid from the neutral lime soap, which are thus to my mind 
proved to exist mixed together in defendants’ product. 

l4. The defendants allege in their answer that their product 
does not contain any free fat acids, but is a different substance which 
they call “acid litne soap.” State whether the results of the chemi- 
cal and mechanical treatment of defendants’ product prove or dis- 
prove this allegation, and give your reasons. ; 

A. The treatment with alcohol, ether, or one of the neutral sub- 
stances above named is the method uniformly used by chemists to 
separate fat acids from other substances insoluble in these liquids. 
As this treatment separates defendants’ product into two substances, 
one of which has the composition and all the properties of neutral 
lime soap, and the other all the properties of free fat acids, we are 
forced to the conclusion that the product in question is a mixture of 
these two substances. In addition to this, we find that simple me- 
chanical pressing, without any chemical treatment whatever, will 
separate defendants’ product into these two identical substances. The 
conclusion 1s irresistible that it is a mechanical mixture of these sub- 
stances. Besides, there is no such substance as “ acid lime soap” 
known or recognized to exist by chemists. Only one lime soap, con- 
sisting of one equivalent or 28 parts of lime to one equivalent or 275 
parts of fat acids (stearic), forming a neutral lime soap, is known, and 
its properties and constitution are described in standard chemical 
treatises; and one of the two substances separated by the chemical 
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solvents, or by mechanical pressing, from the defendants’ product 
has precisely this constitution and these properties. To assume the 
defendants’ products made at one time with six per cent. lime, at 
another time with seven per cent, at another time with four per 
cent., were all “acid lime soaps,” or, in other words, were chemical 
combinations of fat acids with these varying quantities of lime, would 
be to contradict the law of definite proportions, which is universally 
recognized as the basis of the science of chemistry. 

(J. 15. State whether or not the chemical agent in producing the 
58 per cent. of free fat acid found in defendants’ product is water at 
a high temperature and pressure. 

704 (Objected to as being leading.) 


A. The chemical agent producing the effect is water ata high tem- 
perature and pressure. 

(). 16. So far as the production of this fat acid in defendants’ pro- 
duct is concerned, does it make any difference whether the mixture 
of fat and water is heated by a fire, or by superheated steam, or by 
uny other heating agent? 

A. It makes no difference whatever. 

(). 17. Has the superheated steam used by defendants any other 
effect than that of heating and mixing the materials in the di- 
vester ? 

A. It has no other effect. 

Q. 18. Explain what happens when superheated steam comes in 
contact with water less highly heated than itself. 

A. Superheated steam will give off its surplus heat to the water 
and be converted into common steam. This common steam will 
then either escape in the form of steam or it may be condensed inte 
liquid water, according to the temperature and pressure of the water 
with which it is in contact. 

Q). 19. Explain the method of formation of the glycerine in de- 
fendants’ processes and the chemical actions which produce it. 

A. Part of defendants’ fat, Say four-tenthes, being decomposed by 
the lime the glycerine belonging to that portion is separated by the 
chenieal action of the ime. The remaining six-tenths of the fat 
being decomposed by water the glycerine of that portion is separated 
by the chemical action of the water at a high temperature and press- 
ure. In round numbers about four-tenths of the glycerine is due to 
the action of the lime and six-tenths to the chemical action of the 
water at high temperature and pressure. 

Q. 20. In defendants’ digester which of the two portions of his 
product is formed first, the lime soap portion or the free fat acid por- 
tion? And give your reasons, 

A. The lime soap portion is necessarily formed first. Lime is a 
much stronger chemical agent than water, and will decompose fat 
at and below 212° Far., whereas water has seareely a pereeptible 
ehemical action on fat until the heat has risen considerably above 
212° Far. As long asany free or uncombined lime is present in the 
mixture no fat acid can possibly exist ina free or uncombined state, 
because the lime would instantly combine with it. Therefore, until 
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all the lime present has taken up its full dose or equivalent of fat 
acid, the formation of the free fat acid portion of defendants’ product 
cannot begin. After the lime has become fully saturated and formed 
the lime soap portion of the product, and as soon as the tempera- 
ture and pressure have become sutticiently high, the chemical action 
of the water begins to decompose the remainder of the fat and forms 
the free fat acid portion of defendants’ product. 

Q). 21. How would you designate or identify these two successive 
stages of defendants’ process ? 

A. The lime soap portion of defendants’ product is made by the 
lime-saponitication process in close vessels, as described by Milly and 
Motard in Defendants’ Exhibit 5 in this ease. The free fat acid 
portion of their product is made by Tilghinan’s process of decompo- 
sition by water at a high temperature and pressure. 

(). 22. As compared with the processes of manufacturing fat acids 


commonly employed prior to Tilghman’s patent by using about four- 


teen pounds of lime and thirty-six pounds of sulphurie acid 
705 ~~ to the 100 pounds of fat, does or does not the process patented 

by Mr. Tilghman show a reduction in the quantity of lime to 
be employed to zero or a small comparative amount? 


(Question objected to as assuming that the processes commonly 
employed anterior to the complainant’s patent were such as is stated 
In the question.) 


A. It does, 
(). 25. Does or does not the said process of Tilghman show a re- 
duction in the quantity of lime? 


(Same objection as to preceding question.) 


A. It does. 

(). 24. In the said process of Tilghman, is or is not this reduttion 
in the amount of lime and sulphurie acid due to the employment of 
the chemical power of highly-heated water ? 

A. It is. 

(). 25. As compared with the old process of using 14 pounds of 
lime and thirty-six pounds of sulphurie acid to the 100 pounds of 
fat, does or does not the process of the defendants show a reduction 
in the quantity of the lime and sulphuric acid employed ? 


(Same objection as to preceding question.) 


A. It does. 

(). 26. Is or is not this reduction of the quantity of lime and sul- 
phuriec acid in defendants’ process due to the fact that the chemical 
power of highly-heated water is employed ? 

A. The reduction is due to the chemical power of highly-heated 
water employed in defendants’ process. 

(). 27. Is or is not the action of the chemical power of highly- 
heated water in defendants’ process and in Tilghman’s process the 
same ? 

A. It is identically the same. 

Q. 28. Is or is not the employment of this chemical power of 
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highly-heated water the characteristic feature of Tilghman’s process 
as patented ? 


(Objected to, the construction of said patent being matter of law 
for the court.) 


A. It is. 
Q). 20. From your knowledge of chemistry, who should you say 
was the discoverer of the chemical power of water in a liquid state, 


at ahigh temperature, on fats, to produce fat acids and glycerine ? 
(Objected to as an improper method of examining the witness and 
as calling for negative testimony.) 


A. From my knowledge of chemistry, and from reading, my con- 
Viction Is that Mr. Richard Tilghman ts the discoverer of the chem- 
ical power of water in a liquid state, at a high temperature, on fats, 
to produce fat acids and glycerine. 

Q). 30. Do you know of any other person who has claimed the 
merit of this discovery 4 


(QQuestion objected to for same reason as to preceding question, 


A. I do not. 

Q. 51. Is or is not this discovery regarded as a new and import- 
ant fact in chemistry ? 

(Objected to as to last question.) 


A. It is. 

(). 32. Were you present at any trial of the proces. of complain- 
ant in the coil apparatus described in lis patent? Tf so, state who 
was present, and whether or not in your opinion said apparatus Is a 
practical one for carrying on said process of complainant. 

A. IT was present at a trial of the process referred to in the 

706 question, in company with Professor James C. Booth, Dr. 

Robert Bridges, and Mr. Rh. A. Tilghman. It is my opinion 

—and not only my opinion but my thorough conviction—that it is 

a process altogether adopted to carying out the method of Mr. Tilgh- 
man. 

Q). 55. Was the value of the fat acid and solution of glycerine pro- 
duced thereby impaired by the presence of acroleine ; and, if so, to 
what extent? 

A. The odor of the products evinced nothing offensive which 
would indicate the presence of acroleine as a hurtful substance, the 
small amount of oxide of iron being an accidental and not neces- 
surily present substance, and was readily removable. 

Q). 54. low could this discoloration of the fatty acids by iron be 
prevented in using siti Process ” State, rlso, whether, if the fat acids 
produced were to be subsequently puritied by distillation, this dis- 
coloration from iron would be in any way objectionable. 

A. The total absence of the oxide of iron would be secured by either 
constructing the ceorl ol metalhe COP per oF by lining the iron tube 
With a tube of copper. Distillation of the fat acids would yield the 
acids themselves pure, While the oxide of iron, not being volatile, 
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would be left behind in the distillling apparatus, and therefore the 
primary discoloration of the posta would not interfere with the 
ultimate remy of the fat acids 

(). 35. Can you state whether distillation of dark-colored fat acids 
Is pr actically employed on a large scale to purify them for the manu- 
facture of candles, and whether the ‘vy produce white products by such 
distillation? State, also, how the degree of discoloration of the 
crude product of the coil apparatus compares with the color of the 
fat acids sosubmitted to distillation. 

A. The distillation of collored fat acids is, to my knowledge, prac- 
tically pursued, I having, under the guidance of a large manufac- 
turer of candle-stock in Philade Iphia, witnessed the processes sever- 
ally in progress of the treatment of the original crude fat with sul- 
phurie acid, the subsequent washing, and ‘then distillation of the 
blackened fat-acid mixture, which was to yield, by pressure, the solid 
and the liquid fat acids. The material introduced into the distill- 
Ing apparatus was far darker, more unsightly, and indicative of im- 
purity than any of the product which I saw come over from Mr. 
Tilghman’s apparatus during an operation of at least an hour and a 
half. The cooled mass, the product of distillation, was nearly white. 
When ground and subjected to hydraulic pressure, it furnished the 
solid fat acids of beautiful white and pearly appearance. 

(). 56. Can vou staté, of your own knowledge, whether or not acro- 
lene was disengaged during the progress of said manufacture, and, 
if so, how it compared with the quantity, if any, envolved in work- 
Ing compl: inant’s coil apparatus’ I speak, now, not of the absolute 
gross amount of acroleine disengaged in the two processes, but the 
relative offensiveness of the same quantity of liquid obtained from 
each. 

A. Acroleine was disengaged in an enormous quantity during the 
said process. It was rece ognized as pervading the establishment upon 
entering the counting- -house. It became more offensive: ind oppressive 
the nearer | approached the distilling arrangements, and was evolved 
from them in such volumes as that the special precaution of a brick 
chamber was required for their reception and confinement, to render 
the place at all tolerable to the operatives engaged—even with the pre- 

caution of aclose door kept shut, of this apartment, and passing the va 

por under the boiler that it might be consumed, aconstant sense 
77 of irritation was experienced by its presence, while in the case 

of Mr. Tilghman’s process, which I witnessed, at no time did I 
perceive in the sinall apartment where the process was conducted 
any odor of acroleine at large, and only recognized the faintest in- 
dication of it when the nose was placed immediately over the fresh 
products as they escaped by the safety-valve. The quantities of 
acroleine produced in the two cases, | conceive, are not to be com- 
pared with each other—the one the merest trace, the other in vol- 
umes that could be collected. 

(). 37. Was the stearic acid or candles themselves produced by 
said process (of sulphuric acidification and subsequent distillation) 
contaminated and injured by the smell of acroleine so strongly dis- 
engaged during their manufacture ? 
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A. [ brought away with me a speciinen of the distilled product 
from the factory before it was pressed and a product after pressure, 
both of which were free from acroleine odor after they were carried 
away from the establishment where the odor prevailed generally. 

(). 58. Examine Defendants’ Exhibits Nos. 1, 2,5, and 19, and 
state whether they contain any evidence of a prior knowledge or use 
of the process patented to the complainant. 

A. They do not. 

Q. 59. Explain in detail what facts are announced in said Exhibits 
Nos. 1, 2, 3, and 19. 

A. Exhibit 19 contains a description of Perkins’ steam generator, 
wherein water is heated to a high temperature and pressure. It ts 
a strong vessel, provided with a feed-pump, a loaded safety-valve, 
and a steam-pipe leading to an ordinary steam-engine eviinder. It 
is directed to be kept full of highly-heated water, and when the 
pulp forces Ina quantity of cold water the loaded valve is forced 
open and permits the escape of an equal quantity of the highly-heated 
water, Which “ flashes immediately into steam” and rushes into the 
evlinder and works the piston. The steam, after doing this work, 
is condensed in a separate reservoir, and the water thus resulting ts 
pumped back into the generator. Exhibits 1,2, and 3 have the title 
“Change of fat in Perkins’ engine by water, beat, and pressure.” 
They state that a mixture of oil and tallow was used to lubricate the 
piston of Perkins’ engine, and was thus exposed to the action of 
steam ata considerable pressure and temperature. In the account 
alleged to be given by Faraday of an examination of the product 
the following points were stated: The original mixture, melted at 
85° Far., was slightly soluble in boiling alcohol. The product ob- 
tained from the surface of the condensed water was a black seum, 
sometimes soft, but after long exposure to the action of the steam 
hard like wax nearly. It dissolved completely in hot alcohol, leaving 
only dirt and mechanical impurities. The hot alcoholic solution on 
cooling let fall flocks, which, when dried and melted, gave a gray 
substance like wax, which would not melt in) boiling water, but 
melts ata higher heat and burns, leaving an ash consisting prinet- 
pally of carbonate of lime. [It dissolved readily ino alkalies and 
in alcohol. It did not dissolve in ether, or very shiehtly. The eold 
alcoholic solution left a similar substance, but softer. The merest 
trace of copper Was found in these substances, 

Examination adjourned to to-morrow (Wednesday) morning at 
10 o'cloek. 

Wrpnespay, Mere 17—10 a.m, 

Present: BOC. Tilghman, Esq., for complainant; Chas. B. Collier, 
Esq., for defendants, 
70S Examination further adjourned to te-morrow (Thursday) 

morning at 10 o'clock. 
Tuerspay, March 1S—10 a. m. 

Present, B.C. Tilghman, Esq., for complainant; Chas. B. Collier, 
sq., for defendants. 


ald eoquw-- a ee 


: 


— ten etal, ela ———— —lIyE™ 


eque= ere 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN, 


Examination of Ronert E. Rogers resumed : 


Q. 40. Explain in detail wherein the process and results described 
in Exhibits 1, 2, 5,and 19 resemble or differ, in principle and opera- 
tion, from the process and results described in complainant’s patent. 

A. The important point of difference is that in these exhibits it is 
nowhere stated that any fat acid or glycerine was produced. It is 
moreover certain, from the chemical properties described, that the 
product was not fat acids. Its resemblance to fat acids in two prop- 
erties—solubility in alcohol and in alkalies—is noticed by Faraday. 
But these propertics are possessed by other fatty substance, such as 
neutral fats and soaps, and therefore are resemblances and only re- 
semblanees, as the author calls them, and are not proofs of its identity 
with fat acids. The product ditfers from fat acids in three marked 
and distinetive characteristics, either one of which is sufficient to 
prove it to be a different chemical substance. Thus: Ist. The free 
fat acids are very soluble in ether. Faraday’s product did not dissolve 
in ether, or very slightly. 2d. Fat acids melt at from 110° to 140°, 
according to whether they are pure stearic or stearic acid mixed 
with oleie acid.  Faraday’s product would not melt in boiling water, 
212° FL Sd. When burned, fat acids leave no ash, or the merest 
trace, if they have beg: prepared with lime. Faraday’s product, 
when burned, left an ash chiefly of carbonate of lime. It is, therefore, 
inconsistent with chemical reasoning—it is absurd—to infer that a 
substance having such unlike—even opposite—properties should be of 
the same chemical nature. With our present knowledge, especially 
that derived from Tilghman’s patent, we can see that if fat and water 
alone, without any other substance to combine with the fat acid, had 
been exposed to a heat and pressure in Perkins’ generator, there 
would have been a formation of fat acid and glycerine. It is made 
certain, by the statementsof Faraday, that lime,in unknown quantity, 
was also present, and must have been brought in contact with the 
water and fat, and that it combined with the fat acid of the fat and 
formed a substance altogether different from a free fat acid. Had 
no lime been present, it is probable that the fat acid might have been 
recognized and announced as such, in which case Tilghman’s discov- 
ery would have been anticipated by thirty years. As the facets exist, 
it is perfectly clear that neither Faraday nor any other chemist, from 
the year IS25 to 1854, regarded or announced the product described 
in the exhibits to be fat acids; and consequently the decomposition 
of fats into fat acids and glycerine, by the action of water ata high 
temperature and pressure, remained unknown until Tilghman’s pat- 
ent. 

(). 41. Is the chemical! fact which forms the basis of complainant’s 
process as patented an interesting and Important one, and would 
its first publication be likely to attract attention and to be copied 
into chemical treatises? State what publications you have examined 
on the subject, and with what result. 

A. Sucha decomposition and conversion is undoubtedly a most in- 
teresting and important chemical fact, both scientifieally and in its 
practical application to an extensive and useful manufacture ; 
W7—SSS 
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709) and any clear and distinct announcement of it, especially 

from such authority as Faraday, could not have failed to 
attract attention and to have been copied into the chemical and 
technical treatises of the period. T have examined the chemical 
and technical works mentioned by Professor Booth in answer to 
questions 68, 69, and 70 of his direct examination in this case, and 
final that, in those of dates earlier than ISo-4, there is no mention of 
or reference to this fact, white all those of dates later than 1854 do 
mention or refer to it. All the treatises referred to by Professor 
Booth are standard works of the highest authority in their respective 
lines, 

(). 42. Would a chemist or manufacturer possessed of ordinary 
skill and information on the subject as current prior to 1854, 1f he 
should read Defendants’ Exhibits 1, 2,3,and 19, have thereby be- 
come acquainted with the chemical fact that fat can be decomposed 
into fat acid and glycerine by the action of water at a high temper- 
ature and pressure ? 

(Objected to for the reason that the witness is not a manufaturer, 
and for the further reason that, while the witness may be ealled 
upon to testify as to what information he himself would have derived 
from the exhibits, he cannot testify as to what others than himesclf 
would have learned therefrom. ) 


A. It is my opinion that he would not. Faraday did not so con- 
sider it or he would have undoubtedly announced it as a fat acid. 
He only states certain properties, some of which suggest to his mind 
a resemblance to fat acids, but nowhere states the product to be fat 
acids. It is my belief that he was too well informed upon the matter 
of the manufacture of soaps and fat acids to have omitted or failed 
to suggest the value and practical application of so important a dis- 
covery. Ile does not announce it as a discovery of fat acid, but 
speaks of it merely as showing two points of resemblance to the fat 
acids of Chevruel. The Exhibit 1 might have suggested to him 
and to other chemists the making of further experiments on the 
subject, and had they been made might have led to the discovery. 
But, from all that IT have read, no such were at that period made, 
and such a discovery is not contained in Faraday’s announcement. 

Q). 45. Judging trom all the properties of the substance as de- 
scribed in Exhibit 1, what do vou infer it to have been ? 

A. LT infer it to have been a neutral lime soap. 

(). 44. Have you made a chemical examination of the neutral 
lime soap made from a mixture of equal parts of oil and tallow? If 
so, state how said lime soap was prepared and what its properties 
are as compared with those of the substance deseribed in Exhibit 1. 

A. IT saw in Professor Booth’s laboratory a neutral lime soap pre- 
pared by heating a mixture of equal parts of olive oil and tallow 
with thirteen per cent. of lime and water in a close copper vessel at 
a temperature between the melting point of tin and bismuth. It 
was a harsh and brittle substance of a grayish color. It was dis- 
solved by digesting in alcohol, and the clear solution, roured off 
while hot, on cooling deposited a white powder, which, when col- 
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lected and fused, formed a hard substanee having a resemblance to 
wax, but more brittle and resinous. It was lighter than water. It 
did not dissolve in hot ether. It did not melt in boiling water at 
212°, but at a higher temperature it melted and finally burned like 
fat, leaving a residue of carbonate of lime. On boiling with alkali 
it dissolved, giving a turbid solution, and on making a direct com- 
parative trial it was found to dissolve in the alkaline solution 
710 ~~ more readily than neutral fat. The white powder which pre- 
cipitated from the hot alcoholic solution by cooling was 
a stearate of lime, which is somewhat soluble in hot alcohol, but 
nearly insoluble in cold alcohol. Tlie fluid substance obtained by 
evaporating the cold alcoholic solution was an oleate of lime, which 
is somewhat more soluble in cold alcohol. The neutral lime soap 
which I examined therefore agrees substantially with the substance 
Whose properties are described by Faraday in Exhibit 1. As we 
know positively that the substance in Exhibit 1 contained lime as 
well as fat, and as its properties described agree so entirely with 
those of neutral lime soap, I infer that it was neutral lime soap. 

(). 45. Did you burn the fluid substance obtaine! by evaporating 
the cold alcoholic solution (which you call oleate of lime); and, if 
so, did you obtain any ash, and of what nature? 

A. | did burn a portion of that material which left an ash, 
which ash was the carbonate of lime. 

(). 46. Examine Defendants’ Exhibit 4 and state whefler it con- 
tains any evidence of a prior knowledge or use of the process pat- 
ented to complaindnt. 

A. It contains no such evidence. It refers only to saponification 
of fats by lime in close vessels or boilers. and does not mention or 
refer to the production of fat acids by the action of water on fats at 
a high temperature and pressure. 

(). 47. Examine Defendants’ Exhibit 5 and state whether it con- 
turns any evidence of a prior knowledge or use of the process *pat- 
ented to complainant. 

A. It does not contain any such evidence. The first part of Ex- 
hibit 5 recommends-thorough stirring of fat, lime, and water as ad- 
Vantageous for rapid and complete saponification, and suggests that 
possibly pare of the lime, commonly used in exeess above theoretical 
requirement, might thus be saved. Perfect and complete saturation 
by the lime is the leading idea insisted upon, and this Is precisely 
the reverse of complainant’s process, which produces free fat acids 
directly from the tat, and which cannot occur when the fat is com- 
bined with lime. The seeond part of Exhibit 5 refers to the pro- 
duction of neutral line soap in close vessels at a high temperature 
and pressure. Lime in quantity “sufficient for the saponification 
of the fat” is distinetly directed to be used, and this absolutely ex- 
cludes the possibility of those reactions which belong to complain- 
ant’s process taking place, because the fat being all combined with 
the lime none remains for the highly-heated water to act upon. 

(). 48. Examine Defendants’ Exhibit No. 6 and state whether it 
contains any evidence of a prior knowledge or use of the process 
patented to complainant. 
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A. It contains no such evidence. It refers exclusively to the 
making of soups either in open or close vessels. 

Q). 49. Examine Defendants’ Exhibit No. 7 and state whether it 
contains any evidence of a prior knowledge or use of the process 
patented to complainant. 

A. It does not contain any such evidence. It refers solely to the 
modes of melting tallow, either by steam or in a digester, which last 
is sald to make it very bard. [It does not In any way mention or 
refer to the making of fat acids or glycerine. 

Q. 50. Examine Defendants’ Exhibit No. S and state whether it 
contains any evidence of.a prior knowledge or use of the process 
patented to complainant. 

A. It does not contain anysuch evidence, as will appear by 
711) reading not only the fragment or mutilated extract which 
makes up the exhibit, but the whole description of the pro- 
cess for acidifying fats by sulphuric acid and water, and then dis- 
tilling them by acurrent of steam. This process differs from Tilgh- 
man’s in every particular. In it sulphurie acid is the chemiteal 
agent employed; in Tilghman’s, water. In it the fat acids are 
distilled. In Tilghiman’s they are not distilled. In it open vessels 
and no pressure are used. In Vilgliman’s closed vessels and high 
pressure are necessary. In it no liquid water is mixed with the 
highly-heated fat. In Tilghman’s it is necessary to have water 
mixed with the highty-heated fat. The latter part of Exhibit 5 
refers to Dubrunfaut’s process for making fat acids by distillation 
with superheated steam. T have read and understand Dubrunfaut’s 
patent for this process. It is altogether different from Tileliman’s, 
In Dubrunfaut’s the fat acids are formed in the act of being distilled 
and converted inte vapor, which is afterwards condensed. In ‘Tilgh- 
man’s the fat actds are not converted into Vilpor and condensed, Lyirt 
are formed as liquids, and always remain in the liquid state. In 
Dubrunfaut’s Open Vessels are nec Ssary and closed vessels IN pOsst- 
ble. In Tilghmian’s closed vessels are necessary and open vessels 
impossible. In Dubrunfaut’s the presence of liquid) water mixed 
with the heated fat is impossible. In Tilghtman’s it is necessary. 
[ln Dubrunfaut’s no pressure is ased. In Tilghtman’s high pressure 
Is Hhecessary. 

Q) ol. Examine Defendants’ Exhibit? and state whether it con- 
tains any evidence of a prior knowledge or use of the process prit- 
ented to complainant, 

A. Exhibit 9 contains no evidence of such use or knowledge; it 
only states that some drops resembling glycerine had been found on 
top of some castor ol kept two Vears exposed to the air at common 
temperature and pressure. None of the necessary conditions of 
complainant's process Were present, There was no close vessel, hw 
high Lorry rature, no high Presstre, ho mixture of fat and Water, 
and ne mention of fat acid being produced. It is well known that 
the volatile compounds which give the peculiar smell and taste to 
natural oils and. fats are hable to spontancous change, whereby they 
set free their glveerine. ‘The presence of some ferment or ferment- 
ing substance probably aided the action. At least this is the most 
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natural and simple explanation of the fact. The possibility of such 
a change having so resulted is made manifest, first, by a paragraph 
in Dumas’ Treatise on Chemistry Applied to the Arts, vol. 6, Paris, 
1545, page 569, wherein “ these acids become free in consequence of 
areal fermentation under the influence of water and an animal 
substance acting asa ferment;” and paragraphs in Berzelius’ Treatise 
on Chemistry, vol. 6, 1850, page 422 and page 500. 

Q. 52. Examine Defendants’ Exhibit 10 and state whether it 
contains any evidence of a prior knowledge or use of the process 
patented to complainant. 

A. Lhave read and understand Radley & Meyer’s patent. It 
contains no evidence of a prior knowledge of Tilghman’s process. 
The first part of the printed exhibit treats bones, offal, and lime in 
a close vessel at from 212° to 250°, so as to saponify the fat therein. 
The process is the same as that of Exhibits 4, 5, and 6, for making 
lime and other soups under pressure. It does not mention or refer 
to the production of fat acids by the action of water at high tem- 
perature and pressure. The latter part, cap. 3, page 14, of official 

printed patent describes the saponification of tallow with 
712 fourteen per cent. of lime, or oil with seven per cent., In close 

vessels, at from 220° to 250°. It names the product as lime 
soap, and refers to the decomposition of the latter a strong acids 
for obtaining the fat acid. It nowhere mentions or even hints at 
fat acid or “acid lime soap” as being produced, but names the pro- 
duct more than forty times as soap. 

Q). 55. Can you state from your own personal knowledge whether 
any free fat acid or so-called “acid lime soap” will be formed in the 
digester when operating with oil, seven per cent. of lime, water, and 
sund, as directed in Radley & Meyer's patent? 

A. Professor Booth and I made the experiment Mareh 25th, 1868, 
following out in detail all the directions of Radley & Mever, using 
oil, water, sand, and seven per cent. of lime in a digester. We ob- 
tained by this experiment only neutral lime soap, glycerine, and 
neutral or undecomposed oil, and no trace of free fat acid whatever. 

() 54. Explain wherein defendants’ processes, as deseribed in their 
original and supplementary answers filed in this suit, resemble or 
difler from the process described in Radley & Meyer's patent. 

A. Defendants convert one portion of fat into lime SOU}, the re- 
mainder into free fat acid by water at high temperature and press- 
ure. Radley & Meyer turn all the fat into lime soap or soda soap, 
or part into soap, and leave the balance as neutral fat,and do not in 
either case turn any of the fat into free fat acids by the action of 
water at high temperature and pressure. 

(Q). 55. Examine Defendants’ Exhibit 11 and state whether it con- 
tains any evidence of a prior knowledge or use of the process pat- 
ented to complainant. 

A. It contains no such evidence. Valerine, butyrine, and acetine 
are not the oils and fats of commerce, nor are the acids it refers to, 
valerianic, butyric, and acetic or vinegar, the fat acids used in candle 
and soap manufacture. 

Q. 56. Examine Defendants’ Exhibit 12 and state whether it con- 
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tains any evidence of a prior knowledge or use of the process pat- 
ented to complainants ? 

A. It does not. It refers to Scharling’s production of fat acids ina 
state of vapor by distillation, by means of superheated steam passed 
through fats at high temperatures. The process is the same as Du- 
brunfaut’s, referred to in Exhibit $8, and differs in all respects from 
Tilglimian’s. 

fn Scharling’s free fat acid, as vapor, is distilled over and con- 
densed. Jn Tilghman’s free fat acid is produced as liquid, and re- 
mains so. In Scharling’s open vessels are used. In Tilghman’s 
close vessels are used. In Scharling’s no pressure is enjoined. In 
Tilghman’s high pressure is necessary. In Scharling’s no liquid 
water is or can be mixed. In Tilghman’s liquid water is mixed 
and is the chemical agent of change. In Scharling’s no mention is 
made of the production of glycerine. In Tilghman’s glycerine is 
prodaced and found in solution. 

Q). 57. Examine Defendants’ Exhibit 15 and state whether it con- 
tains any evidence of a prior knowledge or use of the process pat- 
ented to complainant. 

A. Exhibit 15 contains no such evidence. It describes a process 
for melting raw tallow or suet with water and then squeezing the 
product to separate the oily portion trom the solid. Tt does not state 
tlraat high LORE pera lu re sor PPOSSUE Sore used, it cloes hot mrention 

or refer to the production of any fat acid or glveerine, but 
aly UN Pre ssiv states that the ppPracoss dlaes not tend to alter the 

fatty bodies, the Froneh word * alterer” being used in’ the 
orignal, 

QOS. Examine Defendants’ Exhibit 1! and state whether it con- 
tathis SLAY evidence of a perder Khowle lve or use of the process prat- 
ented to comphunant, 

A. Exhibit bt does not contain any such evidence. It deseribes 
Apperts process tor melting or rendering raw fat or suet in close 
vessels, a ee | Loni pernture of Zoe to VOS lar., equal tou pressure 
of from twelve to twenty-four pounds to the square inch. It does 
not say that any fat acid or glycerine is formed, but, on the contrary, 
speaks of the product as being still taulow.” | Phis process is essen- 
tially the same as that well known as the Wilson tank process for 
rendering lard, 

(Q). 59. Examine Defendants’ Exhibit 15 and state whether it con- 
tainsany evidence of a prior knowledge or use of the process patented 
to complainant. 

A. Exhibit 15 does not contain any such evidence. I have ex- 
amined the patent granted to N. TL. Manicler, No. 5345. It is sub- 
stantially the same process as thatin Exhibit I. Fat, with one- 
sixth water, is heated in a digester to about fifteen pounds pressure : 
is then cooled and pressed between cloths to separate the oil It 
does not state that any fat acid or elveerine is produced, bat, on the 
contrary, the product ts called tallow. “Phe thad part is stated to be 
fit for burning i lanips or for oiling machinery, whieh PROVES COM: 
clusively that aul Was not fat acid. stnee fat acids, as is wel] known, 
are not adapted to either of these uses. Mixing with “oil ef tur 
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pentine” is stated to produce the same effect on the fat as the treat- 
ment in the digester, and this is another and conclusive proof that 
the fat was not decomposed. 

(). GO. Examine Defendants’ Exhibit 16 and state whether it con- 
tains any evidence of a prior knowledge or use of the process pat- 
ented to complainant. 

A. It does not contain any such evidence. I have examined the 
patent of Collier & Manicler referred to. It is for applying te palm 
oil the same kind of treatment as applied to Exhibit 15 applied to 
other fats, and the produce is described to be the same. No mention 
is made of any fat acid or glycerine being produced, and the liquid 
oil is stated to be suitable for burning in lamps, which proves con- 
ciusively that the product was neutral fat and not acid fat. 

(). GL. Examine Defendants’ Exhibit No. 17 and state whether it 
contains any evidence of a prior knowledge or use of the process 
patented to complainant. 

A. Exhibit 17 does not contain any such evidence. I have ex- 
amined the patent of Walther, No. S752. It deseribes a process for 
distilling off the volatile, bad-smelling portion of the oils and fats by 
passing currents of high-pressure steam through them while con- 
tained in a digester under pressure. ‘Tho steam escaping by the 
safoety-valve carries With it the volatile oils, which are condensed 
separately, and the oil is made more pure and more suitable for 
burning in lamps. [tis not stated that any fat actd or glveerine ts 
produced, and the faet that the oil after being thus treated was 
“more suitable for burning in humps” than before preves conela- 
sively that it Was not converted tnte hit acid, 

1) 82. Examine Defendants’ Exhibit Noe, 20 (Lirsehfeld’s patent) 
and state whether it contaims any evidence of a prior Knowledge or 
nse of the process patented to complainant. Explain the processes 
desertbed in said exhibit and state wherein they resemble or differ 

from complainant’s process. . 
wit A. Exhibit 20 does not contain any evidence of a prior 

knowledge or use of complainant’s process. It deseribes a 
Papin’s digester with another vessel inside of it, the space between 
being filled with water. In this apparatus two processes are de- 
scribed as being performed: first, the inner vessel is nearly filled 
with raw fat, the same being cut up, and either pure water or very 
dilute sulphuric acid poured on it; the digester is then closed and 
put on the fire for two hours; the tallow is then filtered and pressed. 
The process is described as a mode of rendering tallow. Its advan- 
tages are said to be the production of purified tallow without loss in 
the crackling or by volatilization and with more certainty than by 
the ordinary means, If the tallow is to be decomposed at the same 
time the second process is to be used. In this to one hundredweight 
of raw material two pounds of sulphuric acid and thirty-two pounds 
of water are added, and the further treatment is the same as before. 
lu this ease the product ts called the “rendered decomposed mass,” 
and is to be allowed to stand for two or three davs and then to be 
pressed. The only difference between the second process and the 
first is the use of two per cont, of sulphuric wend, and consequently 
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the difference of the products or the decomposition spoken of in the 
second process must be due to the use of this sulphuric acid. The 
first process differs from complainant's in producing “tallow” and 
not fat acids. The second process differs from complainant's in 
using sulphuric acid to decompose fat instead of water at high tem- 
perature and pressure. [tis not stated distinetly that a high tem- 
perature or pressure Is used in either case, 

Q.65. Examine Defendants’ Exhibit No. 21 (Wilson's tank pro- 
cess) and the context on pages O41, O42, and 545 of Mortitt's Chem- 
istry, and state whether it contains any evidence of a prior knowl- 
edge or use of the process patented to complainant. Explain said 
process and state wherein it resembles or ditfers from complainant's 


Process, 
| A. Exhibit 21 does not contain any such evidence. Wilson's pro- 
cess is for rendering tallow or lard by subjecting the raw fats in a 


close yessel to steam, of from fifty to one hundred pounds’ pressure, 
for ten to fifteen hours; it is then left to settle, when the water and 
| Impurities subside and the fat is drawn off The product is stated 
to be lard or tallow, and to be particularly © pure” and of good 
| quality. It is also called refined tallow. It is nowhere stated that 
any fat acids or glycerine are produced. This process resembles 
| Tilghman’s only in the fact that fats are exposed to the action of 
steam, and incidentally to the condensed water in a close vessel at 
| a high temperature and pressure. [t differs from Tilghman’s in the 
. fact that the action of the steam and water in Wilson’s process is 
merely to melt the fat and dissolve the gelatinous membranes which 
envelop it, While in Tilghman’s process the action of the highly- 
heated water decomposes the fat and converts it into fat acids and 
glycerine, Wilson’s Process produces What is known and used tn 
| the arts as commercial lard or tallow; that is, fats which are practi- 
| cally used as neutral fats. Tilghman’s process produces what is 
known and used in the arts as fat acids. The fat of animals is com- 
posed of a great number of cells or sacs of thin membrane, which 
| envelop and contain the true fatty substance. When steam is ad- 
| mitted it would heat the surfaces of the lumps of raw fat, the fatty 
| matter Inside of the small cells would melt and expand by the heat, 
| the cells would burst open, and the melted fat would run down with 
i 
i 
| 
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the condensed water. As the heat increased the membranes would 
gradually dissolve in the condensed water, forming a solution of glue 

or gelatine; at the bottom would be a laver of water holding 
715 = in solution gelatine, blood, and other fluids extracted from 

the flesh adhering to the rough fats. Floating in this soup- 
like solution and on its surface would be a mass of pieces of half- 
melted fat and undissolved membranes and on the top would be a 
stratum of liquid melted fat; any bones would of course settle to 
the bottom grating or diaphragm. 

(). G4. Would the condition you have mentioned of a quantity of 
gelatine or glue dissolved in the water and a separating stratum of 
solid matter between the water and the fluid fat be favorable or un- 
favorable for the decomposition of the fat by water into fat acids 
and glycerine ? 
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A. Since a mixture of water with the fat is essential under the 
circumstances of temperature and pressure to the production of free 
fat acids, and since there must be, according to the description of 
Wilson's process, a cons siderable quantity of the animal matter in- 
terposed between the bottom stratum of soup-like iiquid and the top 
stratum of melted fat, L conceived it to be a most unfavorable con- 
dition for the production of any decomposing action by the water 
upon the fat, admitting even that the water so surcharged with ani- 
mal matter dissolved should have the ability to decompose the fat 
Into free fat acids should they be brought in contaet 

(). 60. Do any of the detendants’ exhibits, Nos. 1 to 21, contain a 
description of a process substantially resembling the process patented 
to complainant in principle and operation or an announcement of 
the fundamental chemical fact upon which complainant’s process is 
based, to wit, the decomposition of fat into fat acids and glycerine 
by the action of water at a high temperature and pressure ? 

A. I have-studied very caretully and critically, with reference to 
the meaning of the language emploved, the documents and treatises 
containing the matter brought forward in said exhibits, and I have 
been unable to recognize in any one of the deseriptions a process 
substantially resembling the process patented to complainant, nor 
can [see in them any announcement of the fundamental chemical 
fact upon which the complainant’s process is based—the decom po- 
sition of fats into fat acids and glycerine by the action of water at 
a high temperature and pressure. 

(). 66. Examine the condensed statement of the points of differ- 
ence between complainant's process and the several processes de- 
scribed in defendants’ exhibits, made | Vv Professor Booth in his tes- 
timony in this suit, in answer to question 136 in chief and now 
shown you. State whether, in your opinion, the points of difference 
are fairly and correctly stated by Professor Booth and whether you 
confirm and adopt said statement. 

A. IT have examined the statement referred to in the question, ‘and 
am of the opinion that the points of difference are fairly and cor- 
rectly stated, and I do fully confirm and adopt said statement. 


Cross-examined by C. B. Couirer, Esq. : 


X Q. 67. You have, in the course of this examination, had before 
you and read from manuseript, have you not? 

A. I have. 

X Q. 68. Will vou please state the character of such manuscript 
and when and by whom it was prepared ? 

A. The manuscript consists in a number of questions given to me 
by Mr. B.C. Tighman, complainant’s counsel, within a month after 
previous interviews at complainant's laboratory, at Professor Booth’s 

laboratory, and at my own office, running over a space of one 
716 vear. To these questions | have in part written out the an- 
swers and in part delivered the answers as the form of lan- 
guage Was suggested as it came up in the course of this examina- 
nation. 
IS—8S83 
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X Q. 69. Having you any objections to attaching said manuscript 
to this deposition as an exhibit? 

A. LT have not the slightest objection, provided it be understood 
that it be taken as my full notes and memoranda, and not as my full 
testimony as it has been recorded, 

(The manuscript called for by defendants’ counsel is here put in 
evidence and marked by the examiner Defendants’ Exhibit Rogers 
No. 1.) 

(Counsel for respondents does now enter his objection and protest 
to the introduction of the foregoing deposition, for the reason that 
the same appears to have been prepared and given in a manner 
contrary to the established rules regulating the taking of testimony, 
and, thus objecting and protesting, counsel proceeds to cross-examine 
the witness.) 


X Q. 70. Is it your opinion that fats ean be decomposed by the 
vapor of water as such ? 

A. Fats can be decomposed by the vapor of water at a high tem- 
perature, as shown in Dubrunfaut’s process, wherein fats are spoken 
of as resolved into fat acids and acroleine, and as shown in Sehar- 
ling’s process, Wherein neutral fats treated with superheated steam 
furnished fat acids with neither acroleine nor sebacie acid. THe does 
not mention glycerine, but since his temperature was below the 
heat destructive of glycerine it may be inferred that it was there 
also. Wilson and Payne distributed neutral fats with superheated 
steam at 570°, and they obtained both fat acids and glycerine. It 
is to be observed, in this connection, that the processes were all pro- 
cesses of distillation. 

XQ. 71. Then [understand that it is your opinion that fats can 
be decomposed by the action of steam with free fat acids and glycer- 
Ine as the resulting products; am | correct” 

A. Yes, sir, fats can; as’ T have stated, citing the above authori- 
ties, that when fats are distilled—that is to say, vaporized—through 
the agency of high steam, which, exercising its peculiar displacing 
poper, sweeps them along to be condensed into liquid or solid form 
when cooled in other vessels, 

XN (). 72. In such decomposition do the eclemerts of water com- 
bine with the elements of fat acid existing in the fats to form free fat 
acids ? : 

A. It is the adopted view of chemists that livdrogen and oxygen, 
which are the elements of water, do associute themselves with the 
elements of fat acids in the fats and form free fat acids. 

X Q. 75. And, again, do the elements of water in such decom posi- 
tion combine with the elements of glycerine existing in the fats to 
form solution of glveerine ? | 

A. Oxygen and hydrogen, which are the elements of water, do, 
under the circumstances stated in the answer to X Q. 70, combine 
with the clements of glycerine in fats to form glycerine. 

X Q. 74. Is it not your opinion that in Scharling’s process, Ex- 
hibit No. 12, glycerine as well as free fat acids was produced ? 

A. From the fact that it is positively stated that fat acids were pro- 
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duced and that no acroleine nor sebacie acid was formed, and not 
knowing any other product that would likely ensue, I would infer 
(though Scharling fails to mention, if indeed he knew it) that glycer- 
Ine Was a product. 

X Q.75. Then in Seharling’s process the resulting products of 

the decomposition of fats were the same as In complainant's process, 
were they not? 
7 A. Scharling’s own statements give me the only information 
which I have upon his particular process and products; and 
therefore I can only repeat, in the absence of any statement from 
him, that glycerine was produced; that it is my Inference; and, 
assuming the veracity of his account, | have no doubt that fat acids 
were produced. 

X Q. 76. And in such production of fat acids and glycerine did 
not the chemical combination of the clements of water therewith 
take place ata high temperature ? 

A. The union of the elements of water, so far as it took place 
in the case of the fat acids and may be inferred as taking place in 
the production of glycerine, must necessarily have occurred at the 
temperature of 320°, which is that which he deseribes as having 
used. 

X (). 77. You do not mean to be understood, do you, as convey- 
ing the impression that a decomposition of the water or vapor of 
water takes place ip such decomposition of fats? 

A. I desire to be understood as meaning that in the decomposi- 
tion of fats through the agency of superheated steam, as in the pro- 
cess of Scharling, it is the hydrogen and oxygen in that particular 
physical condition of water known as vapor which go to the formation 
of the fat acid and to the production of the inferred glycerine, and 
that it is the hydrogen and oxygen of water in that other particular 
plivsical condition known as a liquid which go — the formation of 
fut acids and glycerine in those processes, whereby saponification 1s 
accomplished, aud in that distinctive process of Tilghman, wherein 
water alone is the agent of the decomposition of fats under high 
temperature and pressure. 

Examination adjourned to to-morrow (Friday) morning at 10 
o'clock, 

_ Fripay, March 19th—10 a. m. 

Present: B.C. Tilghman, Esq., for complainant; Chas. B. Collier, 
Esq., for defendants. 


Cross-examination of Ronert E. ReGers resumed: 


X Q. 78. In the examination of Professor Booth in this cause he 
was asked—X Q. 205—* Will you now state the precise difference, 
if any, in the chemical principles and affinities involved in such 
decomposition of fats into free fat acids and solution of glycerine 
by the action of highly-heated steam, on the one hand, and highly- 
heated water on the other?” To which he answered : “ If free fat 
acids and solution of glycerine be formed in either case the chemi- 
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cal principles and aflinities involved—namely, the assumption of . 
the clement of water—in order to form free fat acids and solution 

of glycerine—are the same in both.” Do you concur with Professor 

Booth in such opinion ? 

A. I can only answer this question by going into some detail of 
explanation. Both the question and the answer, as read to me, 
require a very careful examination into the meaning of werds used. 
When it is stated that the chemical principles and affinities are the 
sume between that process whereby fats are resolved into free fat 
acids and glyeerine by highly-heated vapor of water, on the one 
hand, and are resolved into free fat acids and glycerine by liquid 
water under high temperature and pressure, on the other hand, we 
can only affirm that the elements of water, as hydrogen and oxygen, 
are assumed in the production of the two products named in both 
of the processes; and, secondly, that the ends attained, whatever 
may be the intermediate stages, are likewise in the two the same. 
But to say that the affinities which are brought into play in each 
case are the same is not to say that those atlinities constitute the pro- 
cess by which they are awakened. Tf we mean by “chemical prin- 

ciples” simply the tact that the oxvgen and hydrogen of water 
IS) are made to playa part inthe production ef the fat acids and 
glycerine In the tvo processes, then [agree with Professor 
Booth im the use of the word * principle; but if by this term chemi- 
eal principle it Is meant that the processes by which those chemical 
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atlinities of hydrogen and oxveen are awakened are the same in the > 
two operations referred to in the question, then T do not concur with > 


Professor Booth in the use of that expression. But [ would state, 
however, that T think Peotessor Booth and LT do, in fret, fully agree 
in reference toe the points included in this question, and that his an- 
swer Was Intended, when he speaks of identical chemical attinity 
and chemical principle, to simply assert that the same substances, 
namely, oxygen and hydrogen, were through chemical atlinity as- 
sumed by the tat in the production of fat acids and glycerine, and 


that he did not mean that the processes, in the proper meaning of ' 
that term, involving totally diflerent conditions, are identieal with , 
each other, We night as well meuintain that the process by which 

stareh ts converted Into grape sugar or glucose (having assumed or , 
appropriated for that conversion the cloments hydrogen and oxygen ~ 


of water), when it is accomplished by the treatment of that starch 
with caustic potassa ata moderate temperature, is the same process 
by which that starch could be converted into glucose by sulphurie 
acid, and is the same process again by which that starch Is con- 
verted Into glucose by diastase or veast, as to say that the two pro- 
cesses, each of which invokes or awakens the chemical athinities of 
hydrogen and oxygen in the formation of fat acids and glycerine, 
are identical. We are only able to recognize results in either of the 
processes before named. We only know in the instance of the gly- 
cerine and fat acids and in the ease of starch and glucose that hy- 
drogen and oxygen play a part; that their aflinities are awakened ; 
but we see from the physical and chemical nature of the substances 
employed that the processes which bring about the changes are alto- 
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gether different. While we speak of the chemical affinity of ele- 
ments we must not ignore the fact that in a great many actions of 
chemistry and procestes in the arts the physical condition of the 
substances engaged often in a large degree modifies, if not altogether 


controls, the results. In the process by highly-heated vapor the 


elements oxygen and hydrogen of water are in one physical condi- 
tion, and in the process of Tilghman the elements of water are in a 
totally different plysieal condition. 

XQ. 79. From a chemical standpoint is the decomposition of fats 
into free fat acids and solution of glycerine by steam on the one 
hand and the decomposition of fais into free fat acids and solution 
of glycerine by water on the other hand the same chemical fact or 
discovery ? 

A. From a chemical standpoint it ean be properly affirmed that 
the two results are the same chemical fact only so far as that the sub- 
stances, hamely, the OxVeEen and hydrogen of water, which bear a 
part, are the same in the two, and so far as that the products, namely, 
fat acids and glycerine, which are formed, are also the same in the 
two; but from our chemical view we have no right to assert that 
the interior affinities and forces which operate in that case wherein 
water is a vapor, are the same with those chemical affinities and 
forces which operate wherein water is a liquid. Indeed, from the 
very circumstance of the two substances, the vapor and the liquid, 
being so unlike each other in their physical conditions, it might, if 
we were inclined to speculate on the subject, be affirmed that those 
controlling forces, though they ended in the same result, were some- 
what different. 

X Q. 80. In what sense do you use the word “ forces?’ 

A. L use the term “forces” as referring to the powerful re- 
719 ~~ pulsive tendency which is allowed to operate to separate the 
particles of water in a vaporous condition in the case of the 
highly-heated steam process, wherein, by its es _ the vapor im- 
petuously passing through the fat exercises a displacing power over 
the constituents of the fat, bringing them into a condition to com- 
bine with the elements, hydrogen and oxygen, to form and sweep 
along the products fat acids and glycerine; and to that other con- 
dition, in which (in Tilghman’s process) the particles of water, so far 
from being allowed freely to separate from each other, are constrained 
by a high pressure to occupy a smaller space than naturally, and 
are thus, therefore, permitted to present themselves to the fat in 
ereater number within a given space. It is well known that the 
sume substance under the two different conditions, the one of dilata- 
tion and the other of compression, often exercises unequal affinities, 
and sometimes even different ones, in each. Thus carbonic acid is 
capable of three separate states—the sold, the liquid, and the gase- 
ous. The chemical activities of this substance in those states are 
very different for each. 

X Q. 81. Then the highly-heated steam exercises a twofold power, 
does it not—one a mechanical displacing force and the other a chem- 
ical combining one? 

A. In my own mind I have vo doubt that both of these forces 
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operate, but Iam of opinion that these are by no means all of the 
Influences’ concerned in the operations. (We know that the force of 
cohesion is different in liquids from that in vapors. We know that 
electrical states prevail throughout or can be developed in liquids 
and vapors very differently or unequally. We know that what are 
termed polarities, and also, according to modern chemical research, 
molecular arrangement or the arrangement of particles, is different 
in bodies of such opposite pliysical state, and therefore it would be 
little else than hypothesis to attempt to describe those internal 
atomic actions and conditions which take place in the two cases re- 
spectively. It appears to me that, seeing the means are so different 
in their details by which the products are obtained, though said pro- 
duets are identical, that we cannot but conclude that the complex 
internal reactions producing the results must be different in the two 
CuUSES, ) 

(That portion of the foregoing answer in parenthesis ts objected to 
bv counsel for defendants as being Irresponsive to the question, iur- 
vumentative, and matter confessedly of hypothesis.) 


X Q. S82. In the defendants’ processes, as described in their origt- 
nal and supplemental answers, is not highly-heated steam continu- 
ally present nnd operative as an active and ehergetiec agent ? 

A. Highty-heated steam is present in defendants’ processes, but | 
do not regard it, under the cireumstavces, a highly active and ener- 
vetic agent. Tt is the water under high temperature and pressure 
Which is present that is the active and energetic agent, apart from 
the time, which is described as being present in limited quantity, 
sullicient for only a partial saponitication of the fat. 

X Q.S5. Does not the steam, upon its introduction into defend- 
ants’ digesters, and while present there, come continually in contact 
with the fat there present ” 

A. Assuming that the contents, consisting of fat, water, and lime, are 
ut the commencement of the operation cold, upon the first admission 
of the highly-heated steam it will rush rapidly in and diffuse itself 
throughout the mixture, and be immediately condensed into water by 
the substances with which it comes in contact. This will continue to 

be the case until said contents and the water so derived from 
720) condensation shall have all attained a temperature due to the 

temperature and pressure of said steam. When this point 
has been reached the further entrance of the steam will be arrested, 
excepting so far as the vessel with its contents may lose heat by 
radiation or conduction, and thus promote a slow condensation. 
There bemg, however, a safety-valve provided on the digester loaded 
to a pressure less than that of the boiler steam, a vent for the steam 
is permitted which is deseribed as to be continued for a period of 
from eight to ten hours. So far, therefore, as this steam is permitted 
to escape so far will it enter the digester and mingle with its con- 
tents and transport in its cireulation each material in turn i con- 
tact with each other, thus, [ conceive, bringing the lime into play 
upon so much of the fat as it can decompose, and the liquid water 
into play upon so much of the fat as it can decompose. 
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X Q. 84. How long, in your opinion, after the first introduction 
of the superheated steam will the water be brought to the tempera- 
ture of vaporization in defendants’ digesters ? 

A. Not having seen such a digester as alluded to, with its pre- 
scribed contents operated, Iam unable to say what time would be 
required for such a result. To answer the question at all correctly 
without such opportunity or experiment could only be done by ob- 
taining further data than given in the question, namely, the rapidity 
with which the steam should be let in, the season of the vear when 
the operation would be performed, the temperature of the materials 
within the digester when the process is started, and then by a cal- 
culation taking into account the quantity of materials employed and 
their respective specific and latent heats. 

X Q..55. Steam being continually present and constantly intro- 
duced in defendants’ processes, and steain being confessedly a de- 
composing agent, how are you able to say that it is not the steam 
and is the water which decomposes the fats in defendants’ pro- 


cesses ? 


(Complaiiuant’s counsel objects that the question assumes that 
steam is confessedly a decomposing agent, whereas there is no proof 
that, under the conditions existing in defendants’ digester (namely, 
the presence of a large quantity of liquid water mixed with the fat), 
steam exercises any decomposing agency.) 


A. We know that water under high temperature and pressure will 
decompose fats into fat acids and glycerine, and we know that in 
defendants’ digester there is a large quantity of water under such 
temperature and pressure, and we know further that that water is 
kept constantly circulating and in contact with the fat, the very con- 
ditions of Tilghman’s process, and, therefore, we feel assured that water 
does accomplish the decompostion of the fats. The only processes 
by which neutral. fats furnish fat acids by steam are processes spe- 
citically described as those of distillation, and by distillation is meant 
the carrving over of the fat acids along with the vapor of water or 
of glycerine by the same (or of the decomposed products of glycer- 
ine, such as acroleine) and their subsequent condensation. I have 
yet to see in the publications of defendants any statement to the 
effect that there pass by the outlet of the safety-valve such products 
of distillation. Since, therefore, the process is not one of distillation, 
but one in which the fat acids and glycerine and lime soap are all 
found in solution or mixture in the water in the digester, my only 
conclusion is that it is not the steam but the water and the lime 
which have accomplished the decomposition. 

X Q. 86. In defendants’ supplemental answer describing the pro 
cess now employed by them is the following language: “This eseap- 

ing steam is condensed, and the glycerine water arising from 
72 such condensation is then drawn off for condensation (con- 

ceptration).” In view of this have you any modification o 
make of your last answer? 

A. The modification which I would desire in my answer is the 
substitution of the word “and” for the word “or,” between the word 
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“water” and the word “of,” so that the sentence will read “the only 
processes by which neutral fats furnish fat acids by steam are pro- 
cesses specificelly described as those of distillation, and by distilla- 
tion is meant the carrying over of the fat acids along with the vapor 
of water and of glycerine by the same,” Xe. 

X Q. 87. Do you not believe that superheated steam will decom- 
pose fats producing free fat acids and solution of glycerine? 

A. I do, when the same is accomplished by the arrangements for 
and in the process of distillation of the same, and my source of in- 
formation is in the deseriptions given for the processes of Dubran- 
faut, Scharling, and Wilson & Payne. 

X (). SS. Do you know that the presenee of liquid water with the 
fats will prevent the decomposing action of highly-heated steam 
which is forced into a mixture of fat and water, and which is con- 
tinually present during the process of decomposition, as in defend- 
ant’s processes ? 

A. Ido not know that such is the fact, and until | shall be fur- 
nished with a clear proof of it [should doubt whether such is the 
Case, 

XQ. 89. And if the decomposition of the fats is effected by the 
steam and not by the water would not the resulting products be 
found at the conclusion of the operation in the same state of admix- 
ture in which they are found to exist in defendants’ processes? 

A. For fear that from misapprehension of the particular point 
of the question I may not correctly meet it, L would ask whether the 
Inquiry is made with reference to the specific processes of defendants 
or to those processes of distillation to which | have referred. 


(Counsel for defendants informs the witness that the question  re- 
lates to defendants’ processes, and, furthermore, that by the words 
“conclusion of the operation” is meant after condensation of the 
steam has occurred and the products are allowed to stand in the 
digester for the time stated in defendants’ answers.) 


If the fats are decomposed by steam, a supposition not mine, but 
yours, and if that decomposition results in the production of fat 
acids and glyeerine, then there ean be no doubt that the fat acids 
and glycerine which are supposed to be so liberated would, upon 
the cooling down of the materials of the digester, be found as fat 
acids and glycerine, and fat acids and glycerine are always fit acids 
and glycerine, whether they are produced by one series of reactions 
or another, 

The glycerine in a condition dissolved in water and the fat acids 
in il liquid or semi-liquid or solid state, according to the temperature, 
and the lime soap would be found all mingled tovether or im SC}>- 
arate strata, according to the amount of settling. But [ desire to be 
understood as giving this explanation having reference simply to 
the hypothesis of the steam producing these products, as in the 
hypothesis or supposition of the question, 


X Q. 90. Then, from the condition in which the products at the 
conclusion of defendants’ process are found, it is as reasonable to to 
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infer, is it not, that the steam and not the water effected the decom- 
position ? 

A. A rational mind, when it reflects upon phenomena and arrives 
at a conclusion, never does so in justice to truth by taking isolated 
conditions, but is bound to embrace as the basis of its conclusions 

all of the conditions of the question. If it had been proved 
722 ~—s that steam per se has the power of decomposing fats into fat 

acids and glycerine, as it has been demonstrated that water 
at high temperature and pressure will do, then it might be a ques- 
tion whether a part of the decomposition of the fats was not the 
result of the steam as well as that of the water. But to assert that 
it is as reasonable to attribute the decomposition of the fats as well 
to the sfeam as to the water is, in my opinion, begging the question, 
to assume, in other words, the ability of steam per se to decompose 
fats, a fact which I do not think has been made out. 

XQ. 91. X Q. 90 repeated. 

A. Were I-utterly ignorant of the powers or properties of chem}- 
cal substances to decompose fatty matters, and were I told that in 
this digester of defendants there had been placed fatty matter, and 
further that that fattv matter had been decomposed into fat acids 
and glycerine, and had been told that such decomposition could be 
effected by steam as well as by water, and further that steam and 
water had both been used, then I would say that it was reasonable 
to suppose that steam as well as water had accomplished the decom- 
position. This would be a conclusion based upon statements made 
tome. But the mere finding of fat acids and glycerine which have 
resulted from the decomposition of fats in defendant’s digester would 
not, with my knowledge of chemistry, lead me to attribute the pro- 
duction of the fat acids and glycerine as reasonably to the action of 
steam as to that of water. 

X Q. 92. In the defendant’s process, lime in the form of milk of 
lime is present as an active agent, Is 1t not? 

A. It is to the extent of its neutralizing power over fat acids. 

X Q. 93. During the continuance of the operation in defendant’s 
process, does this lime come in contact with only that portion of the 
fat from which it extracts the fat acids? 

A. Viewing it from a chemical point of view, I would say that 
the lime comes within the contact of affinity only, with just that 
amount of the fat acids with which it is found combined at the end 
of the operation. But since the process of saponification is one of 
time, there cannot be a doubt that the small portions of the dis- 
seminated lime rub against, and, in that sense, come in contact 
with, a great deal of the fat with the acid of which it does not com- 
bine. 

X Q. 94. And would not the particles of lime, coming in contact 
with or rubbing against a large portion of the fat, have a tendency 
to decompose such fat? 

A. They not only have the tendency, but when sufficiently sub- 
divided and brought within the sphere of mutual affinity do act- 
ually combine with the fat acids; but it must be distinetly under- 
stood that only so much of the fat acids will be taken up by the 
JI—SS3 
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lime as corresponds, in chemical language, with the proper chemical 
equivalent. 

X Q. 95. T understand vou to say that the finely-divided particles 
of lime during the operation would come in contact with a large 
part of the fat present, and that so coming in contact the lime would 
tend to decompose all of the fat with which it did come in contact. 
Am I correct ? 

A. You are not correct in so understanding me, and if you refer 
to my answer just given you will see that [ have spoken of the 
particles of lime as coming in chemical contact or within the range 
of chemical affinity with just so much fat acids as it combines with, 
and that I have spoken of the finely-divided portions not particles, 
of the lime which rub, as it were, against the fatty material in the 

process of circulating. To be, perhaps, still more clear a 
723) part of the lime is dissolved in water—a part of it 1s In sus- 

pension ; the lime dissolved in the water as it meets with the 
particles of the fat, is in a state ready for chemical affinity, but the 
portions of lime suspended in the water are capable of only what. is 
called pliysical contact. As the lime is successively approp-iated 
by the fat acids out of the water, new lime in turn from that me- 
chanically suspended is dissolved. And thus T conceive the whole 
yrocess to go onuntil all of the soluble lime has been neutralized 
Vv its equivalent of fat acids, 

X (96. Ts not the tirst contact of the lime, whether in’ solution 
or in suspended particles with the fat, a physical one? 

A. So far as the fact of there being what we conceive to be par- 
ticles of matter, and since these particles of matter are conceived 
through their condition of solution to be exceedingly closely il})- 
proximated, | would say that, stopping just here, we are contem- 
plating physteal conditions. But the particles themselves do not 
stop here; since obeying an athinity, they lose their individuality 
and assume the condition of a new or compound body. Sulphurie 
acid mentally may be said to touch potassa, but sulphuric acid can- 
not touch potassa actually under the influence of chemical aftinity 
without each losing its individuality for the time and merging in 
a third body—sulphate of potassa. 

XQ. 97. Is it not through the contact, first physical or mechan- 
ical, of the lime with the fat that the decomposition and consequent 
chemical combination of fat acids and lime is effected ? 

A. The words of scientific language have been adopted and used 
to convey definite meanings. Thus, when physical contact is 
spoken of, itis all the world over understood to mean very differ- 
ently from chemical attinitv. Physical contact is what we call 
touching. “The particles of matter ordinarily spoken of as in contact 
are Well Known to be at variable distanees from each other, accord- 
Ing to the substance, Pressure, or heat applied, nnd these distances 
are measurable In many instances, whereas in bodies which are 
united by chemical athinity the association of the particles Is sO In- 
timate that their distance is Inappreciable, and that we no longer 
speak of them as separate from each other. 

AQ. OS. There is no mechanical or physical contact between the 
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lime and fat preceding the chemical combination of lime and fat 
acids; is that so? 

A. Since all chemical actions are produced by bringing bodies 
near enough to each other to be within the range of each other, to 
be within the range of chemical union, we necessarily begin by 
having the substances widely separate from each other. They may 
then be approached, then still further approximated, and then 
brought nearer still, until, if the eve of man or his optical instrument 
could still further follow and detect the progress of approach, he 
would doubtless see for an instant of time the moment when, from the 
condition of separate particles, they had suddenly lost: their indi- 
Viduality and transformed themselves into a third body. If such 
could be done, the observer would say that he saw the particles in 
what ‘he would call contact, and the instant afterwards they were a 
new body under the foree of chemical affinity, and in this sense the 
word physical contact and chemical affinity are contradistinguished 
from each other. 

X QQ. 99.. Will not the lime present in defendants’ process exert 
an influence upon that portion of the fat from which it does not 
extract the fat acid ” 

A. Answering from what [ have learned with reference to the 
process of a party or parties now operating in the West under Mr. 

Tilghman’s process, wherein they depend upon water as the 
7240 agent of decomposition, and add to the fat and water a 

minute quantity of lime, I should say that [ understand 
they are of the opinion that this small quantity of lime, in some 
unexplained manner to them, promotes a more rapid action of the 
Water upon the fats. 

X . 100. In the deposition of N. Ropes, taken on behalf of the 
defendants in the original suit against M. Werk, in answer to Q. 4, 
he says in part as follows: “The time for cooking depends measu- 
rably upon the quantity of lime used in connection with the water; 
with no lime a good stock, well erystallized, has been produced in 
twenty hours. With one-half per cent. of lime it usually* takes 
about six hours, and probably it could be done in a shorter time 
with from one to two per cent. of lime. But under all circumstances 
the same pressure must be applied.” Upon the hypothesis that the 
statement of Mr. Ropes, as above quoted, is true, do you not infer 
thot the lime exerts an influence upon the entire mass of fat and 
aids in the decomposition of the entire mass? 

A. 1 infer, assuming the correctness of Ropes’ statements, that the 
small quantity of lime exerts an influence which ends in the con- 
version of the entire mass of fat and aids the result which is ob- 
tained upon the whole mass; but Tby no means infer that the 
minute quantity of lime employed combines with the entire mass of 
fat or that if it combine at all it does soin more than its equivalent 
quantity. In what peculiar manner so small an amount of lime 
acts TL eould not undertake to sav until careful observations and ex- 
periments were made. ‘Toassume that this minute quantity of lime 
could chemically combine with all the fat acids present would be 
preposterous and contradict the established laws of chemistry. We 
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do know, however, that small quantities of substances frequently, 
through indireet action, are capable of inducing chemical actions 
between large bodies of other matter, as in the case of the m: iking 
of vinegar from diluted whisky poured over shavings which are 
chi irged with a minute qyur intity at Veust, rot to hame others. 

X Q. 101. If the fact as testitied to by Mr. Ropes be true, then also 
in defendants’ process the lime present aids in the decomposition of 
the entire mass of fat, does it not’ 

A. TL have no doubt it does. PE have no doubt that the lime exer- 
cises its decomposing power upoa so much of the fat whieh itin 
equivalent qu: intity is capable of combining a if Mr. Ropes: 
statements are correct ic tends to the final result: > but by this I de 
hot mean to sav that the lime used by defendants by wNV tbbesils 
combines with allof the fatacidsor that it ts in itself — which separates 
the fat acids from the glycerine. Whatever may have been the In- 
strumentality of the lime it is, in my opinion, the water which de- 
composes all of that quantity uf the fat which has not been taken 
up by the equivalent quantity of lime. Whatever the lime may be 
instrumental in promoting it certainly, without the water, would 
not decompose more of the fat than due to its own specific chemical 
equivalent. 

X QQ. 102. And if the fact be true as testified by Ropes then that 
portion of the fat In defendants’ process with which the lime does 
not chemically combine is decomposed by the united or combined 
influence of the water or the steam, or both, and the lime, is it not? 

A. Knowing nothing as to the ability of the steam in defendants’ 
process to decompose fats Into fat acids and elyeerine Iam unable to 
include it In my answer. Assuming the correctness of Ropes’ state- 
ment T would say that the combined presence of the lime and water 

Is Instrumental in the decomposition of that portion of the 
725 fats referred to in the question, but would again state that | 

still regard the water as the real agent of that entire decom- 
position, ‘The lime might destroy some little unrecognized foreign 
matter in the tallow and leave more freely to act the water upon the 
fat. “Thus in the vinegar operation to which | have reterred, show- 
Ing how small an amount of substance may operate if the minutest 
quantity of ot] of turpentine be present in the shavings, the whole 
process of acetification is arrested. 


SarurDay, Mereh 20th—10 a.m. 
Present, B.C. Tilghman, Esq , for complainant; Chas. B. Collier, 


k aq., for defend: hits, 
Cross-examination of Roperr FE. Rogers resumed : 


XQ. 105. In the complainant’s patent is the following language 
“The hot mixture of fat acids and solution of glycerine whieh es- 
capes from the exit-valve of the apparatus separates by subsidence.’ 
Will vou please state the nature or character of the admixture thus 
escaping in complainant’s process; in other words, will you state 
where In such admixture the fat acids will be found, and where the 
glycerine, after separation ” 
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A. The mixture, as I understand it to be, is one of water, hold- 
ing in solution glycerine and the fat acids, and when subsidence and 
cooling have taken place the watery solution of glycerine would be 
found as the lower stratum and the fat acids as the upper one, as a 
conseq agence of their relative specitic gravities, though I would add 
that I have no doubt there would be held or retained, entangled 
by the fat, more or less of the watery solution of the glycerine. In- 
deed, hot having seen the operation upon the manufacturing scale, I 
do not know but the materials will be found intimately mingled with 
each other without any separation into strata, a condition of things 
which I have witnessed in practical operation of a small coil by Mr. 
Tilghman. 

X Q. 104. Is the specific gravity of free fat acids greater or less 
than that of water containing glycerine in solution ? 

A. The free fat acids, under the circumstances of heat of Mr. Tilgh- 
man’s process, would, in my opinion, float upon the surface of the 
solution of glycerine, provided a separation of the two substances 
took place.’ 

X Q. 105. You have stated in your examination-in-chief, if I cor- 
rectly understand you, that defendants’ product consists in part of 
lime soap, in part of free fat acids, and in part of glycerine lreld in 
solution by the water. Can you state why the “free fat acid” part 
of the product is not fonnd upon the surface of the water, separate 
from the lime soap, at the conclusion of defendants’ operation ? 

A. They do not separate from each other because the free fat acid 
and the lime soap are mutually, so to speak, soluble in each other, 
and in that condition of intimate association they would naturally 
rise or fall together if left in a condition perfeetly free to do so, ac- 
cording to the relative proportion of the two materials, and in a de- 
gree dependent upon the temperature. 

X Q. 106. Do you find a minimum degree of heat and pressure 
stated in complainant’s patent for the practice of his process? 
If so, please state what such minimum degree of heat and ,press- 
ure is, 

A. Ido not find in complainant’s patent any stutement ofa 
726) minimum degree of heat and pressure to which he restricts 
himself in his process. I find in complainant’s patent the 
following statement: “But the change of fatty matters into fat acid 
and glycerine takes place in some materials (such as palm oil) at or 
below the melting point of bismuth, yet the heat has been carried 
considerably above the melting point of lead without any apparent 
injury, and the decomposing action of the water becomes more 
powerful as the heat is increased. By starting the apparatus at a 
low heat and gradually increasing it the temperature-giving products 
most suitable to the intended application of the fatty bodies em- 
loved can easily be determined.” 

X Q. 107. Is not tin, melting at about 440° F., the lowest of the 
series emploved by complainant for measuring the heat contem- 
plated in his patent ? 

A. Desiring to make my answers so that they shall be consistent 
with each other by being clearly understood | would first state that 
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I read in complainant’s patent the following sentence: “ The series 
I have used consists of tin melting at about 440° F., bismuth at 
about 510° F., lead at about 612° F., and nitrate of potash at about 
660° F.”)) Now as [ understand the description to be one referring 
to a practical operation he has found the temperatures here desig- 
nated to give a range in which the results are attainable most 
promptly, economically, and satisfactorily ; but [do not understand 
that by selecting these or any one of these degrees of temperature as 
his choice he by any means intends to convey the idea that a chemi- 
cal reaction of water upon fats does not take place at either lower or 
higher temperatures, nor that if he chose to bestow more time upon 
the process he could no! perform it at — lower heat and pressure or 
— chose to construct vessels of greater strength he could not perform 
it at higher temperatures and pressures. 

X @. 108. In the English letters patent of the complainant is the 
following language: “The second part of my said invention consists 
of a mode of treating fatty matters, whether acid or neutral, and a 
carbonated alkali for the purpose of manufacturing soap. * *  * 
The degree of heat required is less than that which is necessary to 
produce free fat acids and should generally be kept between the 
melting points of tin and bismuth.” What inference do you draw 
from this statement as to the degree of heat contemplated by the 
complainant for the production of free fat acids by the action of 
water ? 


(Complainant’s counsel objeets that the English patent of R.A. 
Tilghman is not im issue in this suit.) 


A. The inference which I draw is that (as a manufacturing pro- 
cess to be prompt, economical, and more sutisfactory ) he has found 
that this species of saponification will, as a general thing, take place 
at a lower temperature and pressure than the decomposition of fats 
by water when the same is to be conducted commercially in’ an 
economical manner, and Tt have no doubt that lis view was that 
as the temperature of the materials in each process raised the sapon- 
ification would take place at a relatively lower temperature than the 
water decomposition, and that if the temperatures in both processes 
were lower the saponification would take place at a lower relative 
temperature than the water decomposition, and that the specitie 
temperature which he names for the saponttication by alkaline car- 
bonates was so mentioned as having reference to udvantageous rhuh- 
ufacture of the product. 

XQ. 109% Asa“ manufacturing process ” do vou think the com- 
plainant’s patent contemplates a lower degree of heat than between 
the melting potuts of tin and bismuth, 440° FL to 510° BF. for the 
decomposition of tats by the action of water alone? 

A. LT cannot undertake to say what was in the mind of Mr. 
Tilghman at the time of taking his patent, but I cannot but 
believe, being so good a chemist, that he did not either know or feel 
assured that lower temperatures than those named by him would 
produce the free fat acids; and | believe, further, that, not uring lo 
prescribe temperatures that were not likely to be chosen as involy- 
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ing more time and cost than necessary, his eye was directed to ren- 
der it economically productive. 


(The preceding answer is objected to as not being responsive to 
the question and as being argumentative, and the question is _re- 
peated, with the request that the witness will answer it, not in view 
of what he supposes to have been in the mind of the patentee, but 
from what is contained in the letters patent sued on herein.) 


X Q. 110. X Q. 109 repeated. 


(Question objected to, as the letters patent are to be construed by 
the court.) 


A. I believe that the complainant, in the first place, announces a 
discovery that water at high temperature and pressure will decom- 
pose fats into fat acids and glycerine ; that he announces it as a dis- 
covery of a result without restricting it to the action of the water at 
any particular temperature or pressure ; and, secondly, that, looking 
to the application of this discovery to the purposes of manufacture 
of fat acids and glycerine in a manner —— and economically, 
and, therefore, the most practically valuable, he announce those 
temperatures in his series as the ones he would prefer to use, and 
therefore would recommend. 

X Q. 111. Passing tothe Defendants’ Exhibit No. 1, title “Change 
of fat in Perkins’ engine by water, heat, and pressure,” I understand 
you to state in your examination-in-chief that the fat in said engine 
was changed, and that such change was its conversion into neutral 
lime soap. Am I correct? 

A. That is what I intended to be understood to say, namely, said 
fat was, in my opinion, converted into lime soap. 

X Q. 112. Do you find in said exhibit any mention of the emp!oy- 
ment of lime? 

A. I do not find in the exhibit any statement of the employment 
of lime, but I find a statement therein attributed to Faraday which 
is as clear a declaration that lime was present as if he had stated 
that lime had Deen purposely introduced into the apparatus ; for we 
read in that exhibit that the substance in question, which had been 
separated by him into a solid body and a more fluid one, yielded 
carbonate of lime upon being burned. The carbonate of lime proves 
the presenee of lime, and it having been derived from the fatty com- 
pound named is a clear proof that this lime before it entered into 
composition with the fat acids must have been within the Perkins 
apparatus, , 

K Q. 113. Does the fact of the presence of carbonate of lime of 
itself satisfy vou that the fat in which it was found was not a fat 
acid, but was a lime soap? 

A. No; the mere fact of the presence of carbonate of lime would 
not so satisfy me, since we know that fat acids which have been pre- 
pared from lime soap usually, if not always, contain a small trace 
of lime, and therefore when such fat acids are burned that minute 
trace will show itself as a residue as carbonate of lime. But I would 
remark that the distinction, both physical and chemical, is very 
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marked and unmistakable, and the fact of the substance being lime 
soap or fat acid can be determined without difculty. In reference 
to the particular altered substance described by Faraday T would 

sav Unat the fact of its leaving “an ash” when burned con- 
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probability contain a small quantity of siltea, and probably a trace 
of the ashes of the fuel with which it had burned, | would suppese 
that this minute residue, upen the burning of the fat acids, would 
conta seme silica and some of the other materials of the fuel’s 
ash—yuantitles, however, exceedingly minute. 

XN QQ. 116. Exhibit 1 saws, * Its rather lighter than water.” Is 
that the property or characteristic of a lime soap 

A. Lime soap is so near the specitic gravity of water that when it 
is heated in water it is inclined to tloat. 

\ (). Lili. llow aus to the comparative specitic eravities of lime 
soup and water, the lime seap not-being heated in the water? 

A. If IT remember rightly, in the compact cold state it is inclined 
to sink, but should it be warmed m water, and bubbles of air be- 
come entangled, and it then cools down, it would doubtless float upon 
the surface of the water. ‘This is in conformity with an experiment 
participated in by me at Professor Booth’s laboratory. 

X Q. 118. Exhibit 1 says, “It dissolves readily in alkalies.” Is 
that the property of a lime soap? 

X Q. 119. To what extent is a lime soap soluble in hot aleohol ? 

A. It dissolves quite freely in hot alcohol, which on cooling is 
separated in thoecult in abundance. | 

X Q. 120. What proportion or percentage of a given quantity of 
lime soap will be roms ese by hot alcohol? 

A. I do not remember to have seen it stated, though l presume it 
may be found in some of the authorities, nor did I make a quanti- 
tative determination to that effect, but I may state that it was clearly 
seen to be what we would call very considerably soluble, if not 
largely so, in hot alcohol. So far as the stearie and margarie por- 
tions of the soap are concerned, this statement is applied, while I 
would state that the oleate of lime was not only soluble in the hot 
alcohol but remained dissolved when the liquid had cooled, and 
aiter the larger portion of the other lime soaps had fallen. 

X Q. 121. Would hot alcohol, having a large proportion of lime 
soap dissolved in it, present a clear solution ? 
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A. It would present a clear solution until it began to cool down, 
when the lime soap in its progress of descent would, for the time 
being and until it had all deposited, obscure the transparency of the 
ie und, " 

Q. 122. In your expernnent how was the lime soap prepared, 
and in what Quanaty 

A. The Lin SOAP WAS PN pared with a view te the preces sap 
marmeed to have taker place y > Derkins engine, and therefare equal 
PRArts wf alive ol and tallow, with thirteen Per own’, of hme to the 
hundred of the or mixture used. and water, were placed in a close 

Vesa and su as cted tea LoreperatUure between the melting 
Tao peints ef tin and basmath The quantity was some few 
ounces, Judging from the capaenty of the apparatus used, 

XQ 122. Did vou assist in its Properation y 

A. L did not directly participate in the handling of the materials 
ner in the heating of the apperatus and its contents. Considering 
mvself as assech ated with Professor Booth in these Investigations, 1 
assumed the correetness of lis direct statements to me, saw the ar- 
rangement’ which he stated that he had used, and the product as it 
had been drawn from the vessel. and then did personally participate 
In its examination and qualitative analysis. 

XQ. 124. What chemical tests, if any, did vou subject the pre- 

duct to in order to ascertain whether it was a neutral lime soap? 
The chemical test to which I subjected it to prove that it was 
neutral and not acid was litmus-paper dipped inte its alcoholic so- 
lution, and the gests showing that it was a lime soap were that it 
did not dissolve in ether; that it did not melt in boiling water (212° 
F.): that it melted at a higher temperature; that in melting it 
finally burned like fat and left a residue of carbonate of lime; 
that in boiling-hot moderately strong solution of potash it dis- 
solved, giving it a turbid solution, thus proving by these several 
evidences, first, that it was neutral, and, secondly, that it was lime 
SOUP). lad it been the unconverted fat its melting temperature 
would have been far lower, not more than 100° F. It would* have 
dissolved more slowly in hot potassa solution, and would not have 
given any turbidness due to the separation of lime, nor would it 
have left on burning an ash consisting of the carbonate of lime. 


Examination adjourned to Monday morning next, at 10 o'clock, 


Monpay, March 22d—10 a. m. 
Present: Benj. C. Tilghman, Esq., for complainant; Chas. B. Col- 
lier, Esq., for defendants. 


Cross-examination of Rornert EK. RoGEers resumed : 


X Q. 125. The tests referred to in your last answer were not made 
for the purpose of ascertaining whe ther the substance under treat- 
ment was a lime soap, were they 

A. Yes; they were made with a view to determine that fact, and, 
further, to trace the resemblance of differences between such a 
lime soap and the product of Perkins’ engine, as described and ex- 
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amined by Faraday, and the difference between these two and fat 
acids, 

X Q. 126. Would a lime soap, such as made in the ordinary lime- 
saponification process, a full equivalent of Lime being used, possess 
the characteristics such as described in Exhibit: No. 1, the fat) used 
being tallow and olive el in equal parts ? 

A. It would PrOossess such characteristics. 

XN Q. 127. All of them? 

A. It is my opinion (se far as we are able to interpret the language 
of Faraday, who does not spoak of the presence ot auny unchanged 
fut) that it possesses all of them, excepting in being “always black 
and dirty,” and in containing a trace of copper, which would not 
necessarily be present. 

XQ. 128. From what source do you think the lime of this “ lime 
soap” in Perkins’ engine was derived ? 

A. That is a point which it would be impossible for me to. say. 
I ean only feel a positive assurance that it was there from Faraday’s 
own statement of lis having found it in the product in question. 

X Q. 120. How long have you known that a neutral lime 

730) soup could be dissolved in hot alcohol, leaving a clear solu- 

tion from which floceuli would separate in abundance on 
cooling ? 

A. | have known that a neutral lime soap made by a mixture of 
tallow and olive oil, as described ina previous answer and in’ Ex- 
hibit 1, would dissolve in hot alcohol, leaving a clear solution, from 
which flocculi would separate in abundance on cooling for a period 
of about two weeks, | think, while T have been familiar with the 
fact, as a part of my chemical knowledge fora great many vears 
that an ordinary neutral lime soap would dissolve in hot alcohol 
and deposit itself wean in great mensure as a white precipitate on 
cooling of the bhepuaned, 

X (). 150. Exhibit | SAVS: ~ The cold alcoholic solution on eVilpro- 
ration left.a subsianee similar ino many respects, but much softer, 
even fluid; it burnt in the same manner, leaving a slight ash of 
carbonate of lime.” Do you think this describes the properties of a 
neutral lime soap? 

A. T think it does describe the properties of a neutral lime soap 
when that lime soap is in great part, if not all, an oleate of lime. 

XQ. 151. You think, then, that the “floceuli” in Exhibit 1 were 
the stearate of lime, do you? 

A. Ido. TI have no reason to doubt that they were any other than 
that substance. 

X Q. 152. Exhibit l says: “It undergoes no change in appearance 
when left for many weeks; but, when filtered through good filtering 
paper, the latter portions come through clear and transparent, the 
altered fat being separated. When evaporated it leaves a substance 
having all the properties of the solid matter above deseribed.” Is 
this a characteristic of a neutral lime soap ? 


(Complainant's counsel objects that the quotation from the exhibit 
refers expressly to a different product from that described by its 
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chemical properties, and to which the witness has testified as being, 
in his opinion, a neutral lime soap.) 


A. If the whole of the last paragraph of that exhibit included be- 
tween the words “the” and “it” be read, it will be seen that the ques- 
tion refers to another substance, namely, the “milky water,” which, 
with Faraday, seems to have been the subject of his observations as 
described in the language which followed, and that that milky water 
is not the “scum” spoken of In an earlier paragraph of this exhibit, 
but, according to him, is water holding in suspension what he terms 
an “altered fat.” 

X Q. 133. Exhibit 1 says: “ The finely-divided state of the sub- 
stance, its solidity, and its near approach to the specific gravity of 
water will perhaps account for the length of time during which it 
will remain uniformly diffused through it.” Is this descriptive of 
the properties of a neutral lime soap ? 

A. This is the property of a great many substances which remain 
suspended for a long time in water when they are verv finely divided, 
are solid, and approach very nearly the specific gravity of water. I 
have not made that particular experiment with lime soap under the 
precise circumstances wherein “unchanged fat and oil” had been 
also disseminated throughout the water and had been by mechanical 
agitation most intimately blended ; but I should presume that such 
a condition of milkiness as described would present itself under the 
circumstances named, 

X Q. 134. Do you understand that it was the “milky water” that 
was “filtered through good filtering paper?” 

A. In reading the entire paragraph to which [ have alluded it is 

necessary to observe carefully the transitions which the author 
731 seemingly makes from one substance to the other, and the 

meaning of the different sentences In that paragraph can 
only be comprehended when read with a knowledge of chemistry. 
In the first place, then, aleohol was made to dissolve all but dirt 
and mechanical impurities; then comes a totally distinet statement 
that “the softer portions from the surface of the water” (doubtless 
alluding to the “seum ”) “were found to contain a quantity of un- 
changed fat and oil.” Then comes another and totally distinet sen- 
tence in its subject, wherein “the milky water” is alluded to, in 
which, as | now read it, he seems to mean to say that the unchanged 
fat and oil are found, while in the next sentence there might be some 
confusion as to his full meaning. He says: “ It undergoes no change 
in appearance when left for many weeks.” This, taken in context 
with the last sentence of the whole paragraph, would imply that the 
allusion was made to the milky water. He then says: “ But when 
filtered through good filtering paper the latter portions came through 
clear and transparent, the altered fat being separated.” This would 
imply that he meant that it was the alcoholic solution alluded to in 
a sentence above, which, when allowed to stand and filtered, “ game 
through clear and transparent, the altered fat being separated,” an in- 
terpretation rendered more reasonable by reading what immediately 
follows, namely, “ When evaporated it leaves a substance having all 
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the properties of the solid matter above described.” The following 
are chemical facts which must be taken into account in reading 
these portions of the exhibit: first, that fat does not dissolve in 
water ; second, thisit lime soup does not to any extent dissolve in 
water; third, that fats, fat acids, and lime soap do, in variable de- 
grees, dissolve in hot alcohol; and, fourthly, that both oily fats and 
lime soap are susceptible of mechanical suspension in water, These 
being true, the aleohol alluded to was able to dissolve, if present, a 
lime soap. That the water was unable to dissolve the fat or fatty 
products, and that, therefore, when a substance is alluded to as 
attained from the evaporation of a clear quid, it is evident from 
the context that aleohol holding a substance In solution was meant, 
and that the water which was milky was not the substance filtered 
from which an altered fat had been derived. Assuming that an 
nuthor like Faraday, proverbial for his clearness of eX pression, 
would not make statements either Inconsistent with chemical ae- 
curacy nor liable to misconstruction, and assuming continuity of 
thought between his reference to the “milky water” and that 
wherein he says it undergoes no change in appearance when left 
for many weeks, but, when filtered through good tilering paper, the 
latter portions came through clear and transparent, the altered fat 
being separated, [cannot but think that a typographical error has 
been committed wherein the word “ altered” should have been “ un- 
altered.” Such a reading will harmonize and render intelligible the 
several statements of that paragraph. 

X Q. 135. Will vou now please state, having the original article 
from which Exhibit 1 is taken before Vou, Whether or not, in your 
opinion, the “ milky water” was the substance which was “ filtered 
through good filtering paper” Your answer is requested directly 
and without reasons for the opinion which you may express. 

A. It is impossible for me to say positively ves or no without 
qualification. If permitted fo suspecta tvpographieal error, as above 
indicated, | should answer thas it was a milky water which was so 
filtered. If this supposition is not admitted, then there are reasons 
In the context below that it would imply that it was not the milky 
water which was so filtered. 

XN Q. 156. Is not “the milky water” referred to in the last 
aol paragraph of Exhibit 1 the same water which issued from 
the end of the ejection pipe, which “very much resembles 

thin milk,” spoken of in the first paragraph of Exhibit 1? 

A. Tt is not absolutely the same, as will be seen by reading the 
paragraph commencing: “ The water, as it issues from the end of the 
ejechion pipe” Tt will be seen that it states that the water “ very 
much resembles thin milk,” and that “a seum is found floating on 
“it, which, when collected together,” Ve. (Now, it Is to be observed 
that the scum lias separated from that which resembled thin milk, 
the scum having before separation contributed to make it resemble 
thin milk. After the separation of the scum it is my understand- 
ing that the water would retain a milky appearance; but the milky 
water In quotation, specifically referred to in the last paragraph of 
Exhibit 1, was the water which had been passed through the engine 
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only a moderate number of times, whereas, “ after having been used 
for some time,” it “ very much resembled thin milk.” This would 
explain why unchanged fat and oil are alluded to as contained in 
the milky liquid, while no allusion is made to the presence of un- 
changed fat or oil in the scum chemically examined.) 


(That portion of the foregoing answer included in_ parenthesis 
objected to as being irresponsive and argumentative.) 


X Q. 137. Assuming that it was the “ milky water "spoken of in 
the last paragraph in Exhibit 1“ which was filtered through good 
filtering paper,” two products are stated to have resulted from such 
Aization, are they not? 

This would be my conclusion did I assume that the milky 
oan was filtered through good filtering paper. 

X Q. 1388. And one of such produets is stated in the exhibit to 
have been “ the altered fat,” is it not? 

A. Those are the words as they appear In print. 

X Q. 139. And you think the words should be “the unaltered 
fat?” 

A. I do not say that I think the words should necessarily be “the 
unaltered fat ;” but I say that the paragraph, from the words “ the 
softer portion,” ’&e., to the words “ being separated,” inclusive, would 
read more in harmony throughout from a chemical point of view 
by assuming that the word “altered ” should be “unaltered.” If, on 
the other hand, we cannot assuine that error in print, then it is clear 
that the next sentence after the word “ separated,” to wit, “ When 
evaporated it leaves a substance having all the properties of the solid 
matter above described,” does not refer to a product derived from the 
milky water, but to the solution in alcohol referred to in the begin- 
ning of the paragraph. 

X Q. 140. And would the solution in aleohol thus filtered leave 
two products, one an “altered fat ” and the other a substance which 
you have already stated to have been, in your opinion, a lime soap ? 


(Complainant’s counsel objects that witness has made no such state- 
ment in respect to the substance In question.) 


A. Reverting once more to all the statements in this exhibit made 
by Faraday dese ribing the properties of the substance he obtained, 
| would answer that that alcoholic solution would not, because, from 
a chemical view, it did not contain both altered fat and lime soap, 
but only contained, so far as the fat was altered, a line soap proper. 

X Q. 141. Do you now testify that the product of the filtration 
which is stated in Exhibit 1 to have been an “altered fat” was not 
in fact an alte red fat or free fat acid; will you please answer yes 

or no? 
ioe A. I cannot answer yes or no categorically, without words 
of explanation, without being misunderstood, since in either 
case it would be a matter of interpretation of the language of Fara- 
day, or an hypothesis, which would reconcile in each the statements 
of the paragraph containing the quotation In question. 
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X Q. 142. Are you able to say that it was not an altered fat or free 
fat acid ? 

A. Lam not prepared to state that it was not an altered fat, since 
the paragraph containing it admits of this mode of interpretation of 
its various parts, which I have not heretofore given, to wit, that the 
softer portions from the surface of the water contain “a quantity of 
unchanged fat and oils.” This does not imply that those portions 
were exclusively unchanged fat and oils, but implies there was some- 
thing else present. Next, the milky water, on examination, was 
found to be a mixture probably of this substance and water. If by 
this substance is meant, as may be inferred, unchanged fat and oils 
and lime soap, then down tothis point the paragraph is intelligible. 
When filtered through good filtering paper the water goes through 
clear and transparent, leaving upon the paper what is termed the 
altered fat, which, in this reading, would mean the unchanged fat 
and oil, altered or changed by having mixed it with lime soap. 
Again, “ when evaporated it leaves a substance having all the prop- 
erties of the solid matter above deseribed.” If now the evaporation 
referred to is intended to apply to driving off the water from the 
milky water, then it is clear that the substance left would be that 
having all the properties of the solid matter above deseribed, namely, 
the softer portions containing a quantity of unchanged fat and oil and 
lime soap. Read in this connection the last sentence of the para- 
graph harmonizes with the preceding sentences, and the whole para- 
graph presents no unreconcilable features or expressions. 

X Q. 1435. Do you not know when you say that “ the last sentence 
of the paragraph harmonizes with the preceding sentences,” that the 
preceding sentences alluded to in your answer are not in said para- 
graph, but are in a preceding and separate paragraph ? Please look 
at the book and answer. 

A. During the earlier portion of the examination to which I have 
been subjected as a witness to-day | was shown only defendants’ 
printed Exhibit 1, which seemed, by his counsel referring to it, to 
be accepted as that from which [should answer. In that exhibit, 
by the punctuation and distribution of the sentences, the whole sub- 
ject of my answer upon which Tam now questioned was contained 
ina single paragraph embraced between the words “the action of 
the aleohol” and the words “ diffused through it,” while later to-day, 
during the examination, I have been shown volume 6 of the Quar- 
terly Journal of Science, Literature, and the Arts, London, 1823, on 
page 175, the same in substance, differing a littlein punctuation from 
that in Exhibit 1, wherein the paragraph from which I have quoted 
is divided into two paragraphs, one of which is embraced between 
the words “the action of the aleohol” and the words“ contain a quan- 
titv of unchanged fat and oils,” inclusive, and the other contained 
between the words “the milky water” and the words “ diffused 
through it,” inclusive. 

XQ. 144. Taking the article as you now understand it, having 
read the original publication, you do not understand, do you, it to 
be stated that the“ milky water” contained a quantity of unchanged 
fat and oil? 
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A. I understand according to this, which is but one of the inter- 
pretations given to the entire language, that the milky water 
734 does contain some of what the author terms “softer portions,” 
which softer portions “contain a quantity of unchanged fat 
and oil,” and which softer portions may be inferred to contain, along 
with the unchanged fat and oil, lime soap. By his saying that the 
softer portions “contain unchanged fat and oil” it implies that they 
were not the only substances. Had they been, he would have said 
that the softer portions consisted of and not that they contained un- 
changed fat. 
X Q. 145. Then you mean to testify that the “milky water” which 
was examined contained no altered fat or free fat acids; is that so? 


(Complainant’s counsel objects that the question implies that the 
terms “altered fat” and “free fat acid” are synonymous, which is 
not shown and has not been alleged by witness.) 


A. Adhering to the idea that we are referring to the interpretation 
which we have last assumed, I do not mean that the milky water 
did not contain any altered fat; on the contrary, I mean that it did 
contain altered fat, but that alteration was fat changed to some new 
condition, so far as being mixed with a portion of lime soap, and I 
exclude from my supposition the presence of any free fat acid as 
necessary in the mind of Faraday when he called it an altered fat. 

X Q. 146. Do you testify that the milky water did not contain 
free fat acids—the milky water spoken of in the last paragraph of 
the original article? 

A. Not having seen nor experimented upon the mi.ky water in 
question, it is impossible to testify from my own knowledge what it 
may have contained or what it was. But, interpreting the langyage 
of Faraday and comparing it with his experiments cited in the 

arlier part of the oxhibit. I see no evidence whatever that it con- 
tained free fat acids, nor do I see that Faraday has himself named 
or alluded to free fat acids anywhere in this paragraph. 

X Q. 147. Do you testify positively that that product of the filtra- 
tion which is called “the altered fat” was a lime soap, or a mixture 
of lime soap and unaltered fat—that it was either or both ? 

A. Since the most of my answers in connection with this and the 
preceding paragraph have not been statements founded upon a per- 
sonal examination of the products of the Perkins engine, but only 
intended to express what may be the different interpretations of the 
language of Faraday, I cannot, of course, make any positive declara- 
tions of my own as to its nature. Repeating that giving one of the 
reasonable interpretations of his account in this paragraph and 
previous experiments, I infer it to have been a mixture of unchanged 
fat and lime soap. 

X Q. 148. The “previous experiments” referred to by you were 
made upon the scum floating on the top of the water, and not on the 
water itself; am I not correct ? 

A. Thev were. 

X Q. 149. And may not the language contained in the last para- 
graph of said article, commencing with the words “the milky water,” 
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be reasonably interpreted consistently with the idea of the “altered 
fat” being a free fat acid”? 

A. If we had no chemical knowledge by which we could recog- 
nize and clearly distinguish free fat acid from lime soap, and had 
Faraday not given, in his experiments upon the scum, an aceount 
of the properties which he found it to possess, and then had we been 
left simply to guess, we might have speculated upon the possibility 
of its being a free fat acid; but his not mentioning it as such leaves 
us without a reason forsuch a supposition. 

X Q. 150. Do you not believe, with your present knowl- 
edge in this branch of science, that a mixture of Russia tal- 
low and olive oil as used in Perkins’ engine, and subjeeted to the 
action of water and steam as employed in Perkins’ engine, would 
be converted into free fat acid and solution of glycerine ? 

A. I think it altogether probable that such a conversion would take 
place, dependent upon the time, temperature, and pressure to which 
the material should be subjected to each other, provided that no lime 
be present to anticipate the action of the water upon the fatty mat- 
ters named: but there having been lime, and there having, as [ infer, 
been the production of lime soap, my conclusion is that in that par- 
ticular case of the Perkins engine there was not a production of free 
fat acid ; and, as a further reason for this belief, we find that Fara- 
day does not announce that he had found free fat acid, but only in- 
forms us that the substance obtained had a resemblance to the free 
fat acids of Chevreul. 

XQ. 151. Was not Faraday an eminent chemist ? 

A. Ile was. 

X Q.152. And do you not think that he could readily have dis- 
tinguished between free fat acid and neutral lime soap? 

A. Had the subject presented itself to his mind so as to induce 
further inquiry he could easily have resorted to the means of deter- 
mining fully whether it was really free fat acid or not; but for what 
reason IT cannot undertake to say, learned as he was, he seems not to 
have pursued the matter further than to recognize what he expresses 
as a resemblance to fat acids. 

X Q. 153. Passing to Defendants’ Exhibit No. 12, Secharling, I 
understand you to say that both free fat acids and solution of gly- 
cerine were the resulting products of said process. Am I correct ? 

A. My answer is that I understand Scharling to have distilled 
neutral fat with superheated steam and produced fat acids with 
neither acroleine nor sebacie acid, and that, though he does not 
mention it as produced, I infer that glycerine was there. 

X Q. 154. From what is mentioned, the fact of no mention being 
made of the production of glycerine is not an important cireumstances, 
is it? 

(Complainant's counsel! objects that the question is vague and am- 
biguous.) 


oo 
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A. Whether it is important or not, and, if important, how far so, 
depends upon the sense attached to the word in the question pro- 
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pounded. If informed of its particular reference I will endeavor to 
answer accordingly. 

X Q. 155. The omission is unimportant, is it not,in view of the fact 
that the inference is natural to anv mind conversant with the sub- 
ject-matter that solution of glycerine as well as free fat acids was 
produced by Scharling’s process ” 

A. It is unimportant at the present day, in view of the knowl- 
edge which we now have of the fact that when fats are decomposed 
and furnish fat acids, glycerine is also. produced if the temperature 
be not bigh enough to decompose glycerine ; but it would have been 
a very important faet at any period antecedent to this knowledge 
when glycerine would not at all have been necessarily inferred. 

X Q. 156. At what time would the distinct announcement of the 
production of glycerine in Scharling’s process have been deemed 
Important ? 

A. It would have been interesting to science had it been 

736 announced at a time when Chevreul was making his re- 

searchés. It would have been interesting had it been an- 

nounced before Tilghman made his discovery, since by it glycerine, 

a commercial article, might be supposed to be thus manufactured as 
well as the fat acid, which Scharling did announce. 

X Q. 157. Do vou think that the distinct announcement of the pro- 
duction of glycerine as well as of fat acid by Scharling’s process, had 
it been made in said Exhibit No. 12, would have been an important 
circumstance or fact as connected with this suit? 

(Complainant’s counsel objects that the witness is asked a ques- 
tion beyond the provinee of a chemical expert.) 


A. Since the question involves a pure supposition, [ cannot under- 
take to answer it excepting by adding further suppositions, and 
therefore, supposing that Scharling had announced the production 
of glycerine along with the free fat acids as a process of distillation, 
then I should regard it as having little, if any nearer, identity with 
Tilghman’s process than as it now is. 

X Q 158. If it had been so distinctly announced would you regard 
the subsequent announcement that water in liquid form at the same 
temperature would produce the same results as being a new, distinct, 
and independent chemical discovery ? 

A. No matter how distinctly announced, provided it had been 
stated that it was by the process of distillation, I would regard the 
subsequent announcement that water in liquid form at the same 
temperature and pressure would produce the same results as a new, 
distinct, and independent discovery. 

X Q. 159. And vet in both processes the same product, to wit, free 
fat acids and glycerine, are the results by combination of the fat 
acids and glycerine respectively with the elements of water, are they 
not? 

A. They are both the result of the combination of hydrogen and 
oxygen gases, in the one case derived from liquid water and in the 
other case from water in the vaporous state. The fact that because 
the same elements are involved and the same products ensue in the 
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two cases by no means proves that the processes by which the results 
are obtained are identical, for it is equally well known that in the 
process of saponification by any of the alkaline bases the elements 
of water play a similar part and produce corresponding results. 

X Q. 160. In Exhibit 12 it is stated “that the palm oil, by means 
of the steam passing through it, attained a temperature of about 
160° ©." (say 20° F.)) Would not the steam be condensed and liquid 
water exist In conducting said process? 

(Complainant’s counsel objects that the question tends to mislead 
the witness, inasmuch as it is stated in the next sentence of the ex- 
hibit that “the boiler was kept by means of a coal fire at the same 
temperature.”) 


A. The steam at the temperature mentioned and under condition 
free to ESCAPE, the Lomi perature of the boiler being Inaintaimed as 
stated in the exhibit, | do not understand how it was possible for 
the steam to be condensed and to remain in the boiler in the liquid 
state. 

X Q. 161. Then you infer that the palm oil did not attain the tem- 
perature named by means of the steam ? 

A. On the contrary, I do not see how it was possible to do other- 
wise than to attain the temperature of the steam which passed 
through it. 

X Q. 162. Would not the steam be condensed until the palm oil 
had attained the temperature of the steam? 

A. The steam would be condensed until the palm oil had 

737 ~~ attained a temperature of 212° FL So soon as a temperature 
beyond that was reached by the oil, there being ho pressure 

to the boiler to confine the contents, the previously condensed water 
would now be converted into steam and all pass away, while all sub- 
sequently entering steam, as the oil should become hotter and hotter, 
would traverse the melted substance only In.the condition of steam. 


Examination adjourned to to-morrow (Tuesday) morning at 10 
o'clock. 
Turspay, Mareh 25d—10 a. m. 
Present: B.C. Tilghman, Esq., for complainant; Chas. B. Collier, 
Ksq.., for defendants. 


Cross-examination of Rornertr FE. Rogers resumed: 


X Q. 165. Turning to Defendants’ Exhibit No. 17, Walther’s 
patent, will you state what is the highest degree of heat and corre- 
sponding pressure contemplated by said letters patent ? 

A. | tind in Exhibit 17, Walther’s patent, a statement that “ the 
safety-valve Bois closed and loaded by the weight C, at the rate of 
about what is called two atmospheres, so that the steam which is 
about to be admitted into the vessel A can only be accumulated 
therein until it requires twice as much elastic foree therein as the 
atmospheric air without, for after that the steam will be able to lift 
the safety-valve Band make its escape.” The word “ requires” 
this quotation from exhibit appears to be a misprint, since in the 


encmmpay -@ ws 


2k 


t 


ae Ei te oe “ 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. SUS 


copy of the English patent the word “acquires” is used. The 
highest degree of heat and pressure indicated by the words of the 
letters patent are Indicated by the mention of certain numbers of 
atmospheres, thus in the quotation above given two atmospheres are 
stated. This means that it Is one atmosphere or fifteen pounds per 
square inch of force, which would tend to the bursting of the con- 
taining vessel. In this country and in Great Britain it is the habit 
of steam users to speak of fifteen pounds to the square inch as being 
one atmosphere, meaning that it is the bursting pressure. The 
French, on the other hand, taking account of the fact that steam of 
one atmospheric pressure must be within the boiler to balance the 
outer atmospheric pressure or the weight of the air, speak of two 
atmospheres within the boiler as meaning the same bursting force 
which we do when we allude to one atmosphere or fifteen pounds to 
the square inch. Therefore, as in the quotation, where instead of 
two atmospheres we substract one, so in the latter part of the ex- 
hibit, wherein four atmospheres and tive atmospheres are respectively 
spoken of, we must substract one atmosphere and read the pressure 
accordingly, as one, three, and four atmospheres, respectively, fifteen, 
forty-five, and sixty pounds to the square inch, corresponding to 
250° F. for fifteen pounds, 295° F. for forty-five pounds, and 308° F. 
for sixty pounds. These are the highest pressures and temperatures 
named in the exhibit. 

X Q. 164. In your deposition given in the original suit against 
M. Werk, you were asked the following question, page 54, printed 
copy: “Question 59. In the process described in the cmipelinaiie 
of Roret, page 114, in which saponification ts producer as therein 
described, would the degree of heat then used, say 276°, produce a de- 
composition of the fatty “substances by water alone, inde ‘pendent of the 
milk of lime, said to be used?” ‘To which you answered as follows: 
“Were no milk of lime used in the process above alluded to, and 
water alone, at the temperature of 276°, a transformation into free 

fat acids and glycerine would take place; but since a full 
758 equivalent of lime was used in that process, the saponifica- 

tion was accomplished through its instrumentality, being ex- 
pedited by the high temperature employed.” Is this still your 
opinion? ? 

A. The answer which I gave at that time was given with a 
knowledge of Tilghman’s process, and looking through the light of 
the knowledge of Tilghman’ s discovery, that water under high tem- 
perature and pressure is capable of decomposing fats into free fat 
acids and glycerine, my answer is now what it was then. 

X Q. 165. And does not Walther’s patent contemplate a higher 
degree of pressure and temperature than the process as described in 
Roret ? 

A. It does, as seen in my answer to X Q. 168. 

X Q. 166. And in the light of your present knowledge, without 
reference to the source of that Reef 1: do you not believe that 
vegetable fats and oils, treated by the process of Walther, would be 
decomposed into fat acids and glycerine ? 

A. There are three interchangeable conditions involved in the 
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production of free fat acids from fats by the action of water, namely, 
temperature and pressure, time, and mixture, and these mav be said 
to stand in such relation to cach other as that when one Is dimin- 
ished the others must be increased. Thus: if the temperature and 
pressure be high, and the mixture be maintained rapid and com- 
plete, the time productive of the change Is short; if, On the other 
hand, the temperature and pressure be low, and the mixture be im- 
perfect, then the time will be long. Therefore, IT conclude, that 
While it is possible that by the Process of Walther a decomposition 
may have taken place, vet it could only be done after a long sub- 
jection of the materials concerned to the action of the heated water; 
and since the process of Walther does not seem to Indicate any great 
length of time, seven hours at most, in the whole process of heating 
from a single atmosphere, or fifteen pounds, to four atmospheres, or 
sixty pounds, | should doubt the decomposition to have been aecom- 
plished to any appreciable extent, a doubt contirmed, I think, by the 
absence of all reference to such a result in the patent of Walther, 
wherein he speaks of the oils being made more suitable for “ burn- 
ing in lamps, or for other useful purposes to which oil is commonly 
applied.” This opinion which T give is entirely consistent with my 
answer above quoted by counsel for defendants in regard to the pro- 
eess in Roret, sinee it was as well known to me then as now that 
pressure and fem peravure, nid time, and mixture were interchange- 
able conditions, and that if one was diminished the other should be 
Increased, 

X Q. 167. Calling vour attention to the following paragraph from 
the Mnevelopedia ot ltoret, io wit: * The boiler is then closed, and 
the liquid stirred at short intervals by raising and lowering the 
stirring rod or plunger. This operation Is continued until the ther- 
mometer marks 2777 Ff. (156 ©.) bask vou whether, in your opin- 
ion, the patent of Walther does not contemplate it longer time than 
the Process as described in Roret ? 

A. I tind immediately following the quotation of the question the 
following words, to wit: “As the whole mass becomes stiff after : 
certain time, agitation is no‘Jonger practicable ; the operation is left 
to itself and ceases with the diminution of the temperature. When 
the thermometer only shows 212° Far., the boiler is opened and 
emptied by the man-hole as soon as it is sutliciently cooled.” The 
only mention of time is contained in the above sentence, and it is so 
Vague as to furnish me no means whatever of comparing the time 

involved in the two processes spoken of in the question. 
730) XN Q. 168. In Walther’s process, would not the divided eur- 
rents of steam agitate constantly the mixture ? 

A. [have no doubt that the currents of steam would agitate tne 
mixture; but it appears to me simply as a matter of my own re- 
flection that that mixture would be rather one of steam and fat than 
of water and fat, though doubtless some water will be likewise 
blended with the fat. 

XQ. 169. Is not a solution of lime water used in said process ? 
A. By the statement in the patent papers lime water is used, 
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wherein oil is proposed to be improved in quality for burning in 
lamps, and other purposes. 

X Q. 170. And the quantity of lime so contemplated was not 
sufficient to form a neutral lime soap, with all the oil, was it? 

A. It was not. 

X Q. 171. Are you prepared to say that if the process of Walther 
is practiced to-day upon vegetable fats and oils, using the highest 
temperature and pressure as contemplated in his said letters patent, 
and in the manner described in said patent, that an appreciable 
amount of free fat acid and solution of glycerine will not be the re- 
sulting products ? 

A. With the light of my present knowledge of Tilghman’s dis- 
covery, [ am prepared to say, that if a sufficient length of time were 
allowed for the water to act on fats at the highest temperature and 
pressure named by Walther, I do not doubt that some chemical re- 
action of the water upon the fat would take place; but it would in- 
volve a long time, placing it,in my opinion, beyond the pale of a prac- 
tical mantacturing operation. Since Walther’s specification does 
not contemplate any such length of time, I see no reason for sup- 
posing that any appreciable production of fat acids and glycerine 
would take place in his specific precess. Certainly, no quantity 
could be formed which would in any way attract attention or be of 
commercial interest. 

X Q. 172. Then you think that a mixture of vegetable or animal 
oils placed Ina digester, such as deseribed by Walther, together 
with a saturated solution of lime water, heated gradually to the 
highest temperature contemplated in said patent as designated by 
vou (to wit, 808° F.), and for the longest time contemplated in said 
patent, “making up six or seven hours,” the precise directions’ of 
the patent being pursued, that no appreciable amount of free fat 
acid and solution of glycerine would be produced? Is this your 
opinion? Will you answer directly, yes or no? 

A. I answer directly, no; but to be understood, desire to explain. 
So far as the lime present is concerned, there will be glycerine set 
free and lime soap produced. So far as the action of the steam and 
water on the fat is concerned, I do not believe that an appreciable 
decomposition will ensue, since the patentee expressly states that 
the materials are heated gradually, by which statement it is clearly 
to be seen that the portion of the entire time named in which the 
substances are at the higher temperature is but a fraction of the 
entire time of six or seven hours. 

X Q. 173. If your opinion as expressed is not correct, and if, on 
the contrary, there would be an appreciable amount of free fat acid 
and solution of glycerine produced, by what agency would they be 
} roduced ? 

A. I have not expressed any positive opinion as to the fact; but 
I have expressed my doubts and my opinion that there was a reason 

to doubt the production of an appreciable decomposition 
740) (and have already stated that | thought my doubt was con- 
firmed by the fact that Walther has himself ignored the de- 
composition of fats into fat acids and glycerine in his process, 
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and has, indeed, attempted by lis process to obtain fats and oils 
ny ti condition of purity iis suitable for special PUPposes, which, had 
thev been fat acids. would hiave been unsuited to such uses. Ons, 
for instance. if turned ite olere ned, su) far from being Mace better 
to be burned in lamps, would be greatly impaired ino that applica- 
tion.) 


(That portion of the foregomyg answer contained within parenthsés 
objected lo by defendants’ counsel as not berg responsive to the 
question, and being argumentative.) 

X Q.17A Tf the doubts, as expressed by vou, are incorrect, and if, 
on the contrary, there would be an appreciable amount of free fat 
acid and solution of glycerine produced in Walther’s process, by what 
agency would they be produced ? 

A. If proof were given to me of the actual fact of their production 
under precisely the circumstances of the process of Walther then I 
should accept it as a fact, but should feel, notwithstanding, that my 
preceding statements have been correct, when [ have referred to 
Walther as having been ignorant of such fact, and of Tilghman hav- 
ing been its discoverer. 

(Preceding aubiswer objected to as not being responsive to the (ues- 
tion and argumentative, and question repeated.) 


XN Q. 175. X Q. 174 repeated. 

A. It was my intention to add to the preceding answer, with a 
view of making it complete, that under such supposition, accepting 
the fact as proved, my interpretation would be, from the knowledge 
I now have of Tilghman’s discovery, that it was through the action 
of the water that the production of free fat acids and solution of 
glycerine took place. 


Examination adjourned to to-morrow (Wednesday) morning at 
10 o'clock. 

Werpnespay, Marek 24th—10 a.m. 

Present: B.C. Tilghman, Esq., for complatnaut; Chas. B. Colliers 
Esq., for defendants. : 

Cross-examination of Roperr E. Rogers resumed : 

X Q. 176. Calling your attention to the following paragraph and 
its context in Walther’s patent, to wit: “ But as the improvement of 
the purification of oil in this Way Is a matter of degree,” WC., do you 
not think that in limiting Walther’s patent to a temperature of 308° 
I. as a maximum and to seven hours’ time, you have interpreted the 
patent much thore strictly than you have interpreted the complain- 
ant’s patent, when interrogated as to the minimum of heat and 
pressure contemplated in the complainant’s patent ? 

A. Reading paragraph quoted, and taking it in context with what 
follows immediately, and then tooking to the object contemplated 
in the entire patent, [do not think that | have interpreted Walther’s 
patent more strictly for the attainment ofits object than I have Tilgh- 
man’s for the attainment of its object. Walther’s purpose having been 
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the purification of vegetable and animal oils, fats, &e., and having no- 
where mentioned products of decomposition as consisting in the pro- 
duction of fat acids and glycerine, it is evident tomy mind that he de- 

sicned]y limited these points as practically attaining the sought- 
741) for results, and further, was in a measure practically limited to 

that range, since had he either prolonged the time greatly, be- 
yond that at which the materials were kept at the temperatures and 
pressures named, or had he considerably increased those pressures 
and temperatures he would have obtained results not suited to his 
wishes—lre would have obtained products not adapted as oil to burn 
in lamps, or for purposes of lubricating, or materials economically 
productive of soaps. 

X Q. 177. Does not his patent contemplate in part the production 
of products more “ suitable for soap-making ” and “ other useful pur- 
poses,” as well as products “ more suitable for burning in lamps ?” 

A. His patent does contemplate the production of products more 
suitable for soap-making and other useful purposes, as well as pro- 
ducts more suitable for burning in lamps; but, as I understand his 
patent, by the term more suitable he meant the purification of the 
o'ls and fats by the removal of foreign matters such as the “ most 
volatile and bad-smelling parts of the oils, fats or tallows,” an ex- 
pression often repeated in lis specifications. His aim was to improve 
the quality of the oil or fat operated upon to adapt it the better to 
burning in lamps if oils, economically to produce soap if fats, and 
to burn better when made into the form of candles, but 1 see nowhere 
indicated that anything more was contemplated than purification. 
There could have been no commercial object to convert fats or tallow 
first into fat acids for purposes of soap-making, since it was well 
known that saponification was easily accomplishable by the action 
of alkalies upon fats or tallow directly. As T said before, were the 
oil changed to fat acids it would have been unsuitable either for 
lamps or machinery ; and since the process is for oils, and fats, and 
tallows, described as common to all, it cannot be consistently sup- 
posed that the substance which is spoken of as improved for candles 
was the fat acids, but, on the contrary, a simple improved or purified 
quality of tallow, 

X Q. 178. Passing now to Defendants’ Exhibit No. 20 (Hirseh- 
feld’s patent), two processes are therein described—one being for the 
decomposition of the tallow; am I not correct? 

A. The exhibit, after naming the apparatus emploved, begins as 
follows: “The tallow can now be rendered in two ways.” One of 
these is described as accomplished by simply heating with water, or 
with dilute solution of sulphuric acid in water, in the digester, and 
the other in which he says, “if the tallow is to be decomposed at the 
same time,” a larger amount of sulphuric acid in proportion is em- 
ploved, and is similarly heated in the digester. 

X Q. 179. Please look again at the exhibit and state whether there 
are not two processes spoken of for “rendering the tallow, one in 
which water alone is used, and one in which “ very dilute sulphuric 
acid of 1,006 specific gravity ” is used ; and whether there is not an- 
other process described for “ decomposing” the tallow ? 
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A. T read in the exhibit, under the heading “ Translation,” that a 
patent was granted to Hirschfeld for “ Improvements in the manu- 
facture of candles from pure or decomposed tallow.” By the con- 
nection of the word “pure” with the word “decomposed ” by the 
word “or,” | understand the meaning of the expression to be that 
decomposed tallow means pure tallow. Reading, then, that to 
which my attention has been called by defendants’ counsel in 
this question I recognize that the object of the patent through- 
out is to purify tallow. Sometimes water alone is_ sufficient 
to accomplish the result ; sometimes he loooks upon dilute sulphuric 
neid, of specific gravity 1.006, as better adapted to the purification, 

and again, a still stronger solution of sulphurie acid to 
742 ~—s be advisable to obtain good results. Tallow in its raw or 

crude state contains very variable amounts of cellular mem- 
brane, blood, and vascular tissue. Now, when free from these nearly 
[ can understand why he uses only water and why he needs a little 
sulphuric acid when they are more abundant and why he recom- 
mends still more acid when these substances to be dest roved or «is- 
solved are present in still larger amounts, but I conceive the aim 
and principle of the process is the same for ail—to wit, the solution 
and destruction of the extraneous substances and the production of 
a purer fat, or what he terms “ tallow” in one place and “ rendered, 
decomposed mass ” in another place. 


(Answer objected to as not being responsive to the question, and 
question repeated.) 


X Q. 180. X Q. 179 repeated. 

A. ‘To be more specific in my answer with reference to the two 
paragraphs—the one commenced by the words “ The tallow can now 
be rendered in two ways, the other by the words “ But if the tallow 
is to be decomposed at the same time "—I would state that I do not 
regard it as another process described, but regard all as having the 
same end in view. The word “ decomposed ” in the last paragraph 
is, | conceive, applied to the destruction of that considerable amount 
of tissue, &e., in raw or green tallow, wherein before the tallow could 
be rendered or purified thoroughly this decomposition was necessary. 
But in the preceding paragraph, where rendering is spoken of, it as- 
sumes that the tallow is already more free from such foreign mat- 
ters, not needing such decomposition. No pressure, no elevated 
temperature, no long period of time being mentioned, it does not 
appear that that there are any agencies at work in this process 
which would decompose the tallow in the sense of converting it into 
free fat acids and glycerine. Therefore, taking all these considera- 
tions into account, I think that these different steps are intended to 
be varied according to the degree of purity of the original fat, and 
only for the purpose of obtaining a purified product. — 

XQ. 181. Then you think that the words “ decomposed tallow ” 
in the first paragraph of the patent, the words “but if the tallow is 
to be decomposed at the same time” in the fourth paragraph, and 
the words “ the decomposition can be a accomplished at the same 
time” in the last paragragh mean that there is no decomposition of 
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the tallow? Is this your interpretation and will you answer directly 
yes or no? 

A. In view of what I have already said, and in view of the lan- 
guage contained throughout the exhibit, my interpretation is that 
there-is no decomposition of the tallow as tallow or fat proper into 
free fat acid and glycerine either expressed or implied 7 the lan- 
guage of said exhibit, and that the decomposition referred to is a 
destruction or solution of the foreign matters which rendered the 
crude tallow impure. 

X Q. 182. And your testimony-in-chief upon this exhibit is based 
upon the interpretation which you have thus given to the patent— 
to wit, that there was no decomposition of the tallow proper; is that 
so ? 

A. The testimony given in chief was based upon the interpreta- 
tion above given, with the further understanding in my own mind, 
assuming (which, however, is not stated or claimed in the exhibit) 
that if any free fat acid had been produced in what has been termed 
the second process of exhibit such production was the result of the 
action of the sulphuric acid upon the fatty substance proper over 
and above its destruction of the cellular or other impurities of the 
crude tallow. 

X Q. 183. Now, upon my interpretation of Hirselfeld’s 
745 patent, to wit, that three processes are therein deseribed— 
one for rendering or purifying the tallow by means of water, 
another for rendering or purifying the tallow with “ very dilute 
sulphuric acid of 1.006 specitic gravity,” a third for “ decomposing ” 
the tallow—will you please state whether, if the tallow is entirely 
decomposed by the third process, the resulting products will not be 
a portion of sulpho-glyceric acid, and the remainder free fat acids 
and solution of glycerine? ; 

A. If by the supposition of the question it is assumed that the 
whole of the tallow is decomposed in the process spoken of as the 
third, and the entire quantity of fat acid which it contains should 
be produced, then the sulphuric acid employed to the extent of its 
own power to act would doubtless form sulpho-glyceric acid, and 
there would be left in solution in water the balance of the glycerine 
which had not been attacked by the sulphuric acid, and the whole 
of the free fat acid of the tallow. 

X Q. 184. And would not, upon the same hypothesis or interpre- 
tation of the patent as made by me, a portion of the free fat acid 
and solution of glycerine be produced by the agency of water ina 
close vessel under pressure ? 

A. If Iam to answer from an assumption or hypothesis, and to 
reason solely from the statements or premises of that assumption or 
hypothesis, then I should say that by adding the supposition that 
the temperature and pressure of the process in question had been 
named as sufficiently high, the free fat acids and glycerine would be 
the result of the decomposing power of water upon fats. 


(The counsel for the defendants states to the witness that he has a 
right to place an interpretation upon the language of the patent, 
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and to ask the witness a question based upon such interpretation 
made by counsel. He further states that he has interpreted the pat- 
ent as contemplating in the third process deseribed in it a complete 
decomposition of the tallow, and upon such interpretation the wit- 
ness is now requested to answer categorically the following question : 

(XQ. 185. Would not, in the third process deseribed in Hirsch- 
feld’s patent, if the tallow is entirely decomposed, a portion of free 
fat acid and solution of glycerine be produced by the agency of water 
in a close vessel under pressure ?”) 

A. Not comprehending the meaning of the word “tallow” in- 
tended in the question, | would ask to be informed whether it refers 
to the fatty substance proper, from which fat acid and glycerine are 
derivable, or the crade substance from which pure tallow 1s ordina- 
rily rendered. 


(The witness is informed that by the word “ tallow ” is meant the 
fatty substance proper, from the decomposition of which free fat acid 
and solution of glyecrine are obtained.) 


XQ. 186. X Q. 185 repeated. 

A. If I understand the question aright, in which it Is assumed 
that fatty substance proper is used in connection with the water and 
sulphuric acid under circumstances of high temperature and press- 
ure, and is entirely decomposed, then Tsay that a portion of fat acid 
and a solution of glycerine would be the result, as the action of the 
water in a close vessel under high temperature and pressure. 

XQ. 187. And if my interpretation of the language of Trsch- 
feld’s patent, as given in X Q. 185, and not yours, is the correct in- 
terpretation, then Tfirselifeld’s patent is substantially the same as 
the complainant’s, to the extent of the production of free fat acid 
and solution of glycerine in TlLirselifeld’s patent, is it not? 


(Complainant’s counsel objects that the question assumes 
744 that Hirsehfeld’s patent describes a production of free fat 
acid and glycerine, which is not the fact; that it assumes that 
Hirschfeld’s patent deseribes a high temperature and pressure, which 
is not the fact; that itassume- that [Hirsehfeld’s product is not tallow, 
which it Is expressly described to be; that witness is called upon to 
give an opinion upon a question of law, based upon assumptions con- 
trary to the facts stated in the exhibit.) 


A. Desiring to be understood as answering the question upon the 
hypothesis of defendants’ counsel, and understanding that in that 
hypothesis or interpretation of [irsehfeld’s process are included in 
his views all the conditions for the decomposition of fat proper by 
water under high temperature and pressure, then T should sav that 
the two processes were alike in the production of free fat acid and 
vlycerine by the ageney of water at high temperature and pressure. 

Examination adjourned to to-morrow (Thursday) morning at 10 
o’clock. 

Tuurspay, March 25—10 a, m. 

Present: B.C. Tilghman, Esq., for complainant; Chas. B. Collier, 
Esq. for defendants, 
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Redirect examination of Ropert E. RoGers: 


Q. 188. Referring to Defendants’ Exhibit 1, state whether it con- 
tains any proof that the “soft-solid ” scum found on the water con- 
tained lime. 

A. It being stated that this soft solid, when exposed long to the 
action of steam and at a high temperature yielded, when examined 
by Faraday, carbonate of lime, and it being stated that this softer 
portion from the surface of the water, before it had been hardened, con- 
tained “a quantity of unchanged fat and oil,” implying that it con- 
tained something else, I regard it as a proof given that this soft-solid 
scum, Which was in a transition stage from completely fatty matter 
to complete lime soap, contained both unchanged fat and lime soap. 

(). 189. Explain by what tests or processes a chemist would ascer- 
tain the fact that a substance contained a qantity of unchanged fat 
and oil. 

A. He would ascertain the fact by dissolving the substance in 
alcohol or in ether and testing whether it was acid or not. If acid 
it could not be (that which gave the acidity) unchanged fat. 

(). 190. Does the use of the term “altered fat” in this exhibit 
necessarily or probably imply that the fat spoken of was a fat acid? 

A. Interpreting the results obtained by his investigations of the 
substances the subject of this exhibit, I do not regard the term 
“altered fat” as either necessarily or probably implying the decom- 
position of fat into fat acid and glycerine; but, if it be a correct 
printing, it Was meant to state that it was a fat which had in some 
inanner undergone a change. 

(). 191. In your previous answers you have stated that lime soap 
would dissolve in moderately-strong solution of potassa. Please ex- 
plain how it dissolves and what products are formed. 

A. Lime soap dissolves in moderately-strong solutions of potassa 
by the application of moderate heat in the following way: The 
potassa decomposes the lime soap, combines with the fat acid of the 
soap, and sets free the lime, which, being not soluble in the potash 
soap, remains suspended throughout the liquid, giving it a turbid 
appearance, the potash soap remaining in solution in the water 

which had contained the potash. 
7-45 (). 192. Explain how neutral fats dissolve in solution of 
potassa, and what products are formed. 

A. Neutral fats are dissolved in solution of potasssa in the follow- 
ing manner: The potassa combines with the fat acid and forms a 
potassa soap, liberating the glycerine, which, with the potassa soap, 
remains dissolved in the water, the whole forming a clear solution, 

QQ. 193. I understand you to say that both lime soap and neutral 
fat are dissolved in solution of potassa in the same way—that is, by 
decomposition—forming on the one hand a soluble soap, and on the 
other hand either insoluble lime or soluble glycerine. Is that cor- 
rect ? 

A. It isso. They dissolve in the same way, ina chemical sense. 
The only difference between the the two in the results is that the 
separated lime in the case of the lime soap decomposition is not sol- 
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uble in the remaining menstrum, while the glycerine In the case of 


the fat deedmiposition is soluble in its menstrum, 

Q. 14. Referring to Defendants’ Exhibit 12, Scharling states that 
he found no sebacie acid in the water distilled over with the fat acid, 
Please explain how a chemist would ascertain whether water con- 
tained sebacie acid. 

A. Sebaeic acid is soluble ins hot water and not soluble in) cold 
water. Tle would therefore apply hot water, and maintun the heat 
to the distilate. Tf sebacie acid were present it would be taken up 
by the hot water. Upon allowing it to cool, and especially upon 
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superhested comdition after it has come mm contact with the heated 
Water In said digester, or does it give off its surplus or superheat to 
the heated water, and thereby become itself converted tnto common 
steam Y 

A. In virtue of the tendenev of all bodies, when heated, to assume 
an equilibrium of tetaperature among themselves, and In) conse- 
qtlenece af the presehee of water in defendants’ cp yparacus In contact 
with or under the influence of the steam, it Is Impossible for the 
superheated steam: to retain its original amount of heat, but it vives 
outa portion of that heat to the water, converting that liquid Into 
steam itself, when a condition will be reached in which both the 
original superheated steam, the newly-formed steam, the water, and 
other contents of the vessel will be all brought to a uniform tem- 
peralure COPrre sponding to the Pressure to which the satety-valve 
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ing-action in any way inereases or diminishes the quantity of lime 
and sulphurie acid saved or economized in the conversion of said ,% 
of the fat into fat acids by the action of the water. 

A. The question of the time consumed in the process has nothing 
to do with the quantity of lime employed, since that quantity is defi- 
nitely preseribed and used up, whether it be accomplished in a short 
or a long time, and since the amount of sulphuric acid needed for 
the neutralization of that specified amount of lime must be always 
the same in amount as the chemical equivalent, it is evident that 
whatever may be the time or the amountof laborand fuel expended 
the quantity of the chemicals, lime and sulphuric acid, must remain 
Una tered, 

Q). 200. Referring to vour statement, that some of the stearic acid 
of COMMMIETRE CoMTAIDS a MVTE Trace of Dae, please State whather 
the said stearic acid is proywny biv alteywd Va hs PV proTties of |, 
wdbiity ty ether: Yo salubalay te aleoheald: & Ayanag prrgand, Wy the 
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werd of Cotameree, thade from Lime MORERA, has been foand net to alter 
rth the properties mare. 

\) MOL. Is said stearic acid made into candles and burned with 
this trace of lime still remaining im it? 

A. It ts. 

(). 202. Is this trace of lime only that which escapes the action of 
the sulphuric acid used to decompose the lime soap trom which the 
stearte acid is manufactured ? 

A. T cannot see how it could be present but from such cause. + 

(). 203. THlow long has it been known, and by whom was it first 
announced as a chemical principle or theory, that fats in the act of 
being converted into fat acids and glycerine took up or combined 
with the elements of water? 

A. It was first announced as a chemical principle or theory that 
fats in the act of being converted into fat acids and glycerine took 
up or combined with the elements of water, by Chevreul, more than 
forty vears ago, and has remained accepted since that time by chem- 
ists generally, 

), VO, Seven processes of converting fats into fat acids have been 
referred to in this investigation—tfive of them in defendants’ exhibits 
and two in complainant’s exhibits, te wit: T the alkaline saponiti- 
cation of Chevreul: 2. the distillatien by heat alone, without steam, 
of Bussy & Leeanu: So the distillation with superheated steam of 
Dubruniiut: 4. the sulphuric suponttication of Fremy: 4, the distil- 
lation by superheated steam of Scharhng: 6, the decomposition by 
water of Tilghman; 7, the distillation of both fat acids and glycer- 
ine of Wilson & Pavne. Please state whether In any of these pro- 
cesses the chemical principle announced by Chevreul is ena to 
wit, that the elements of the fat acid and glycerine (wherever glycer- 
ine is proadues dd) take Up or combine with the elements of water. 

A. The chemical principle announced by Chevreul, to wit, that 
the elements of the fat acid and of glycerine take up or combine 
with the elements of water, prevails in all of those Instances wherela 
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both the fat acids and glycerine are produced; while in those 
747 ~— processes wherein the fat acids are produced, but the glycer- 

ine decomposed, it is the glycerine which yields the elements 
of water to render complete the production of the fat acids from the 
fut. 

(). 205. Did the discovery and announcement by Chevreul of said 
chemical principle, more than forty years ago, make kuown to the 
public any or all of the six last-named processes, or were they dis- 
covered and published by different persons and at different times 
during said forty vears ? 

A. The discovery and announcement by Chevreul of this chemical] 
principle did not, in my opinion, make known to the public any of 
the six last-named processes; on the contrary, they were discovered, 
| believe, and published by different persons and at different times 
during said forty years. 

(). 206. In the decomposition of common cooking salt’ into soda 
and muriatic acid, is not this same chemical prineiple mvolved, to 
wit, the taking up or combining of the elements of water with the 
elements of the salt, and has not this been long known ? 

A. The same chemical principle is involved, namely, the taking 
up or combining of the elements of water with those of the salt, and 
it has been known for a long period, 

(). 207. Is any practical and economical process known to chem- 
ists by which common salt can be made to take up or combine with 
directly the elements of water so as to produce soda and miuriatic 
acd ? 

(Objeeted to for the reason that this ease does not involve the de- 
composition of salt but of fats. : 

A. The practical and economical manufacture of soda ash and of 
carbonate of soda, which is conducted on a seale producing thou- 
sands upon thousands of tons annually, depends upon the chemical 
reaction, by which the elements of common salt are made to take 
up or combine with the elements of water in the production of mu- 
riatie acid and of soda in a state of sulphate of soda. 

(). 208. In the chemical arts are not several hundred thousand 
tons of lime and sulphuric acid annually consumed for the sole pur- 
pose of compelling the elements of common salt to take up and com- 
bine with the elements of water so as to form soda and muriatic 
acid ? 

(Same objection as to preceding question.) 

A. Thereare. 

Q). 200. Tf to-morrow a person should discover a practical method 
of compelling the elements of common salt to take up or combine 
with the elements of water so as to form soda and muriatie acid by 
any direet process, say by heating the salt and water in a close ves- 
sel toa high temperature and pressure, would or would not such a 
process be regerded as a chemical fact or discovery, ana would if be 
of any interest or value ? 


(Same objection as to preceding question.) 
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A. The discovery of such a practical process would be looked upon 
as one of startling novelty and scientific interest and would be 
hailed as inaugurating a new era in the manufacture of a variety of 
products depending upon the use of soda. The process would be, 
all the world over, estimated as of incalculable value. 

(). 210. Has it not been long known to chemists that aleohol could 
be produced by eausing the kind of coal gas called olefiant gas to 
tuke up or combine with the elements of water, and also that this 
result could be effected by an elaborate and expensive process by the 
use of sulphuric acid ? 

(Same objection.) 


748 A. Such has been known for some years, especially since 
the observations of Berthelot. 

(). 211. If a person should to-morrow discover that by heating 
coal gas with water ina close vessel toa high temperature and press- 
ure he could eause it to take up or combine with the elements of 
water so as to form alcohol, would or would not such a process be 
regarded as a new chemical fact or discovery ” 


(Same objection.) 


A. Such a process would undoubtedly be regarded a new chemical 
fact and discovery. 

(). 212. Are there not numerous other important changes or de- 
compositions of substances in chemistry and the chemical arts in 
which it is known that this same chemical principle is involved (to 
wit, the taking up or parting with the elements of water by the ele- 
ments of the substance), and which decompositions, nevertheless, jn 
the present state of our knowledge, requires elaborate and expensive 
processes and the consumption of costly chemical agents to compel 
this taking up or parting with the elements of water by the elements 
of the substances ? 

(Same objection as to preceding question, and as being mere mat- 
ter of argument.) 


A. There are numerous other such important changes or decom- 
position of substances in chemistry and the chemical arts wherein 
this principle is invelved by which indirectly. or what might be 
termed a round-about course, the elements of water are mnade to be 
either assumed or parted with through the consumption often of 
large quantities of costly chemical agents. 


: : te TD Di tee 
Reeross-examination of Rorerr FE. Rogers: 


X Q. 218. In vour re-examination by complainant’s counsel, in 
answer to Q. 203 vou say: “It was first announced asachemical piin- 
ciple or theory that fats in the act of being converted into fat acids 
and glycerine took up or combined with the elements of water by 
Chevreul more than forty years ago, and has remained accepted 
since that time by chemists generally.” In making such announce- 
ment, did Chevreul state any temperature at which such combina- 
tion took place ? 


DP nce see ta 
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A. Not having the publications by Chevreul at hand T cannot 
state that he named any special temperatures at which the process 
of saponification of fats by alkalies would take place; but I am 
under the impression that he looked upon it as a result which would 
occur very slowly when the alkaline solution was intimately mingled 
with the fat and maintained at common temperatures, and that it 
would take place more and more rapidly as the materials were raised 
in temperature to the boiling point, the chemical reaction between 
the alkali, the elements of the water, and the fat present being the 
same in each. 

X Q. 214. Then you mean, do you not, that it was announced by 
Chevreul that in the formation, not of “fat acids and glycerine,” but 
of alkaline or neutral soap and glycerine, the reaction or combina- 
tion of the water upon the fats took place ? 

A. As [I understand Chevreul’s view and announcement, he 
“taught us (in the language of Mortitt's Chemistry, 1546, page 163) 
the composition of fats, and showed us that the stearine, margarine, 
and oleine they contained are not free and uncombined bodies, as 
was supposed, but positive compounds, each of its respective acid 
with a peculiar base, glyeerine, which the discoverer called the sweet 

principle of fat. Ilow’s lard, aecording to this chemist, clil- 
749) braces each of these components as Ineapable of direet com- 

bination with the alkalies, or, to speak technically, of sapon- 
ication, but acquires the facility by the presence of water, which it 
Wils supposed occasioned il change proportional to its elements, Con- 
verting the stearine, margarine, and oleine into new bodies, whieh, 
from their acquired acid) properties, were called adipose or saponic 
acids, the peculiar unsaponitiable body, glycerine, above named, 
being left behind as an incidental produet.” Such is my tnterpre- 
tation also of the chemical view entertained and taught by Chevreul. 

X Q. 215. Then do you mean to be understood as saying that it 
was announced by Chevreul, and has been an aecepted fact since 
such announcement, that fats, by the direct action of water upon 
them, would be converted directly into fat acids and glycerine ? 

A. Ido not mean to be understood to say that Chevreul announced 
any such fact. This announcement, to which T have referred, has 
reference to the process of saponification, wherein fats are treated 
with alkaline bases and water. Ile has not anywhere, to my knowl- 
edge, announced that water, per se, had any such action upon fats. 

X Q. 216. Who, so far as is developed by the exhibits of defend- 
ants in this case, prior to complainant's patent, produced, in your 
opinion, free fat acid and solution of glyeerine directly by causing 
the elements of water to combine with the clements of ely cerine and 
fat acids in fats without the ageney of any alkaline base? 


A. | have hot been able to sec announeed or Implied in any of 


the exhibits any statement of the production of fat acids and glyeer- 
Ine from fat by the direet action of water, without the agweney of al- 
kaline bases, prior to the discovery of Tilghman, 

XQ. 217. Did not Scharling, in 1850 ( Defendants’ Exhibit 12), 
produce free fit acids, and does he not so announce? Will vou an- 
swer Ves or no” 


* 
AM hee Be RTE A 8 


- se 


— 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 817 


A. His process refers to the obtaining of free fat acids from palm 
oil. He did obtain such free fat acids by the process of distilla- 
tion. 

X Q. 218. And in the obtaining of such free fat acids by Schar- 
ling did not the elements of water combine with the elements of free 
fat acids so as to form free fat acids, such combination taking place 
without the agency of any alkaline base? 

A. It is by no means clear, from the language of Scharling in the 
exhibit, that any free fat acids were at all produced, since palin oil 
contains free fat acid already in large quantity in its common crude 
state. In such case the superheated steam would simply carry over 
the pre-existing fat acid. But supposing that a portion of fat acid 
was really produced by the action of the steam, wherein the elements 
of water combined with the elements of the free fat acid, it is evi- 
dent that the action took place while the water was in the vaporous 
state, and not as liquid water. ‘To be more specific with reference to 
the middle part of the question, the elements of water, provided they 
acted chemically at all, did, | have no doubt, combine with the ele- 
ments of the free fat acids while in the condition of vapor, and not 
of liquid water, to form free fat acids. 

X Q, 219. Do you not believe, as a chemist (with Exhibit No. 12 
before you), that Scharling, in 1850, by the process described in said 
exhibit, and in the treatment by him of “ palm oil,” castor oil, and 
tallow, obtained both free fat acids and solution of glycerine ? 

A. Taking his language as referring to the “ treatment of castor 
oil in a similar way,” and to the “treatment of tallow with super- 

heated steam,” I do not doubt that by the process of distilla- 
750 tion he obtained fat acids; but whether he obtained glycerine 

from these substances by his method I cannot say from any- 
thing which he states, though I think it not impossible that a por- 
tion of glycerine may have gone over also. 

X Q. 220. Quoting tlie following paragraph from the description 
of Scharling’s process in Exhibit 12, to wit, “ In all these distillations 
there was not the slightest trace of acroleine compounds remarked 
(observed), and I have found no more of pyroleic acid or sebacic acid 
in the water distilled over,” I ask if you do not infer that glycerine 
was not destroyed, but was obtained in solution together with free 
fat acids ? 

A. Supposing that he made special examination for pyroleic and 
sebacie acid, and determined their absence, it is remarkable that if 
the glycerine was in the water he has not mentioned the fact. 
Had that whole paragragh been absent from the exhibit I should 
have been led more likely to infer the presence of glycerine from my 
own reflections on the subject; still, | think, as I would repeat, that 
it is altogether possible, simultaneous with the production of the fat 
acid by this process of distillation, there was also the production of 
glycerine, 

X Q. 221. Is not the statement, as made by Scharling that “ there 
was not the slightest trace of acroleine compounds remarked,” evi- 
dence that glycerine was not destroyed, but was obtained ? 

A. The absence of acroleine would not prove the antecedent 
1038—SS3 
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presence of glyeerine, bat it would only prove, if we assume that 
giveerine had been formed, that it had net been decomposed inte 
aenoloin Pherefore his statement goes no farther than [to] an- 
neunee the Riet of the total absence of acroleine 

XQ. 222. Would not the production er obtaining of free fat acids 
ts setabrotrncesd, cerned thas CURRED ARERR RRR AL that “there Was hot the slight- 
est trace of acroletme compounds remarked,” prove that glycerine 
was not destroved, but was produced with the free fat acids ? 

A. It would be a proof that glycerine had not been destroyed, but 
it would not be a proof that glycerine had been there; its existence 
cotemporanecous with free fat acid could only be, but still might be, 
nomatter of inference. 

X Q. 225. Was not glycerine an element of the fats from which 
Scharling obtained his free fat acids ? 

A. In his use of the term glycerides [infer that he contemplated 
the treatment of fats yielding glycerine on saponification. 

X Q. 224. In your testimony in the suitof Tilghman vs. Mitehell, 
(). 20, page S9, print, you were asked, “ Please state whether, by the 
distillation you refer to in your last answer as producing acroleine, 
you mean those performed by Scharting, as stated by you, or the 
similar experiment pe formed at higher temperatures by Dubrun- 
faut.” To which you answer-d: ‘ ‘In consequence of the names 
Dubrunfaut and Scharling having been associated in questions and 
answers Which [| have heard to-day, | have represented the results 
to be expected in Dubrunfaut’s experiments as those belonging to 
Sch: ling ; While in fact, since Scharling’s experiments were made 
at only S20° Fb. the decomposition of glycerine and the production 
of ae role ine would not take place.” [s this still your opinion ? 

A. Suc ‘h is still my opinion. 

XQ. 225. And Dabruntaut’s process differed from Scharling’s, did 
it not, in the particular that Dubrunfaut heated the fats to a very 
high degree, say GHOOS PF, by the action of tire, before the introdue- 
tion of the current of vapor? 

A. IT see it stated in the extract from Dubrunfaut’s patent, 

Tol ~~ printed as an exhibit in the ease of Tilghman es. Mitchell, 
page 228, as follows: “All the fatty bodies previously heated 

to the temperature which we have indicated as the temperature of 
disinfection—that is to say, to530° cent., about—place «J In a current 
of vapor of water heated to from 200° to 350° cent., furnished all 
their fatty acids without producing earburetted hydrogen.” From 
this sentence | infer that there was either extraneous heat applied 
or that such heating was accomplished previously by highly-heated 


steam. 
R. E. ROGERS. 


Sworn March 16th, and subscribed before me this 25th day of 
Mareh, A. D. 1869. 


WM. B. DAYTON, 


Special Exvaminer and Notary Public. 
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Counsel for complainant here offers in evidence: 


1. The answer of Michael Werk in the suit of Richard A. Tilgh- 
man es Michael Werk, in the cireuit court of the United States for 
the southern district of Ohio, sworn to January 6th, PS60,as contained 
on pages S to 11, inclusive, of the printed record in said suit, 

2. ‘The correspondence of said Michael Werk with the Patent Office, 
and the patent issued to said Werk, dated Sth October, 1SSS, as con- 
tained on pages 11 to 17, inclusive, of said printed record. 

&. Pelouze and Fremy’s Chemistry. Paris, 1850. Vol. 3d, pages 
O70, O71. 

4. English patent to Gwynne & Wilson, No. 9944, Nov. 16, 1845. 

®. English patent to Gwynne & Wilson, No. 10000, Dee. 28, 1843. 

6. English patent to Gwynne & Wilson, No. 10191, 1544. 

7. English patent to Wilson & Payne, No. 1624, July 24, 1854. 

S. Journal of Society of Arts. London. Vol. 3, pp. 729 to 731. 

%. Journal of Society of Arts. London, January 25, 1856, pages 
148 to 150. 

10. English patent to G. F. Wilson, No. 803, March 28, 1860. 


The above, numbered 4 to 10, inclusive, are contained in complain- 
ant’s printed record in the suit of Richard A. Tilghman vs. Roland 
G. Mitchell, pages 117 to 1536, inclusive. 

11. English patent to Melsens, No. 2666, 18th December, 1854. 

12. English patent to De Milly, No. 2740, 19th November, 1856. 

15. Thenard’s Chemistry. Paris, 1835. Vol. 4, pages 154, 155. 

14. Dumas’ Chemistry. Paris, 1835. Vol. 5, pages 241, 262, 263, 
271; and vol 6, pages 569, 576, 577, TOS. 2 

15. Berzelius’ Chemistry. Paris, 1850. Vol. 6, pages 441, 500, 
oll, o12. 

16. Regnault’s Chemistry. Paris, 1850. Vol. 4, page S06. 

17. Payen’s Chimie. Paris, 1851. Pages 747 to 766, inclusive. 

18. Faraday’s Chemical History of a Candle. New York, 1861. 
Pages 12 to 14. 

19. Morfit’s Chemistry. Philadelphia, 1847. Pages 76, 113, 114, 
162 to 165, 325 to 347, 365 to 365, 426 to 452, all inclusive. 

20. Engineering. London, 1857, May 24. Page 526. 

21. Report of Juries, London Exhibition, 1851. Pages 616 to 630. 

22. Report of Juries, London Exhibition, 1865, class 4, sect. A. 
Pages 3, 5, and 7. 

23. Roret’s Encyclopedia. Paris, 1849. Pages 10, 16, 82,93, 120. 

24. Chevreul, Recherches Chimiques. Paris, 1823. Pages 24, 25, 
61, 71, 77, 179, 344, 346, 426. 

25. Richardson and Watts’ Chemistry. London. Vol. 1, part 3, 

page 751. 
702 26. Muspratt’s Chemistry. London. Vol. 2, page 252. 
27. Watts’ Dictionary of Chemistry. London, 1864. Vol. 
2, page 886; vol. 4, page 192. 

28. Storer’s Dictionary of Solubilities. Cambridge, 1864. Pages 
3538, 416, 562. 

20. Gmelin’s Chemistry. London, 1865. Vol. 17, page 70; vol. 
16, page 360; vol. 9, page 487. 
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30. The books named by Professor Booth in his answers to ques- 
tions 68, 62, and 70 of his examination-in-chief in this suit, pages 120, 
121, complainant’s printed record. 

31. French patent to Dubrunfaut, 25th August, 1541. Certificates 
of invention. Paris, 1857. Vol. 8, pages 350 to 540. 

32. United States patent to Wright and Fouché, No. 22765, 25th 
January, 1859. 

33. Correspondence of Wright and Fouché with Patent Office. 

As said No. 32 is contained on pages 220 to 225 of defendants’ 
printed record in said suit of Tilghman vs. Mitchell, and said No. 35 
is contained on pages 110 to 115, complainant’s printed record in 
said suit, the counsel for defendants objects to the proposed Intro- 
duction by the complainant of the answer of Michael Werk in the 
suit against him by Richard A. Tilghman, and to the correspondence 
of said Werk with the Patent Office, and to letters patent of said M. 
Werk, for the following reasons: that if the record of said cause 1s 
competent at all, the entire record should be introduced; again, said 
answer and correspondence and letters patent are in no manner 
binding, competent, or operative as against the defendants to this 
sult. 

And as to all the rest of the proposed documentary testimony, 
numbered from 3 to 33, both inclusive, the same is objected to for 
the reasons that it is irrelevant and incompetent, and, in so far as it 
may have any bearing upon the questions involved in this cause, it 
is in the way of argument, and «as such can be used or referred to at 
the hearing of said cause, and should not be spread upon the record. 


Whereupon this examination was adjourned sine die. 
Agreement. 
United States Cireuit Court, Southern District of Ohio. 
Ricnarp A. TinGumMan 
mh 1018. 


Micn Akt Werk, Thomas Kirpy, Joun Kirby, and M. | 
SCHWARTZ. 


James ©. Booth, having been recalled by the counsel for com- 
plainant, and J. E. Mathewson having also been called, it is hereby 
agreed that the examination of said witnesses shall proceed in the 
absence of the examiner, and that after their testimony shall have 
been concluded the same shall be placed in the hands of the printer, 
as has been done with the testimony heretofore taken, and, when 
printed, the original shall be forwarded to the court, all exceptions 
to the manner of taking such testimony being waived, and it being 
agreed that the same is to be used at the hearing the same as if 
regularly taken and transmitted. 


b. C. TILGHMAN, 
Counsel for Complainant. 
CHARLES B. COLLIER, 
Counsel for Defendants. 


Philadelphia, September 7th, 1869. 
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James C. Bootn, a witness on the part of complainant, recalled, 
sas: 

Q. 506. Referring to your answers to X Q. 238 and 239, please 
state whether you have tried the experiment to ascertain whether 
water, at the temperature of 550° F., will decompose neutral lime 
soup; if so, describe said experiment and its result, and state whether 
you have before testified thereto. 

A. At the moment of answering those questions I forgot an ex- 
eriment which I made in conjunction with Dr. F. A. Genth, in my 
lebemntien, on the 16th of August, 1860, and which is cited in m 
testimony in the case of Richard A. Tilghman vs. Michael Werk 
(page 75 complainant’s printed testimony), on the 4th of September, 
1860. I then heated neutral lime soap with water in a close vessel 
at a temperature of 350° F., during six hours, and upon examining 
the products after the experiment I found that the lime soap was 
wholly unchanged and still remained neutral lime soap, 

Q. 507. Referring to Defendants’ Exhibit, Pelouze’s Paper, Comptes 
Rendues, state whether the theory of M. Pelouze therein set forth, 
“that it is understood that water, at a temperature of 150° to 160° 
C. (302 to 320° F.), can decompose a neutral soap into an acid soap 
and a-very basic soap.” Is it or is not contradicted and disproved 
by your experiment ? 

A. It is wholly contradicted by my experiment. 


Cross-examined by C. B. Cottier, Esq., for defendants : 


X Q. 508. In the experiment referred to by you the examination 
of the lime soap was made after it had been withdrawn from the 
digester, and, of course, after the heat had been withdrawn from it; 
was It not so? 

A. It was. 

X Q. 509. Were the conditions of the materials in your experi- 
ment the same as in the experiment of Pelouze, from which his suid 
theory 1s adduced ? 

A. In my experiment neutral lime soap and water were alone 
employed without the use of fat or oil, so that the fact of the split- 
ting of neutral lime soap into an acid and a very basic soap by the 
action of highly-heated water could be determined with precision 
without interference from any other substance. 

X Q. 510. Do you think, and are you willing to testify as a chem- 
ist, that your experiment, in which you heated lime soap together 
with water (no neutral fat being present), proves that lime soap, 
heated together with water and neutral fat, will not be decomposed 
into an acid and very basic soap, as stated by Pelouze ? 

A. My experiment proves conclusively that neutral lime soap can- 
not be decomposed by water at a high temperature and pressure into 
an acid soap and a very basic soap, which is the only conclusion of 
M. Pelouze, without mentioning neutral fat being present. My ex- 
vecriment, in conjunction with the fact that no other than a neutral 
ime soap is known or recognized by chemists, proves that in M. 
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Pelouze’s experiment with neutral lime soap and neutral fat no de- 
composition of neutral lime soap could have taken place into an 
acid soap and a very basic soap. 

X Q. 511. Having heated neutral lime soap and water without 
the presence of neutral fat, you are ready to testify, and do testify, 

that it is conclusively proved that neutral lime soap heated 
754 = with water (neutral fat being present), the lime soap will not 

be decomposed into an acid soap and a basic soap, as stated 
by Pelouze ; is that so? 

A. That is my firm conviction, on the grounds stated in my last 
auswer. 

X @). 512. The problem which you undertook to solve by your 
experiment was whether or not neutral lime soap, heated with water 
in a close vessel to about 350° F., would be decomposed into a neu- 
tral soa} and a baste Soap 5 is not that so? 

A. It is so. 

X Q. 513. If such decomposition took place it would be under the 
influence of heat, would it not? 

A. I cannot theorize against facts. 

X QQ. 514. And you are of opinion tiiat the examination by you 
of the neutral lime soap in your experiment, after the heat had been 
Withdrawn from it, and its removal from the digester, conclusively 
proves that when the heat was applied to it in the digester it re- 
mained an unchanged neutral lime soap ; is that so? 

A. I could draw no other conclusion from the facts. 

X Q. 515. And you are also of opinion that the examination by 
you of the neutral lime soap, after the heat had been withdrawn 
from it, conelusively proves that a neutral lime soap, when heated 
in a digester with water and in the presence of a neutral fat, as in 
Pelouze’s experiment, would not be decomposed into an acid soap 
and a basic soap, as stated by Pelouze ? 

A. As stated in answer to X Q. 520, my experiment, in conjune- 
tion with the fact that no such thing as an acid lime soap or a basie 
lime soap is known or recognized by chemists, conclusively proves 
to me that, even In the presence of neutral fat and highly-heated 
water, neutral lime soap cannot be decomposed into an acid lime 
soap and a very basic soap. Pelouze does not state that lime soap 
Is SO decomposed in the pPresehee of neutral fat. 

XN Q. 516. Does not Pelouze state that in the supposed decom po- 
sition of the lime soap it (the lime soap, after its decomposition) 
“acts secondarily upon a new quantity of fatty matter?” 

A. He does not so state it; but he states in his assumed decompo- 
sition of neutral soap into acid soap and a very basic soap that the 
basic soup acts secondarily upon a new quantity of the fatty matter. 

XQ. 517. Then, during Pelouze’s experiment, when the supposed 
decomposition of the lime soap took place, a neutral fatty matter 
Was present, was it not? 

A. It was. 

XQ. 518. If to-day you were called upon to ascertain whether or 
not a neutral lime soap would be decomposed into an acid and a 
basic soap by the action of water heated in the presence of neutral 
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fat to a temperature of 150° to 160° C., would you simply heat the 
lime soap with water and without neutral fat, and then allow it to 
cool down before making your examination of it? 

A. I would first try the experiment without neutral fat, and then 
afterwards I would try it with the presence of neutral fat. I would 
also refer to chemical works to ascertain whether an acid or a basic 
lime soap was known or recognized by chemists. If I found that 
neutral lime’soap was not resolved by water into an acid and a basic 
soap, and that neither an acid nor a basic lime soap was known to 
or recognized by chemists, and yet if, upon the addition of neutral 
fat with an lime soap, | should find any other change in the 

resulting products than neutral lime soap and neutral fat, I 
755 still could not possibly infer that the neutral lime soap was 

resolved into an acid and basie soap, which last I could not 
find—either by experiment or research—to have any acknowledged 
existence. 

X Q. 519. Whi, after having tried the experiment with water and 
without neutral fat, would you try the other experiment with both 
water and neutral fat? 

A. Because X Q. 518 requires it. 

X Q. 520. Would you not rather make such second experiment 
because an experiment with water and lime soap alone would not 
enable you to decide, as a chemist, whether or notlime soap heated 
with water and neutral fat would be decomposed into an acid and 
at basic soap ? 

A. Being satisfied from research and my own experiments that 
neither an acid nor a basic lime soap exists, | certainly would not 
endeavor to ascertain their existence by the use of neutral fat in 
addition. 

X Q. 521. In answer to X Q. 518 you say, “I would first try the 
experiment without neutral fat, and then afterwards I would try it 
with the presence of neutral fat.” In your last answer you say, “ I 
certainly would not endeavor to ascertain their existence by the use 
of neutral fat in addition.” Now you are again asked what you 
would do if to-day you were called upon to ascertain, by experi- 
ment, whether or not the decomposition of a neutral lime soap into 
an acid and a basic soap would take place as supposed by Pelouze. 


(QQuestion objected to as stating that the witness is to be called 
upon to-day to ascertain, by experiment, the correctness of Pelouze’s 
statement, and thereby excluding the results of his previous knowl- 
edge derived from chemical examinations (testified to herein) of the 
products of experiments made by heating together fat, lime, and 
water (defendants’ products of 1860 and 1568), and the condition of 
the lime soap found therein.) 


A. In answer to the first part of the question I would state that 
there is no discrepancy between answers to X Q. 518 and 520; for, 
in X Q. 518 I am required to try the experiment with the addition 
of fat, and in my answer thereto I state what course I would take in 
answer to such requisition ; whereas in answer to X Q. 520 I state 
what course I would take from my own judgment, based upon all pre- 
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vious knowledge. In answer to the last part of the question, [ would 
say that 1 would sift all the alleged facts of Pelouze in the light of 
my previous knowledge, and if I could explain the alleged decom- 
sition without having recourse to the assumption of acid or basic 
ow soap, | would consider no experiment necessary, and would 
not perform any. 

X Q. 522. Then you have, in fact, performed no experiment to 
ascertain whether or nota neutral lime soap will be decomposed 
into an acid and basic soap when heated with water and neutral 
fat; is that so? 

A. I have stated in detail the results of such experiments made in 
1860 in my testimony in the former suit of Tilghman vs. Werk, in 
answer 3, page 79, complainant’s printed testimony, and also in an- 
swer to question 60, in the present suit, page 116, complainant’s 
printed testimony. 

X Q. 525. In the experiment described in answer 5, page 79, you 
heated lard and free lime, did you not, for the purpose of decom pos- 
ing the lard, and not for the purpose of ascertaining whether a lime 
soap would be decomposed ? 

A. It was not made for the purpose of decomposing lard simply, 
but of ascertaining the resulting products of heating fat, lime, and 

water ata high temperature, and the resulting products being 
796 found to be fat acids, neutral lime soap, and glycerine. | 

would not look for a decomposition of neutral lime soap nor 
was the experiment instituted with the view of ascertaining such de- 
composition of such lime soap. 

X Q. 524. What is understood by the terms neutral lime soap, 
acid lime soap, and basic lime soap, respectively, assuming the 
existence of the last two? 

A. Neutral lime soap consists of an atom of fat acid and an atom 
of lime. For example, in stearic lime soap twenty-eight pounds of 
lime are combined with 275 pounds of anhydrous stearic acid. Acid 
lime soap would consist (assuming its existence) of more than one 
atom of stearic acid to one atom of lime, and basic lime soap would 
consist of an atom of stearic acid to more than one atom of lime. 

X Q. 525. Assuming that, during the progress of 1 decomposition, 
as in Pelouze’s experiment, the neutral lime soap was decomposed 
into an acid and a basic soap, would you expect to tind the soap 
acid basic or neutral at the end of the vuperation, there being an 
excess of fat and all of the fat being decomposed ? 

A. On the assumption in the question IT would expect to find the 
products of the decomposition to be acid lime soap and basic lime 
SOUP. 

X Q. 526. On the same assumption vou would expect to find, at 
the end of the operation, a quantity of free alkali and free acid 
existing together without saturating each other ? 

A. TL would expect to find (on the assumption in question) acid 
lime soap and basic lime soap. 

X Q. O27. On the same assumption vou would expect to find, ater 
the withdrawal of the decomposing agent (heat), a quantity of alkali 
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unsaturated by an acid and a quantity of acid unsaturated by alkali 
existing together? 

A. On the assumption in the question I would expect to find acid 
lime soap, consisting of acid not saturated with lime, and a basie 
lime soap, consisting of lime not saturated with acid. 

X Q. 528. Aside trom all theory, what do you understand to be 
the cardinal fact which is the subject-matter of the paper of Pe- 
louze ? 

A. I consider the cardinal fact to be the heating of a mixture of 
fatty matter, four per cent. lime, and water, or a mixture of fatty 
matter, lime soap, and water, ora mixture of fatty matter, Marseilles 
soap, and water, in a close vessel, at a high temperature and pressure 
(about SLL° to 330° FL); and the resulting products of the decompo- 
sitions were an aqueous solution of glycerine and a fatty acid pre- 
cipitate, which, when treated by boiling dilute muriatie acid, vielded 
free fat acid. 

X Q. 520. You understand, do vou not, that in one of the experi- 
ments conducted by Pelouze he prepared a soap of lime by double 
decomposition, which, together with water and olive oil, he heated 
during nearly three hours to a temperature of 311° to 330° F., and 
produced, as he claims, a decomposition of the fat? 

A. L so understand it. 

X Q. 530. You understand further, do you not, that he claims, as 
the result of the double experiment which he describes, that * the 
soaps are as fit as the alkalies themselves to determine the undoub- 
ling of the fatty bodies into glycerine and into fatty acids ?” 

A. T understand such to be his claim, ; 

X Q. 531. Do vou think that the truth of the factasserted by him, 
as stated in X Q. 530, depends upon the correctness of his theory as 
to the decomposition of the lime soap ? 


(Question objected to by complainant's counsel on the ground 
that what is stated in XN Q. 550 is not a fact, but is the theory of 
Pelouze.) 


ay A. Since his theory of the decomposition of neutral lime 
soap into acid and basic soap is, according to my research and 
experience, entirely without foundation, his explanation,as ex pressed 
in X (2. 530 of the cardinal facts, stated in my answer to X Q. 528, 
is likewise erroneous, 
X QQ. 532. Do vou deny the fact that the soap of lime has any 
power to decompose fats when heated therewith in the manner de- 
scribed by Pelouze ? 


(Question objected to on the ground that it assumes as a fact what 
is only a matter of theory. 

Counsel for defendants protests against the counsel for complain- 
ant reading aloud to the with ss his objection to the question.) 


A. T know of no fact warranting such an assumption as to the 
decomposition of fat by neutral lime soap. 

\ ) MWR, Dari you ever conduct an expermment to decompose fats 
by neutral Rive soap in the manner described by Pelouge? 
1WA—SSS 
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A. TL have not mingled neutral lime soap, fat, and water, and sub- 
jected them toa high temperature and pressure with a view of deter- 
mining the correctness of the theory asserted by Pelouze. T have 
performed the experitvent tidirectiy, as tn the first two experiments 


detailed moanswer to question ray RIL’ 110, complainant's printed 


TOST TTA 


XN QOS Tn the expertments referred to by vou vou emploved 
ines’ Causes ’ ‘ : \ ' 

A. Tid 

\ F hohe ir CAEL VE hesitedt Warler, with half its weight of lant 
ered otre- dial por centoof caustic itme., ta OV KF. for twelve hours 
In the other part veu heated LOO parts of lard, with 150 parts water 


ama stx and a halt parts of lime, te 350° FL during six hours, did 
you not f 

AL TD did. 

XQ. 5356. Do you mean to say that either of these experiments 
Was the same as either of those described by Pelouze as to time and 
material ¢ Hiplon ed? 

A. Neither of them was precisely the same in those points, but in 
principle, and virtually, they were the same. Inallof them neutral 
lai, water, high temperature, and pressure are the same, although 
not according to the exact degree of temperature; but in’ Pclouze’s 
lime soap is used, whereas in mine free lime was employed; but 
these were in this respect the same in principle, since in all of them 
the quantity of lime is insufficient to make neutral lime soap of all 
the fat, and since free lime, under the conditions of the experiment 
enunciated, will rapidly form neutral lime soap by the decomposi- 
tion of a portion of the tat. 

XQ. 557. Then it follows, does it, that the heating of fat lime 
soap and water is the same in principle as the heating of fat free 
eaustic lime and water. Is that so? 

A. It is virtually so, under the conditions of equal proportions of 
lime, fat, water, temperature, and pressure, 

XN QL 93S. And, per confra, it is not virtually so, under the eondi- 
tions of unequal proportions of lime, fat, water, temperature, and 
pressure. Is that so? 

A. The principle would not be altered, but the proportionate 
amount of decomposition or change might vary. 

XN QQ. 559 What do you mean by the word * principle?” 

A. The principle alluded to is that where there is an insuflicient 
quantity of lime used to saturate all the acid derivable from a given 

quantity of fat, or where there is a quantity of lime soap and 
7OS neutral fat, there would be no difference in the resulting pro- 

ducts under the other condition of water at a high tempera- 
ture and pressure, except In proportion of products due to the vary- 
Ing proportions of free lime, or the lime contained in the lime seap 
used, 

X Q. 540. And in all the conditions named by you did not each 
of your experiments differ from each of those of Pelouze ? 

A. Each of mine dittered from each of Pelouze’s in not employ- 
ing precisely the same conditions of proportion of material and 
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time, being the same, or nearly the same, in temperature; and mine 
also ditfered from his in employing free lime instead of lime soap 
or Marseilles SONUP). 

XN Q.34l. Then vou never made, nor have seen made, an experi- 
ment under the precise conditions of these made by Pelouze; is 
that so” 

A. Not under the precise nuwerical conditions, 

XN Q. O42. Suppose that vou had made, or had seen made, an ex- 
periment in which fat and water alone were heated together to a 
etven temperature, say S20 te Shee PL fora given Ome, savy three 
hours, and another experiment, in which fat, water, and neutral 
lite snap? Were heated togwet lee r for the same time and to the Sutne 
temperature, all the other conditions being the same i the two ex- 
peerinine nts, and in the tirst but a trace of decomposition of the fat 
was produced, and in the last all the fat, or nearly all of it, was de- 
composed—would vou infer that the lime soap had uo influence in 
effecting the decomposition ? 

A. Assuming the facts stated in the question, | would infer that 
the lime soup aided the decomposition, (but would have no ground 
whatever to infer that its assistance was due to the decomposition of 
the lime soap into an acid and a basic soap, or to infer that the lime 
soap had any chemical influence whatever in effecting the alleged 
decomposition.) 


(So much of the foregoing answer as is included in parentheses 
objected to, because the witness was not asked his opinion as to the 
character of the influence of the lime soap, whether chemical or 
mechanical, but as to the fact.) 


X Q. 5438. XN Q. 542 repeated. . 

A. Answer to X (). ot repeated to the parentheses, 

XN Q. 544. And would you infer that the processes conducted as 
per said experiments were the same or different, practically or theo- 
retically considered, and in the results obtained by each ? 

A. T would consider them technically different. 

X Q. 545. Upon the supposition that the usual charge of fat em- 
ploved by the defendants, say 6,000 pounds, together with 480 gal- 
lons of water (the usual quantity), was placed in their digester, and 
heated by superheated steam in the usual manner to a temperature 
corresponding toa pressure of about seventy pounds—a temperature 
under 320° F.—for the usual time, say eight hours (the conditions 
being as described in the testimony of Dr. Smith, page 86, defend- 
ants’ testimony), and a decomposition of the fat, amounting to a 
little over ten per cent., resulted therefrom, what time would you 
infer would be required for the decomposition of the other nine- 
tenths of the fat, at the same temperature and pressure in said 
apparatus ? 

A. Never having seen said apparatus, | can only give an opinion 
on the facts as stated in the question. My opinion is that when a 
given amount of decomposition takes place in a given time, under 
certain conditions, it is Impossible to predict how much lounger time 
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it would require, under like conditions, to effect a total decomposi- 
tion. 
X Q. 546. Ilave you an opinion as to whether or not the 
759 decomposition of the other nine-tenths of the fat in the de- 
fendants’ digester would proceed at a slower or a more rapid 
rate than the first tenth? If so, state your opinion. 

A. My opinicn is, on general principles, that the decomposition 
would be more rapid until one-half or more were decomposed, and 
would then become less rapid, until finally the last tenth would be 
decomposed with equal or greater slowness than the first tenth. But 
I can only assert such a result as a general principle, which might 
not be applicable to the supposed case; and in such supposed case | 
could not form a positive opinion without actual trial, 

XQ. 547. Give vour reasons for the opinion vou have thus ex- 
pressed, 

A. In the decomposition of nitric acid) by several metals, silver, 
&e., the rate of progress of decomposition is as TL have stated. In 
the decomposition of water by sulphuric acid and zine or tron the 
evolution of the hydrogen indicates a similar rate, beginning slowly, 
Increasing in rapidity towards the middle, and diminishing towards 
the close of the operation. 

X Q. 548. In the patent of R. A. Tilghman, of May 15th, 1860, it 
is stated as follows: “IT have observed, in working this process, that 
though the action of the water in extracting the glycerine from the 
fats is rapid at first, when the water is fresh and the fat contains all 
its glycerine, yet, as the decomposition advances and the fat gradu- 
ally loses and the water takes up the glycerine, that the decom posi- 
tion becomes slower and slower,’ &c. * * *~ If this be true and 
the testimony of Professor Smith be true, wherein he states that 
about one-tenth of the fat was decomposed in eight hours in defend- 
ants’ digester, when water and fat alone were used, then more than 
eighty hours would have been required to décompose all the fat in 
defendants’ digester, would it not? 

A. In my opinion, no such conclusion as to the proportion of time 
ean be drawn. My opinion is based on my own experiments as well 
as on general principles. 

XN Q. 549% Without reference to “vour own experiments and to 
general principles,” and assuming the truth of the premises in the 
preceding question, will vou state whether or not, in your opinion, 
more than eighty hours or less than eighty hours would have been 
required for complete decomposition in Prof. Smith's experiment ? 

(Complainant’s counsel asks whether the question is to be under- 
stood as meaning that the witness is to exclude all his own knowl- 
edge and experience. 

Counsel for defendants replies by saving that he has the right to 
assume the truth of certain facts and to ask the opinion of the wit- 
ness based solely upon the truth of such facts, which he has done, 
and now requests the witness either to answer the question, to refuse 
to answer it, or to say that he cannot answer it.) 


A. As I consider it an absurdity in its very nature for a chemical 
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expert to give an opinion upon the possible results of alleged chem- 
ical facts without reference to his research and experience in relation 
to those facts and without reference to general principles, I find it 
impossible to give a further answer to the question than is given in 
the answer to X Q. O4S. | 

X Q. 550. Is the statement quoted from the complainant’s patent 
of 1860 true or untrue, in your opinion ? 

A. I have not tried the experiment, but, on general principles, I 

believe it to be true, except that at the first moment the action 
760 is slow, and then increases in rapidity until the quantity of 
glycerine dissolved in the water diminishes its rapidity. 

X Q. 551. Assuming that in defendants’ digester one-tenth of the 
fat is decomposed by water alone at a given temperature in eight 
hours, and assuming the truth of the passage quoted from the com- 
plainant’s patent of 1860, will vou now state how long would be re- 
quired for the decomposition of the other nine-tenths at the same 
temperature 

A. As already stated, it is impossible for me to draw a conclusion 
¥ as to precise time; but from my own experiment, detailed in answer 


af 


to X Q. 36 of my first examination, page 110, complainant's printed 
testimony, it would not require more than twenty-four hours. 


X Q. 552. In your said experiment you used lard with twice its 
weight of water, treating it for eleven heurs at 320° F.; you then 
i drew off the water, and added twice the weight of the lard of fresh 
<a water, and continued the operation at the same temperature for 


thirteen hours more, did you not? 

A. 1] did ; but, to show the impracticability of drawing conclusions 
as to exact time, [state that whereas in defendants’ testimony from 
seven to thirteen per cent., or an average of ten per cent., of deeom- 
position was obtained in eight hours, | obtained a decomposition of 
eighty per cent. at the same temperature in eleven hours with the 
same water. It would appear, further, that, under the same circum- 

stances, defendants’ experts observed no appreciable decomposition 
in three hours. Since, then, three hours produced no appreciable 
decomposition, and five additional hours decomposed on an average 
ten per cent. and three more additional hours decomposed eighty 
per cent., | find in these facts no basis whatever for numerical de- 
ductions as to the amount of decomposition by time, since the gen- 


- eral conditions of temperature and materials were the same in all 
these experiments. 
X Q. 553. As vou used lard in your experiment, and Smith and 
+ Wayne used tallow in theirs, then, in this respect, the conditions 
were not the same; Is that so” 
A. They were not identical as to tallow and lare, but certainly as 
| hear as practice could demand, since the manufacturers employ 
| either tallow or lard, according to the state of the market. 
X Q. 554. Do you not know that lard is much more easily decom- 
! posed than tallow, or do you know that it is not so? 
' A. As far as I know, it depends upon the commercial condition of 
either, whether more or less rancid or pure; but with equal purity 
> I have no positive knowledge on the subject. 
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XQ. 555. As vou used in your first eleven hours twice as much 
water as lard, and then substituted another equal charge of water, 
andas Smith and Wayne used but one charge of water of 480 gal- 
lons—3,S40 pounds to 6,000 pounds of fat—then, in these respects, 
your experiment differed in conditions from that of Smith and 
Wayne, did it not? 

A. My experiment, in which the whole of the fat was decomposed 
In twenty-four hours at most, differed from the quoted experiment 
of Smith and Wayne in the preportion of water and in my chang- 
Ing the water; but in the first eleven hours of my experiment, when ; 
four-fifths of the fat was decomposed, it differed from theirs in the 
proportion of water, the water not being changed. 

XN Q. 506. Tlow mueh lard did you use in your said experiment ? 

A. It was a number of ounces—-less than a pound. 

XN QQ. 597. Your testimony, as given heretofore in this cause, 
761) assumes that the power of the lime in defendants’ process 


t ¢- 


ceases When it has formed neutral lime soap, does it not? ' 
A. My opinion is that the chemical decomposing power of the 
lime ceases with the formation of lime soap. a af 
\ (). oos. It further assumes or asserts, does it mot, that In de- 


fendants’ process, in which four per cent. of lime is used, six-tenths | 
of the fat is decomposed by the sole power of lighly-heated water ? , 

A. My opinion is and has been that after the four per cent. of , 
lime shall have decomposed four-tenths of the fat and formed lime 
Soup the remaining s1x-tenths of the fats are solely decomposed by - 
the highly-heated water. 

XQ. 55 Phen vou mean that the lime or the lime seap in de- 
fendants’ process does not at all aid the water In the decomposition 
of said six-tenths of the fat: is that so? { 

A. I have never expressed it so, nor do | mean it so; but T mean 
that the highly-heated water, after the formation of the lime soap, 
is the sole chemical agent aflecting the decomposition, although | 
am aware that agitation will hasten sueh chemical action; and, 
moreover, since defendants’ experts and exhibits show that lime 
soap is first formed, and then dissolved in the remaining fat, and 
forms an emulsive mass with the water, thereby increasing the sur- 
face of contact of the water and fat, my opinion is that by reason 
of such increased surface the chemical decomposing action of the 
highlv-heated water is made more rapid in time. 

XQ. 560. In vour former examination, answer to question 39 in 
chief, vou say, “ The free fat acids thus produced are exclusively 
produced by the action of highly-heated water, as set forth im ecom- 
plainant’s patent.” Do vou now adhere to said answer in its exact 
terms? Will vou answer vea or nay ? 

A. Yea. (My quoted answer refers to the chemical action of | 
highly-heated water, which T still esteem as the sole agent ino pro- 
ducing the free fat acids, without reference to the adventitious aids 
of extension of surface by agitation or the cmulsive mntluence of 
lime soap. ‘This might be inferred from: experiments detailed in 
answer to question 36 of my former examination, where, in the first a 
experiment, the action of highly-heated water alone was shown to 
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resolve fat into fat acids and glycerine without either of the two ad- 
ventitious aids above mentioned.) 

(The part of above answer in parentheses objected to as irre- 
sponsive to the question, and question repeated.) 


X Q. 561. X Q. 560 repeated. 

A. (The whole answer repeated with the addition.) I therefore 
adhere to the answer referred to in its exact terms. 

X Q. 562. Do you now testify that the lime soap in defendants’ 
process aids or does not aid, in any manner, the water in the de- 
composition of said six-tenths of the fat? 

A. It is my opinion that the lime soap aids the highly-heated 
water in the manner explained in my answer to X Q. 909. 

X Q. 563. You think, then, that said six-tenths of the fat is de- 
composed by the combined action of the lime soap acting mechan- 
ically and the water acting chemically ; is that your opinion ? 

A. In speaking of a chemical action, and the mechanical means 
by which the said chemical action may be promoted, it would seem 
to me erroneous to call ita combined action. In the case supposed, 
it being my opinion that lime soap without the presence of highly- 
heated water would not affect any decomposition of a neutral fat, 
and since highly-heated water will effect such decomposition with- 

out the presence of lime soap, then, when lime soap and 
T6200 highly-heated water are both present, | would say that the 

whole chemical action is due to highlv-heated water, the lime 
SOLD) acting rhit chanically to facilitate such action. 

X Q. 564. Then, von mean that said six-tenths of fat im defend- 
ants’ digester is decomposed by the action of the highly-heated water 
acting chemically and the lime soap acting mechanically, both 
acting simultaneously. 

A. That is my meaning. 

X Q. 565. Assuming that eighty hours would be required for de- 
composition of the fat in defendants’ digester with the use of water 
alone and without lime, and that, when lime is used to the extent 
of four per cent., entire decomposition is effected in the space of 
eight or ten hours, the other conditions being the same, to what 
other influence, if any, do you attribute the decrease in time in the 
latter case than to the action of the lime and lime soap ? 

A. Assuming the data in the question—although I think the as- 
sumption of eighty hours wholly unwarranted by the facts—I would 
attribute the decrease of time to the chemical action of lime to make 
lime soap, and to the mechanical aid given by the lime soap thus 
formed to the chemical action of the highly-heated water. 

X Q. 566. Would vou consider a process in which fat was decom- 
posed into free fat acids and glycerine by the sole agency of water 
at a temperature of, savy, 520° PF. the time required bemg eighty 
hours on the one hand, and on the other a process In which fat was 
decomposed into a mixture of neutral lime soap and free fat acids 
and glycerine by the agency of water, lime, and lime soap, acting 
simultaneously, at the same temperature, the time required being 
eight to ten hours, to be one and the same process, in a practical or 
technical sense ? 
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(Complatnant’s counsel Inquires Whether by the terms “ practical 
and technteal,” used in the question, it is to be understood that the 
same eflictent agents are practically used to produce the same results 
in both cases, 

Defendants’ counsel replies that the words are used in the same 
sense as employed in XN Q. Odd, to which question the witness gave 
a direct answer, and the witness not having intimated that he does 
not understand the meaning of said words in the question last ad- 
dressed to him, it is assumed that he does understand their mean- 
ing, and that no explanation thereof is necessary. 

Complainant’s counsel objects that the terms “ practical and tech- 
nical sense,” as used in the question, are vague and indefinite, and 
involving questions of law, as to which a chemical expert cannot be 
expected to answer.) 

A. lnterposing the same objection to the time of eighty hours as 
beyond my experience, | will say that, as far as the action of lime 
and consequent formation of lime soap is concerned, the two pro- 
cesses are different. As far as the action is coneerned in producing 
free fat acids, the processes are identical, ina practical, technical, 
and theoretical sense, because highly-heated water is the sole chem- 
ical agent in both. It is a question for the manufacturer to deter- 
mine—whether fat acid could be produced by the process in the as- 
sumed length of eighty hours, by highlyv-heated water alone, at an 
equal profit, as in the other process in which lime and subsequently 
sulphuric acid is employed, and in which the decomposition of the 
fat is effected im cight or ten hours. 

XN Q. 567. And you consider the resulting products of the two 
processes—to wit, one free fat acids and glycerine; the other, a mix- 
ture of neutral lime soap and free fat acids and glycerine—to be the 

same products, practically or technically considered, do you? 
765 A. As stated in my alswer to the previous question, I con- 

sider them different as far as the lime soap portion of the 
product is concerned and the same as far as the free fat acid portion 
of the product Is concerned, 

X (). 568. Could the mixed lime soap and free fat acid produet of 
defendants’ process be employed practically in the state in which it 
is taken from the digester? Tf not, why not? 

A. It could not for the immediate manufacture of stearte-acid 
andles without the decomposition of the lime soap formed by the 
use of an acid, so that all the fat acids can be obtained together, be- 
cause stearic candles containing such a large portion of lime seap 
would not burn well. 

X (). oud, Hlaving testified that, in your opinion, six-tenths of 
said detendants’ product is free fat acids, why could not said six- 
tenths be immediately emploved in the manufacture of candles, and 
What is necessary preliminarily to its being so employed ? 

A. ‘This is a question rather for the manufacturer than for the 
chemical expert, but IL have no doubt that the reason is that the 
six-tenths of free fat acids are intimately blended with the four- 
tenths of lime soap, and before such employment in the manu- 
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facture of candles it should be boiled with dilute sulphuric acid to 
decompose the said four-tenths of lime soap and eliminate the fat 
acid therein contained. 

X Q. 570. Could the six-tenths free fatty acids be separated (so as 
to be manufactured into stearic-acid candles (from the four-tenths 
lime soap by any mechanical means? If se, what? 

A. I have effected such separation by mechanical means, but 
whether it would be profitable so to do is a question for the manu- 
facturer. 

X Q. 571. What percentage of the product did you thus separate 
mechanically, and was it stearic acid or olei¢ acid ? 

A. As stated in answer to question 53 of my first examination, I 
separated by squeezing a samole of defendants’ product into neutral 
lime soap atid free fat acids. I did not determine the proportions 
of stearic and oleic acid. The fluid nature of the product would 
show that it was principally oleie acid. 

XN Q. 572. What is the pressure of steam due to a temperature of 
440° F.? 


A. 560 pounds to the square inch. 
Re-examined by counsel for complainant: 


Q. 575. Do your own experiments and your analyses of the 
products of the defendants prove that when fat with from one-half 
per cent. to six and one-half per cent. of lime and water are heated 
together to a high temperature and pressure all the lime soap which 
is produced is in the state of neutral lime soap, and none of it in 
the state of acid lime soap or basic lime soap? 

A. They all prove that all the lime soap is neutral lime soap and 
none of it acid lime soap or basic lime soap. . 

(Q). 574. Do vour said experiments and analyses prove whether in 
the presence of neutral fat or of free fat acids neutral lime soap is 
decomposed into an acid lime soap and a basic lime soap when 
heated with water to a high temperature and pressure ? 

A. They prove that it is not so decomposed. 

Q. 575. Referring to the increosed rapidity of saponification of oil 
by potash caused by the addition of alcohol, mentioned in Storer’s 
Dictionary of Solubilities, page 414, and to the explanation thereof 

given by defendants’ expert, Dr. Rand (defendants’ testi- 
764 mony, page 232)}—viz., that the contact between the oil and 

the saponifving agent (potash) is facilitated by the alcohol (act- 
ing mechanically and not chemically)—please state whether or not 
the decomposition of fat by highly-heated water should in the same 
manner be made more rapid by the presence of any substance tend- 
ing to facilitate the contact between the fat and the water. 

A. It should be so facilitated. 

(). 576. Does tlie theory of Pelouze (Defendants’ Exhibit Comptes 
Rendues) account for the existence of any free fat acids in the products 
of the defendants—that is, does it explain how any free fat acids are 
produced from the imaginary acid lime soap? 

A. It does not account for the existence of any free fat acids, but, 
105—S83 
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with the lime. 

Q). 577. What is the meaning of the phrase “traces” or “ only 
traces” as used by chemists to describe the quantity of any substance 
found by chemical analysis? What percentage, as a maximum, 
would be indicated ? 

A. Since we can weigh exceedingly minute quantities to less than 
the one-hundredth of a grain, | would say that the expression 
“traces” or “only traces” would apply to not more than one-tenth 
ofa per cent., or from one-tenth to one-thousandth of one per cent., 
or even less. 

(). 575. Please examine the paper now produced, marked “Com- 
plainant’s Exhibit Booth, Re-examination No. 1,” and state whether 
vou have verified the correctness of the abstract of experiments 
therein contained by reference to the testimony and exhibits in this 
Cause, 

A. [have verified the correctness of said abstract by reference to 
the testimony and exhibits. 

Recross-examination by (’. |. COLLIER, sq., for defendants: 

X XQ. 579 Who was M. J. Pelovze and what rank, if any, does 
he Occupy among chemists? 

A. Ile was a chemist of fair standing in France. 

XN X @). 580. What chemical works, if any, has he written and 
published ? 

A. A general treatise on chemistry, by Pelouze and Fremy, be- 
sides many emall CssaVs on chemical subjects. 

XX QOS). [Ts not said treatise regarded as a standard chemical 
authority? 

A. As far as I know, in speaking for others, it is generally re- 
garded as a work of but moderate authority; and, in my own ex- 
perience of its use, | have rarely found it) satisfactory as a work of 
reference, except in such matters of general chemical knowledge as 
are embraced in all such treatises. 

XN XQ. OS2. State in what perticular vou have found it unsatis- 
factory, 

A. Without having the work before me [cannot point out the par- 
ticular cases, but LT speak from general recollection. 

XN XQ. 485. Does the decomposing power of water upon fat in- 
crease 1p the same ratio or progression as to time as increase of tem- 
perature? 

A. Leannot say that it does in direct proportion to the degrees of 
temberature; but, from my own experiments, the time of decompo- 
sition is diminished as temperature is increased, 

XX Q.5S4. Do vou Know, from experiment, that water under 

320° loin any length of time would decompose fat? 
765 A. IT do not recollect making any experiment below that 
cemiperature, 

X XQ. 585. lave you an opinion on the subject? If so, please 
state it, and the grounds of it. 

A. Tean only form an opinion from. facts, and facts would lead 


on the contrary, supposes a chemical combination of the fat acids 
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_ 
me to conclude that traces of decomposition might occur below 320° 
I:; but how far below, it is impossible for me to say, from lack of 
facts. 

X XQ. 586. Is it your opinion that fats wonld be decomposed by 
the action of water at a temperature, say, of 300° F., in any length 
of time ? 

A. Not having any facts to base an opinion on, I would prefer not 

= expressing an opinion which would be a mere conjecture. 

X X Q. 587. If you vourself had not experimented as to the action 

-_ of water upon fats at 520° F., would not it be mere matter of “ con- 
jecture” with you as to whether or not fats would be decomposed by 
water in any length of time at that temperature? 

(Complainant’s counsel inquires whether the question is intended 
| to mean that the witness is to exclude lis knowledge as derived from 
‘ Information and research. 

; Counsel for defendants replies that the witness is called upon to 


awhswer without reference to his OW experiments, or those of others 
known to him, at that temperature; but, in the opinion that he may 
r eXpress an answer to the question, can state, If he chooses, upon what 
“information and research ” it is founded.) 


A. Without my own experiments, and without information re- 


cerved from others, it would be a “conjecture; but, from informa- 
tion Imiparted to me previous lo my experiments on this port, de- 
a> rived from complainant, such Opinion would not be mere conjecture, 


XN XQ. 588. When vou say “derived from complainant,” do you 

| mean derived from complainant’s patent ? 

A. As far as my memory serves me, it was derived from complain- 

ant, asa matter of friendly information, before | knew of any legal 

: proceedings in relation to complainant's patent. 
é X XQ. 58 From the complainant’s patent alone, had you made 
ho experiment Upon the subj ct, known of none having been made, 
and not have been told of the fact, could you have said—and do you 
testify that vou would have known—that water at 520° F., in any 
. leneth of time, would decompose fats: or, on the contrary, would 
such opinion have been mere matter of conjecture ? 

A. Under the limitations of the question, the exact degree of tem- 
perature named would have been a matter of conjecture; but the 
820° Fo would, in my opinion, have been embraced in the term high 
temperature and pressure used in the patent, and so far would not 
have been a matter of conjecture, but of fair opinion. 

X XQ. 590. Inthe complainant’s patent it is stated, “ [ mix the 
fatty body to be operated upon with from a third to a half its bulk 
of water, and the mixture may be placed in any convenient vessel 
in which it can be heated to the melting point of lead (612° F.) 
until the operation is complete.” Such temperature exerting a press- 
ure, say, from 1,500 to 2,000 pounds to the square inch, will you 
please state whether or not, in your opinion, such condition could 
possibly be realized in either apparatus employed by the defendants, 
as described in their answers ? 

A. I do not think those conditions could be realized in either of 


> ?--. ‘ 
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defendants’ apparatus, which | understand to be an ordinary steam- 
boiler, capable of standing only ordinary high pressures. 
766 XN XQ. S91. Do you know of,or have you seen, any appara- 
tus cmployed for practical manufacturing operations in which 
such conditions as to temperature and pressure could be realized ? 
If so, describe the same. 

A. I refer to Perkins’ steam generator, Defendants’ Exhibit No. 
1¢). 

XN XQ. 592. Do vou believe that such conditions could be real- 
ized, except either in a tubular apparatus or in oa wrought-iron 
digester of several inches thickness? 

A. I know that it can inatubular apparatus. How far they could 
be realized in vessels of larger diameter my knowledge of the strength 
of iron will not enable me to form an opinion 

NX Q. 598. What do vou understand by the term * solution ” as 
employed by chemists: and is it a mechanical or chemical opera- 
tion ? 

A. It is the blending of a solid or liquid) substance through 
another liquid, so that neither of the former ean be seen ino the lat- 
ter, It is not a chemical operation, but, as a general opinion, T may 
state that it Hes between a chemical and mechanical operation, 

XN (). Of Are not some solutions accompanied by chemical 
changes In one or the other of the substances emploved ? 

A. Some are. 

X XQ. 5%. Calling vour attention to your answer ta question 
Oi, in your former eXatmdbation (price 110), please state the hiahher 
in which you treated the “ fatty product ” with alcohol. 

A. It was treated with cold aleohol, and the solution filtered off 
from the insoluble residue. 1 do not think this residue was treated 
with hot aleohol. 

XX Q. 596, Are you certain that, in neither of the three expert- 
ments referred to in said answer, you did not treat the residue re- 
maining from the cold aleoholic solution with hot aleohol ? 

A. I feel now confident, upon recalling an experiment made nine 
years ago, that it Was not treated with hot alcohol. 

X XQ. 507. Will the salts of lime existing in natural waters de- 
compose neutral fat at high temperature and pressure ? 

A. Although [ have not made the experiment, | believe that the 


carbonate of lime would do so. but not the sulphates or chlorides of 


lime. 

X XQ. 508. At what temperature, and in what time, do you 
think this carbonate of lime would decompose fat ? 

A. Without having a single direct fact to base an opinion upon, 
I suppose, from analogy in general, that it would be considerably 
above 300° F., possibly not before the melting point of lead; but a 
more exact opinion as to teniperature [ cannot vive, [iy inference, 
from analogy, | would infer that the time would be in some propor- 
tion to temperature. 1 cannot express length of time with greater 
preeision, Where both the temperature of the commencement of such 
decomposition and the then influence of a higher heat are matters 
of opinion, without a single direct fact. 
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X X Q. 599. At a temperature of from, say, 400° to 600 F., which 
do you think would first act upon a neutral fat to decompose it— 
water or this carbonate of lime? 

A. IT can only say that water would act within the temperatures 
named; but I cannot positively say that carbonate of lime would 
act. My opinion, as far as it can be formed in the premises, is that 
the water would act before the carbonate of lime. 

X X Q. 600. Ifthe water, as- you think, would act before 
767 ~~ the carbonate of lime, and eliminate fat acid, would not the 
‘arbonate of lime then combine with the thus eliminated fat 

acid ? 

A. I believe that the fat acids thus eliminated would immediately 
decompose the carbonate of lime, forming neutral lime soap. 

XX Q. 601, Assuming, then, the presence of carbonate of lime in 
the water used in the Perkins engine, do you not infer that the 
water decomposed the fat in said engine into fat acids, and that the 
carbonate of lime was then decomposed by the fat acid and formed 
a lime soap to the extent of its combining power ? 

A. Premising that it is wholly a matter of conjecture as to the 
point of temperature when carbonate of lime would begin to decom- 
pose neutral fat, my opinion is that some fat acids may have been 
formed by the water, and the lime soap have been produced as stated 
in the question. If it should be found, by experience, that carbon- 
ate-of lime would decompose the fat at a lower temperature, then, 
of course, my opinion would be incorrect. 


Re-examination by complainant’s counsel : 


X Q. 602. Would any free fat acid formed by the action of water 
on fat at 320° F. immediately decompose any carbonate of lime 
present in the water and form a lime soap? 

A. My opinion is that it would immediately so act. 

X Q. 603. Have you made any experiment to ascertain whether 
by heating to 520° F. oil with neutral lime soap and without the 
presence of water, any free fat acid is produced? If so, describe 
said experiment and its results. 

A. I heated sixty parts of olive oil with forty parts of neutral lime 
soap for eight hours at a temperature of 520° F., and upon ex- 
amining the result found that no fat acid was produced. I made 
this experiment yesterday. 

X Q. 604. Hlave you made any experiment to ascertain whether 
by heating oil, neutral lime soap, and water to 212° F. any free 
fat acid is produced? If so, deseribe your experiment and its 
results. 

A. At the same time I heated sixty parts of olive oil with forty 
parts of neutral lime soap and water for eight hours at a temper- 
ature of 212° F., and, upon examining the preduct, found no trace 
of fat acids. 
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Recross-examination : 


X XQ. 605, Tn vour first experiment of vesterday, state how the 
matorials—lime soap and olive oil—wer placed in the apparatus 
emploved as to admixture 

A. ‘They are melted together so that the lime soap was dissolved 
tn the olive ol. 

XN XQ. BOG] Ta what condition, as to admixture, were ther at 
the end of the operation, atter cooling ” 

A They formed a teugh, brownish colored mass, intimately 
blended together. 

XN XQ. 607. Plow did vou treat this mass in order to ascertain its 
chemical nature ? 

A. IT heated it with alcohol in which was inserted a slip of blue 
littuus-paper; as this paper turns red with the presence of the 
merest traces of acid, and as it remained blue during my whole 
experiment, Tinfer that no fat acids had been produced ? 

X XQ. GOS. Did the aleohol dissolve this mass ? 

A. It did not. 
70S ; ee Q). OOo). Dil vou ever heat the defendants’ finished 
product with aleohol, and then apply ltmus-paper to see 
if it would remain blue, or be unaected upon? 

A. 1 did. and found that it gave an acid reaction reddening the 
litmus-paper, 

XN AN Q. 610, What proportion of the mass in vour said experi- 
ment of Vostk rdav, if any, Was dissolved byw the aleohol ” 

A. TU did not attempt to determine whether any was dissolved, 
bat merely wished to ascertain whether anv free fat acid had been 
Prodvecd 
XX QU, Did wow ever melt the defardant’ fished pred, 
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A. DT hawe mot, becartse PE could mot test the presence of free fat 
weds wrthout the tse of a selwent for nt. 

\ XQ. Ore. Lt sixth-temths of cletemdants procdaet, as testified 
to by vou, ts free fat acid, and, as litmus-paper turns red with the 

wresence of the merest traces of acid, as also testitied to by vou, then 
it should be reddened by betng inserted into defendants’ product 
When ima melted state, should it not? 

A. It should not, because a free acid must be in solution to give 
the acid test with litmus-paper. 

X XQ. 615. Have you not already testified that said free acid in 
defendants’ product is in solution with the other portion of the pro- 
duct—the lime soap portion ? 

A. I have rather said that the lime soap was dissolved in the free 
fat acid. 

JAS. C. BOOTH. 
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SEPTEMBER L3STH. 


Present: B.C. Tilghman, Esq., counsel for complainant, and C., 
B. Collier, Esq., counsel for defendants. 


J. KuGene Mariuewson, a witness produced and examined on 
the part of the complainant, being duly sworn, says: 

Question 1. What is your name, age, residence, and occupation ? 

Answer. J. Eugene Mathewson; twenty-eight vears of age; me- 
chanical engineer; reside at Manayunk, Philadelphia. 

(). 2. Are you practically acquainted with the working of steam- 
engines? If so, state where and how long you have been in prac- 
tical charge of a steam-engine. 

A. Tam practically acquainted with the working of steam-engines. 
For two years at Neosho, Wisconsin, [ had practical charge of a 
steam-engine, and for three years [had charge of the steam-engine 
at the printing-oflice of the Philadelphia Tnquirer, Philadelphia, 

Q. 3. Of what horse-power was said engine in Philadelphia, and 
What steam-pressure Was used in it? 

A. Twenty-five horse-power. It used steam of sixty-five pounds 
pressure, 

(). 4. How much oil or tallow, on an average, did you use to lubri- 
“ate the piston of said engine in a day of ten hours” 

A. About three-quarters of a pound. 


J. EUGENE MATITEWSON, 
Agreements, 


It is agreed and admitted by the counsel for the respective parties, 
as a matter of general, practical, and scientific information, that 
steam-engines ordinarily evaporate one cubie foot of water, weigh- 
ing sixty-two pounds, per hour for each lhorse-power. 

B.C. TILGHMAN, 
Counsel foi Complainant, 
CILAS. B. COLLIER, 
Counsel for Ly fendants. 
Philadelphia, September 15th, 1S69. 


It is hereby agreed that the copy of the letter hereto annexed, 
dated London, June 25d, 1856, signed R. A. Tilghman, is a true and 
correct copy of a genuine communication of that date. 

And the same is agreed as to the copy hereto annexed of tlie letter 
of J. P. Wilson, dated London, July 15th, 1865. 

jut nothing is admitted as to the admissibility of sueh docu- 
ments as evidence other than that the copies may be used for all 
purposes for which the originals may be competent. 


CHAS. B. COLLIER, 
Counsel for Th fendants. 


Philadelphia, September 15th, 1869. 

Counsel for complainant offers in evidence copies of the letters of 
R.A. Tilghman and J. P. Wilson, referred to in above agreement. 
Objected to by counsel for defendants. 


a Sadie oo 
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ve (Copy.) 
COMPLAINANT'S Exuipit EMERY. 


14 SourHamrptTon PLAcE, Euston SQuaRE, 
Lonpon, June 25th, 1856. 
Thos. Emery & Son, Cineinnati. 

GENTLEMEN: I have received from Mr. Davenport your favor of 
80th of May last. Our experiments in the factories here and in 
Paris have shown that, on the large scale, the decomposition of fats 
by water is more conveniently effected by modifying the apparatus 
originally proposed, so that the fat and water are exposed to a com- 
paratively lower heat and pressure for a longer time, instead of a 
very high pressure for a few minutes, and a considerable quantity 
of material is treated at one charge, in an ordinary steam boiler 
lined with lead or copper and provided with an agitator, in place of 
using the continuously-working pumps and coil of pipes. At a press- 
ure of 225 pounds per inch tallow or palm oil or lard stearine is 
completely decomposed in five hours. In the course of a few months 
we shall probably have going on at Price & Co.’s works an apparatus 
on the above plan capable of treating several tons per day. Until 
my process is in actual use in England | have decided not to begin 
its introduction into the United States, and therefore cannot at pres- 
ent reply to vour request as to terms of sale. As soon as it is well 
established here I intend returning home, and will immediately 
communicate with you. 1 give below answers to such of your ques- 
tions as IT have materials for, and remain 

Very respectfully yours, 


R. A. TILGHMAN. 
Answers to (duestions. . 


1. The process is not practically at work on the large scale, but 
Price & Co., of London, and the Companie Generale de Stearinerie, 
Monier & Co., La Villette, ‘Paris, are engaged in experiments pre- 
pauratory to starting it. 

2. The process is applicable to all sorts of fats and oils, vegetable or 
animal, hard or soft. 

3. There is no other waste than the dirt and glycerine. 

4. From 100 pounds clean dry tallow we obtain 97} pounds fat 
acids and eight pounds concentrated glycerine. 

5. The color of the product depends upon that of the original 
material. Palm-oil product is of a light gray color. Tallow and 
stearine are somewhat whiter than the same material would produce 
by lime saponification. 

6. In this respect the product resembles that from lime saponifi- 
cation of the same materials. 

7. Yes; hot and cold pressing—just like saponified stuff. 

S. Hydraulic presses are used. The product is more crystalline 
and presses better than saponified stuff. 

9 The danger is no greater than in working ordinary steam 
boilers. 
106—SS3 
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10. Answered in No. 9. 
11. The apparatus is of ordinary boiler and coppersmith work, 
and the cost can be calculated by any one in those trades, 
12. There is no more wear than in the ordinary lead or copper 
lined tubs. 
viz Io. A beiler forty feet long by thirty-two inches diameter, 
at 225 pounds per inch, would decompose 4,500 pounds in 
six hours. 
l4. Tallow and good stearine give, by pressing, a perfectly white 
produet. Palm oil or dark fat would require to be distilled after 
volng through the ip?y aratus, 
lo. bor wood white material, like tallow or eood lard stearine, the 
lime-sapontfication process is the best. For cheap dark stuff, like 
palo oil, grease, lard, stearine, &e., the sulphuric distillation ts pref- 
erable. In) rane thev vel rally lire both Processes in) the siithe 
factory—saponification for white, distillation for dark material. To 
distill wlyite fits would hot be economieatl, iis the Wiiste by tar, XC. 
would more than balance the saving by acid, 


? -4 - —-_ @& «ww «+ ell 
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17. The same product as from perfectly decomposed saponitied } 
stull. 

IS. There Is he oll nsive “Til I]. 


19, nae 

COMPLAINANT'S ExXutpir WInseon. a 
Prices Patrenr Canpie Company, Limitrep, 

Deemonr Works, Barrensea, Lonpox, 8. W., July 13th, S60. 

R.A. Tilghman, Esq... 1125 Sprace street, Philadelphia. P 

Dian Sin: [thank vou ‘for your letter of 19th of June, which | 

have laid before the directors to-day, and they will be much obliged . 
if vou will, as vou kindly offer, procure for us tracings of the work- Yr 

Ing draw Ines of the wpparatus how 1 use for your process in Amer- { 

hen, and Diost approved of by vou, al any such Costas vou mention— 


of about twenty dollars. You will tell us, in sending them, how to 
pay the money, 
You are right in supposing that the apparatus we have now at 
Battersea Is just what vou saw or heard about when vou were here. a 
There is a stirrer in each vessel, but plainly insutticient for the 
proper contact of the water with the fattv body. T should think we 
might very probably use our present digesters for the outer iron 
vessels of your apparatus, putting them, of course, up on their ends, > 
They ure Very much the shape of the vessels Vou deseribe, You 
do not mention what quantity of water you put to the fat. I 
should think it might be well to put it in at two doses, drawing off 
the first where It has taken up the bulk of the glycerine, and then 
tinishing off with tresh water to take the last part of it away, using 
this water again as the first water for a fresh change of fat. But 
very likely you already do this. The whole of your letter now being 
replied to, as well as of the previous one, Was of much interest to us. 
If any further matters oceur to you as worth mentioning, in connec- 
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tion with the working of the process on your side, we shall be much 
vbliged by vour stating them when you write again. 
I am, dear sir, yours faithfully, J. P. WILSON. 
Counsel for complainant offers in evidence certified copy of the 
docket entries in the suit of Richard A. Tilghman vs. Michael Werk, 
No. 1270, circuit court of the United States, southern district of Ohio. 


Objected to by counsel for defendants for the reason that the same 
is “not binding as against the parties to this suit—for the further 
reason that no final judgment was entered in said cause No. 1270, 
and also for the reason that the whole record of the cause must be 
offered if it is competent for any purpose. 


— --.) 


iiv Docket Rutric s No. 127! , 


Circuit Court of the United States. Seventh Circuit and Southern 
District of Ohio. In Chancery. 


Rich aAkbD TiLnGHMAN ) 
vs, » 1270). 
Mictarn Werk. 4 


November Lith, LSot. rill tiled and subpoena issued to first 
Monday of December, Soo), 

January 6th, 1860. Leave to defendants to answer, and answer 
filed: continued to April term. 

January 17th. Replication filed; continued to April term, 

Mareh Soth. Deposition of Charles Grant on behalf of defgndants 
tiled. 

April 25th. Deposition for defendants filed. 

October Oth. Depositions on behalf of plaintiff filed. 

October 10th. Deposition for plaintiff tiled. 

October Sth. Leave to file, &e.: replication filed. 

October ISth. Exhibits produced before Chas. F. Heaztitt filed. 

November Ist. Deposition for defendants filed. 

October term. (1. 58.) Leave to amend answer and amendment 
filed: (L. GO) argued and taken under advisement. 

February 19th, 1861. Deposition on behalf of plaintif filed. 

ISe2. April term (LL. 289), decree referred to Chas. M. Collins to 
state account, &e.: (L. 3350) continued to October term: (L. SSS) 
continued : O. L. 455 continued : October term continued. 

[S64 February term continued. 

October l4th. October lith, and continued. 

March, 1865. Mareh 2d, affidavit to motion filed. 

May 2d, 1865.) Rule against defendants for contempt (M. 379). 

July 27th, 1866. E.S. Wayne; reeeipt in full for all demand in 
this case for M. Werk. 

January th, 1868. Case settled, costs paid, and suit dismissed 
(N. 588). 


I, John McLean, do hereby certify that the foregoing is a true and 
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correct transcript of the docket entries in the above-entitled cause, i 
taken from the docket of said court now in my office. 

In testimony whereof [have hereunto set my hand and affixed 
the seal of said court, at Cineinnati, this 3d d: av of July, 1869. 


JOHN MeL EAN, Clerk. 


’ 
Ojjicr to Show Process. ‘ 
Circuit Court U. States, Southern District of Ohio. be 
Ricnarp A. TinGumMan => 
Us, 
Micnacni Werk, Thomas Kinny, Joun Kirnpy, and M. Scawarrz. 
Circuit Court U. States. Southern District of Olio. 
Racmarp A. PInGiM an es. GEORGE SHILLETO, 
we 11d Giraryp Sr. Priva, May 24, 1860. 
Charles B. Collier, Isa. wy 


Dian Sin: Will vou please inform the above-named defendants 
that I will be glad to show the operation of ny patented process in 
both the forms of apparatus deseribed in my patent of October 5d, 
ISo4d, at my laboratory in Philadelphia t 

Please let me know as soon as possible whether they wish to avail 
themselves of this offer. 

I will then have my apparatus put together, and we will arrange 
for any day that will suit the convenience of both parties before the 
time fixed for closing the testimony. 


Yours truly, Rt. A. TILGIMAN., 


Service accepted May 24th, 1869. 
CILAS. B. COLLIER, 
Counsel for the Defendants. 


Application and Corresponde vee of R. A. Tilghman. 


The second part of my Invention consists ina process for producing 
soup by acting onthe fatty or oily body by a solution of carbonated 
alkali. 

or this purpose T mix the fatty bodies in a liquid) state with 
the quantity of carbonated alkah, in solution, which may be nee- 
essary to convert it into SOUP, and then subject the mixture to a 
high temperature and pressure in like manner as hereinbefore 
described in) practicing my mode of obtaining fatty acids and 
olyeerine. 

And for this purpose the apparatus hereinbefore described for pro- 
ducing the fatty acids and glycerine by a continuous process may be 
used for the production of soap in a stmilar manner. 

The carbonated alkali may be dissolved merely in the quantity of 
water Intended to remain in the soap produced, 

If resinous or other matters are intended to be used in the man- 
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ufacture of the soap they may be dissolved, either in the alkaline 
solution or the oil, or may be combined with the soap after it has 
left the apparatus. 

The degree of heat required is less than that which is necessary 
to produce free fat acids, and should generally be kept between the 
melting points of tin and bismuth (440° F. to 510° F.). 

At about 350° F. the neutral fats will form soaps with the alkaline 
carbonates, but a higher temperature will produce the result more 
quickly. 

The earbonic acid expelled from the alkali in this process, when 
performed in the apparatus above described, escapes as the soap is- 
sues from the exit-valve. If but little water has been used and the 
quality of the soap is sufficiently good without further purification 
it can be put into frames to harden at once, or it may be put into 
the coppers, boiled up, and separated from the glycerine, and fin- 
ished in the usual manner. 

Having now described the nature of my said invention and the 
manner of performing the same, | hereby declare that I claim as my 
Invention— 

First. The manufacturing of fat acids and. glycerine from fatty 
bodies by the action of water ata high temperature and pressure ; 
and 

Secondly. The manufacturing of soap from fatty bodies by 
775 ~~ the action of a solution of carbonated alkali at a high temper- 
ature and pressure. 


(Signed) Rt. A. TILGHMAN. 


Kxposition Universelle de 1855. Jury Report. Page 486. “Stearic 
Candles.” 


(A portion omitted in defendants’ printed extract—defendants’ 
testimony, page 261.) 


* * * The stearic manufacture was originated in France. It 
is founded upon the investigations of M. Chevreul as to the constitu- 
tion of the fatty bodies. Ina series of eight memoires, which will 
remain an imperishable monument to his sagacity, this illustrious 
chemist has made known the true nature of the neutral fatty bodies, 
the properties of the acids which we can derive from them, and the 
conditions under which these acids are formed. All the chemical 
investigations undertaken since have only served to confirm the 
scrupulous accuracy of all these observations. We can affirm without 
fear of contradiction that, with the exception of the undertaking of 
the saponification of the fatty bodies by water which remained un- 
known to him, he has indicated in a clear and precise manner all 
the scientific bases upon which depend the different methods of 
practical manufacture of the fat acids employed for making candles. 

In fact, M. Chevreul was the first to ascertain the nature of the oper- 
ation long known under the name of saponification. He demon- 
strated that, under the unfluence of parti or insoluble bases, the 
neutral fatty bodies split into fat acids and glycerine; he taught us 
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how to isolate the fat acids by pointing out with remarkable preci- 
sion all their characteristics, and especially their volatility under 


given conditions ; he also proved that concentrated sulphuric acid 
splits (decomposes) the fatty bodies, as the bases do, * * = * 


Reports of Juries. International Exhibition, 1862. London, 1865. 
Class IV, See. A. Oils, Fats, War, and Their Products. 
Jury. 


Po J. Van Kerchotl, Ph. D., Netherlands, professor of chemistry in 
the University of Groningen. 


W. A. Miller, . R.S., president of section, London ; professor of 


chemistry, King’s College, London. 

Anselme Payen, deputy chairman, France; member of the Insti- 
tute, professor of the Conservatory of Arts and Manufactures, and 
professor to the Central School of Arts and Manufactures. 

J.S. Stas, Belgiuin, professor of chemistry at the Military School 
of Brussels; member of the department of science of the Royal 
Academy of Belgium. 

Dr. Stein, professor, Dresden. 


George Wilson, I’. R.S., Joint seeretary, London; manager of 


Price’s patent candle works. 
Associate. 
I. A. de Milly, France, chemical manufacturer. 
+ * * K * * * 


Page 5.—Considerations of this nature led M. de Milly, as early as 
1855, to endeavor to modify the process of saponification by means 
of lime. Instead of effecting this decomposition at a tempera- 
776 ~— ture of 212°, and employing 14 per cent. of lime, he raised 
the temperature by working under pressure and employing 

only 4 per cent. of lime. 

At the present time M. de Milly has, indeed, reduced the propor- 
tion of lime to 24 per cent. This process has been imitated in Aus- 
tria. Undoubtedly it constitutes a real improvement upon the ordi- 
nary method of saponification by lime; but in spite of this consid- 
erable improvement, which is in fact but a combination of Mr. 
Tilghman’s mode of saponification by water at a high temperature 
(specimens or which are exhibited in the American department), 
combined with the lime process, we cannot believe that these two 
methods of saponification, under any modification at present at- 
tempted, can, inan economical point of view, successfully compete 
with the sulphurie saponification. 

* oS * * * *K *K 
Austria. 

Page 5.—Sarg. I’. A. Leising, near Vienna, exhibits stearic acid 

from aqueous saponification (pressure of 12 atmospheres), two qual- 
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ities of glycerine, of which one is nearly colorless and chemically 
pure, and glycerine soaps. 

Soap Manufacturers’ Company,Vienna.—-This association exhibits 
stearic acid obtained from water saponification (pressure of 10 to 12 
atmospheres). 


Medals.—United States. 


Page 7.—Tilghman, for fatty acids obtained by aqueous saponifi- 
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Report of Examiner. 


EXAMINER'S Room, No. 2, 
U.S. Parent Orvice, Nov. 25, 1867. 
To the Commissioner of Patents : 

I have the honor to submit the following report in the matter of 
the application of R. A. Tilghman for extension of patent granted 
to him Oct. 3d, 1854, antedated January 9th, 1854, for process of 
purifving fatty bodies. 

The invention in this case consists in separating what are known 
as fat acids from glycerine by heating fats, animal and vegetable, 
with water ata high temperature. The result is the production of 
a solution of glycerine in water and solid fat acids, which may be 
used for the manufacture of candles and other purposes. 

The glycerine may also be concentrated and purified. 

The novelty of the invention has been fully sustained by verdicts 
in two suits in the United States courts; also by the scientific juries 
in the London International Exhibition of 1862 and in that of 
Paris of 1855, 

‘The novelty of the invention is therefore not questioned? The 
utility of the invention is also fully shown by the testimony filed in 
the case. The value to the public is proved to be over one thousand 
dollars per day. 

The invention, though both novel and useful, did not vield any 
return worth mentioning until within the last two years of the period 

for which the patent was granted. 
vid The invention required a total change in the established 
process of decomposing fats for the manufacture of fat acids, 
and was, therefore, attended with considerable expenditure of money 
and time. As soon as the invention was well introduced infringers 
used it so as to make it necessary to appeal to the courts for protec- 
tion. 

This oceasioned still further expenditure, which consumed nearly 
all the profits derived from the patents up to within two years of the 
expiration of the patent. 

Since that time the patent has yielded a fair return, but not suffi- 
cient to cover the previous twelve years, during which almost noth- 
ing was saved over and above the necessary expenditure. 

There is no opposition to the extension of the patent. Nor is it 
believed that the public interest would be affected injuriously by 
granting the extension. 
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The invention I regard as one of great value to the public, and 
believe that the petitioner has fully complied with ail the conditions 
to entitle him to an extension of his patent. 

[ therefore recommend that the extension be granted as prayed 
for. 

8S. HEDRICK, 
Examiner. 


Cireuit Court U.S., Southern District of Ohio. In Equity. 


Ricenarp A. TiLnGHMan 
Vs, 


Micuarn Werk, Thomas Kirpy, Jou~x Kiney. and M. Scuwarrz. 


Defendants’ Testimony. 


(The Leisenring Printing House, 237 and 239 Dock street, Phila.) 
Cireuit Court of the United States, Southern District of Ohio. In 
Mquity. 


Ricnarnp A. TinguMan 
against 
Mictarn Werk. Thomas Kinney, Jousn Kiney. and M. Scuwarrz. 


To the complainant and his counsel : 

You will please take notice that an examination of witnesses in 
the above cause will be had on the prart of the defendants therein in 
the city of New York on Thursday, the 20th day of May, 1869, at 
the oflice of R. G. Mitehell, No. 168 Pearl street, before Charles I. 
Kitchel, Esq., a notary public in and for-said eity. 

Such examination will commence at 1 o'clock p.m. of said day, 
and will be continued from day to day until coneluded. 

Yours, e., CHAS. B. COLLIER, 
Solicitor for Defendants. 


Dated Philadelphia, May 17th, 1859. 


Service of the above notice is accepted, and objections as to time 
are waived. 
B.C. TILGUMAN, 


kor Creorge Harding, Solicitor for Complainant. 
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775 ~~ Cireuit Court of the United States, Southern District of Ohio. 


Ricuarp A. TiInGHMan 
vs, 
Micnaret Werk, Tuomas Kirpy, Joun Kirpy, and M. Scuwartz. 


Depositions of witnesses taken on bebalf of the defendants in the 
above-entitled cause, before me, Charles H. Kitchel, a notary pub- 
lic in and for the city and county of New York, commencing on 

the 20th day of May, A. D. 1869, and continued by adjournment, 
as hereinafter noted, the same having been taken at No. 168 Pearl 
street, In said said city, pursuant to notice hereto attached. 


Present: Charles B. Collier, Esq., counsel for defendants, and 
B.C. Tilghman, Esq., counsel for complainant. 


RoLtanp G. Mirewes, being first duly cautioned and solemnly 
sworn, deposes and says: 

Qluestion 1. Where do vou reside and what is your occupation ? 

Answer. | reside in the city of New York, and am a manufac- 
turer of fatty acids and glycerine. 

Q. 2. For how long have you been engaged in the manufacture of 
fatty acids and glycerine, and by what processes have you manu- 
factured such products ? 

A. TL have been a manufacturer of them for about eighteen years ; 
part of the time by the saponification or lime process and part of 
the time by water without lime, 

(). 5. Hlow extensively have you manufactured fatty acids and 
glycerine ? . 

A. We convert about 40,000 pounds of neutral fat into those pro- 
ducts weekly. 

(). 4. Have you read the letters patent granted to Richard A. 
Tilghman, the complainant herein, on the 3d day of October, A. D. 
1554, entitled “A new and useful improvement in processes for puri- 
fying fatty bodies?” 

A. IT have. 

(). 5. Ilow often ? 

A. Hundreds of times. 

Q). 6. What do you understand to be “the improvement In pro- 
cesses for purifying fatty bodies ” described and claimed in the said 
letters patent ? 

A. The process described is to subject the neutral fat to the treat- 
ment of water under pressure, and consequently in a closed vessel, 
so that no steam could form,toa temperature of about melting lead, 
stated to be 612° F. The patent states that the fat should be sub- 


jected to this treatment for ten minutes to obtain the desired object. 


As it isa patent for improvement In processes for purifying fatty 
bodies, | suppose it was intended to purify them of their glycerine, 
which at that time was a worthless product, 

Q. 7. How many forms of apparatus do you find desertbed in said 
patent for performing suid process ’ 
A. There are two forms of apparatus—one, any convenient ves- 
10, —SS3 
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sel; the other a tube or continuous channel: but as they were both 
to be heated to the same temperature, neither could be any larger 
than astall pipe te resist the pressures called for by the patent, 
(5. Th vou were called upon asa manufacturer to perform 
cos) coro put in practice the said patented process, with the letters 
pranks nt as Vou Hii Whit ditlerence, if uny, would you allow 
for steam room in the use of the “coil apparatus ” or “ continuous 
channel,” In the one case, or “anv conventent vessel,” in the other? 
And if you would allow no difference for steam room, give your 
rCUSOLLS. 

A. Tshould never think of putting in operation such a process as 
no manufacturers but, i T were called Upon to experiment, with the 
patent aus my wiide, | should use only one form of apparatus, which 
would be the “coil,” or “continuous form,” which has a valve at 
the end to adimut of the eX pansion of the water corresponding to the 
lem peratures named in the patent. After these temperatures were 


ba 
’ 
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reached Iyy loading that valve the experiment could be performed 
as in any convenient vessel. By removing that pressure it could be | 
performed continuously, as set forth in the second mode specified in —_ 
the patent. But neither method could be practically used in manu- ; 


facturing; neither could the results be obtained which were here 
called for by the patent. [ know of no convenient vessel used in 
manufacturing wherein a fatty body mixed with water could be 
subjected to the temperature of the melting point of lead. It must 
necessarily have il valve to admit of the eX pansion of the water, ane — 
such expansion would necessarily carry off fat as well as the vapor 
of water, or the water itself; and in all experiments made with the 
“coll apparatus ” it was first filled with water until it attained the heat f, 
called for by the patent. 

Q. 9. Inthe said letters patent the following language occurs: 
“The process may be performed more rapidly, and also continuously, 
by causing the mixture of fatty matter and water to pass through a 
tube or continuous channel heated to the temperature already men- 
tioned, the requisite pressure for preventing the conversion of the 
water Inte steam being applied during the process. And this, T be- 
lieve, is the best mode of carrying my Invention into effeet.” — Fol- 
lowing thre language quoted Isa deseription of the tube — coll 
apparatus.” Wall you please state what experiments, if any, you 
have made to ascertain the practicability of carrving said) process 
Into etfeet by the apparatus described by the patentee as being the 
best mode, and with what result? 

A. TL have had such an apgaratus constructed as called for by the 
patent, and endeavored taithfully to produce the results claimed for 
it therein without success. ‘The fat, at the temperature of melting 
lead, was decomposed into fat acids, glycerine, and acroleine, the 
latter being caused by the decomposition of a part of the glycerine, 
rendering the whole of it worthless, and impairing the value of the 
fat acids. At lower temperatures the fat would not be wholly de- 
composed, Which would greatly impair the value to candle manu- 
facturers, by whom it Is mostly used. 

Q. 10. In the trials, how many efforts did you make to carry Into 
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elect the said process of the complainant, and in such trials were 
all of the conditions of the patton complied with? 

A. I could not state the exact number of the trials, but there were 
a preat many, wnd TP endeavored faithfully to perform the operation 
under all the conditions called for by the patent. 

Q. 11. In the said patent, referring to the “continuous channel,” 
or “coll apparatus,” Hots stated that the requisite pressure for pre- 
venting the conversion of the water into steam should be applied 
during the process. Do vou understand that the same condition 
must be observed in the practice of the process in the other form 
of apparatus referred to in the patent, viz “any convenient ves- 

se] ?” 
750 A. Unquestionably so: for the patent states that the inven- 
tion consists of a process of subjecting “ fatty or oily bodies to 
the action of water,” and the claim is “the manufacturing of fat 
acids and glycerine from fatty bodies by the action of water ata high 
temperature and pressure.” 

(). 12. As a manufacturer in the branch of business to which the 
sald letters patent relate, will vou please state the lowest temper- 
ature at which decomposition of fats by the action of water into 
fat acids and glycerine takes place as announced in the said let- 
ters patent of the complainant, according to your understanding 
thereof? 

A. The patent states “the change of fatty matter into fat acid and 
elycerine takes place with some materials (such as palm oil) at or 
below the meltitig point of bismuth.” Palm oil is one of the softest 
and most easily decomposed of fats: consequently it Is my opinion 
that the melting peint of bismuth, 510° F., is the lowest point at 
which, in. the oplilon of the patentee, fats can be decom posed, I 
am confirmed in that opinion by his English patent, which bears 
the same date as the American, which states the degree of heat re- 
quired for the purpose of manufacturing soap “is less than that 
which Is hecessary to produce free fat acids, and should generally 
be kept between the melting points of tin and bismuth.” 


(The counsel] for defendants offers in evidence printed official Copy 
of English letters patent No. 47 granted to Richard Albert Tilgh- 
man, sealed Mareh 25th, 1851, and dated January 9th, 1554, marked 
* Exhibit A, Mitehell.”) 


(). 13. Have vou read and do you understand the processes prac- 
ticed by the defendants for the decomposition of fats as described in 
the original and supplemental answers In this cause? 

A. Lhave read those answers and I believe | understand the pro- 
CCSSCS. 

(). 14. Will vou please state whether or not, in your opinion as a 
manufacturer, the processes so described in the answers of the said 
defendants and practiced by them are substantially the same, in 
principle, mode of operation, and effect produced, as the process de- 
scribed anid claimed in the letters patent of the complainant sued 
on herein; and if said processes of the defendants are unlike the 
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process of the complainant, in vour opinion, state the difference be- 
tween the two. 

A. There is not, in my opinion, the slightest resemblanee between 
the processes of the complunant and of the defendants. The com- 
plainant’s process consists in subjecting fat to heat, water, and pressure 
ata temperature which will itself decompose fats into other products 
without water or pressure, The process of the defendants consists in 
the treatment of fats at a lower temperature than that which will 
decom pose them: into other products by the aid of lime and steam, 
neither of which are claimed tn the process of the complainant. 
The processes of the defendants produce acids in combination with 
lime and glycerine without acroleine; the process of the complain- 
ant produces free fat acids, glycerine, and aecroleine. The process of 
the defendants is much nearer that described in a patent to the com- 
plainant issued in LS60, in which it Is stated “as fat and water dis- 
solve each other to a very slight extent their action apon each other 
is much accelerated by large surface of contact. The extensive sur- 
face of contact of the oil and water can be obtained by other means 
than the shallow copper water-trays above mentioned. A mass of 
water-soaked coke or other inert body can be used, producing a very 

extensive surface to be moistened by the water.” It will be 
7S1—soseen from this patent that the complainant recognized the 

necessity of the presstrre of an alkali to aid) in holding the 
water In contact with the fat, or of some other means to produce the 
sume effect, “and give an increased surface of permanent contact” 
between the fat and water. - No such means were provided in the 
original patent of the complainant, which claimed to deconpose 
fats by heat, pressure, and water only, while the means pointed out 
in the second patent take nearly as many hours as the first did 
minutes, 

(). 15. Do you know of anv person in the United States other than 
yourself who manufactures free fat acids and glycerine from fats by 
the action of water without the aid of lime? 

A. I do not. 

Q). 16. By what process do vou manufacture free fat acids and 
glycerine and is such Process a patented one? 

A. T manufacture under a process patented to Wright & Fouche, 
In Franee, in PSo7, and subsequently in this country, 25th January, 
tSoo. The process consists In recognizing the fact stated in com- 
plainants patent of PS60 that fat and water dissolve each other toa 
very slight extent and that their action upon each other is much 
accelerated by a large surface of contact. I produce its contact by 
having two boilers, one placed above the other, and connected with 
each other; the lower boiler is tilled with water, and a portion of 
the upper boiler. Upon the waterin the upper boiler is placed a 
laver of fat. Upon the applieation of heat to the water in the lower 
boiler steam Is conveyed to a vacant space in the upper boiler, in 
coniact with the fat therein. As the pressure is increased the steam 
condenses, falls down through the fat into the lower boiler. where it 
is again heated and reascends, thus producing an automatic cireu- 
lation of moisture through the fat until is is dissolved into fatty 
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acids and glycerine. The heat we use is about 374° F., correspond- 
ing to a pressure of 180 pounds to the square inch. 

Q. 17. To what other process, if any, are the fatty acids so pro- 
duced subjected prior to being made into candles? 

A. Water is never found pure in nature. The mest universal im- 
purity being lime, fatty acids, having a great affinity for lime, com- 
bine with any lime present in the water, and to free the fatty acid 
from this impurity we treat it with a small quantity of sulphuric 
acid to purify it before making it inte candles. 

Q.18. Where were the trials made by vou with the “ coil appara- 
tus,” as deseribed in the complainant’s patent ? 

A. They were made at my works in the city of New York and in 
Cincinnati at the works of George Shillito. 

Q. 19. Have vou read the Defendants’ Exhibit No. 1 in this case? 

A. I have. 

(). 20. In said exhibit it is stated as follows: “ Fat changed in 
Perkins’ engine,” and again, “ Change of fat in Perkins’ engine by 
water, heat, and pressure.” Having, as stated, read said exhibit, will 
you please state Into what, in your opinion as a manufacturer, the 
fat in Perkins’ engine, described in said exhibit, was changed— 
whether into a lime soap, a fat acid, or a mixture of lime soap and 
fat acid, or either of these products? 

A. I have already stated that lime is almost universally found in 
water. The treatment of fat in the Perkins engine by water, heat, 
and pressure would necessarily acidify some portion of the fat, and 
that portion would combine with any lime found in the water; that 
all the acids of the fat were not so combined with lime is shown by 
the analysis made by Professor Faraday, who obtained what he said 

“resembled Chevreul’s acids of fat” by its solubility in alco- 
782. hol, which will not dissolve a lime soap. Ile also states that 

it readily dissolves in alkalies, which is also a test of a fat 
acid. From my knowledge of the action of water upon fat, at the 
heat and pressure said to have been used in Perkins’ engine—from 
00° to THUS FL when the pressure was supposed to have been 2,000 
pounds to the square Inch—I can have no doubt whatever that fatty 
acids were formed, some of which may have been in combination 
with the lime found in the water. 

(). 21. Exhibit | says: * It is not soluble in ether, or very slightly 
so.” Can you refer to any chemical authority in which insolubility 
in ether is stated to be a characteristic of a fat acid; if so, will you 
refer to such authority and quote therefrom ? 

A. In Booth & Faber’s translation of Regnault’s Chemistry, edited, 
with notes, by James C. Booth and William L. Faber, published in 
Philadelphia in 1860, on page 686, section 1593, I find the follow- 
ing statement: “Stearic, margaric, and oleic acids are weak acids, 
which are displaced from their compounds by a majority of the other 
acids, and they are insoluble in water, but soluble in alcohol, and 
very feebly in ether.” 

i). 22. Will you refer to that portion of Exhibit 1 commencing 
with the words “the milky water,” and ending with the words “dif- 
fused through it,” being the last paragraph of said exhibit, and state 
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whether, in your opinion, the substance which is spoken of as being 
“filtered through good filtering paper,” and called the “altered fat,” 
was a lime soap or a fat acid ? 

A. Neither a lime soap nor afat acid could, ino my opinion, be 
so filtered. The altered fat was left on the filtering paper after the 
other substances were separated from it, and was undoubtedly a fat 
acid, 

Q. 25. What was it, according to your understanding and reading 
of said exhibit, that was filtered through “good filtering paper?” 

A. The previous paragraph in this exhibit states: “ The softer 
portions from the surface of the water were found to contain a 
quantity of unchanged fat and oil. The milky water, on examina- 
tion, Was found to be a mixture, probably, of this substance and 
water.” The filtration, in my opinion, caused a separation between 
the water and unchanged fat and the fat acids, the lat-er of which 
remained upon the filtering paper. 

(). 24. Exhibit 1 says: “The milky water, on examination, was 
found to be a mixture, probably, of this substance and water. It 
undergoes no change In appearance when left for many weeks,” &e. 
. * * ©The finely-divided state of this substanee, its solidity, 
and its near approach to the specific gravity of water will, perhaps, 
account for the length of time during which it will remain = uni- 
formly diffused through it.” Are the properties of this substance 
thus described the properties of fat acids or of lime soap? 

A. In my opinion it was not a lime soap nor was it a fat acid, but 
It was a mixture of fat acid, neutral fat, and water. [Tam confirmed 
In this opinion from a statement Ina previous paragraph of said 
exhibit which states: “The water as it issues from the end of the 
ejection pipe into the tub placed to receive it, and from which it is 
pumped up again into the generator, appears white and translucent, 
and after having been used some time very mueh resembles thin 
milk.” 

Q). 25. Taking said exhibit in its several parts, what inference, if 
anyv,or knowledge would vou, as a practical manufacturer of fat 
acids and glveerine, derive therefrom, and what inference or know!l- 
edge would vou, at any time prior to the date of the complainant's 
patent, have derived therefrom, if you had then read said) ex- 

hibit ? 
i835 A. LT have no hesitation in stating, from the remarkable 

resemblance between the process of the complainant and that 
of Perkins, that the products are identical and that no manufacturer 
of futty acids could have doubted that they were produced in the gen- 
erator of Perkins. That generator was tilled with water and heated 
by a furnace. A mixture of fat and water, verv much resembling 
think milk, was made in the eviinder by the piston and condensed 
steam. “That mixture was driven by a force-pump inte and through 
the generator, which was kept full of the mixture. The result of 
this process Was found floating on the water, which, when collected, 
formed a soft solid. bby long eXposure to the decomposing netion 
it became hard like wax nearly. It is rather lighter than water, 
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dissolves readily in alkali, and, in this respect, resembles Chevreul’s 
acids of fat, as well as in its solubility in alcohol. 


Adjourned at the same place to 11 a. m. on the 21st May, 1869. 


Fripay, May 21st, 1869. 
Examination of R. G. Mircuecp. resumed: 


Present: Charles. B. Collier, on behalf of the defendants, and 
Richard A. Tilghman, complainant, in person, and his counsel, B. 
C. Tilghman, Esq. 


Q). What is the appearance and consistency of your, solution of 
glycerine, as it comes from your apparatus, in the dissolving or de- 
composition of fats by heat, water, and pressure ? 

A. The appearance is that of thin milk, end its density is about 
4° Beaumé, 

(). 27. What is this appearance caused by, and may not the same 
causes have produced the same result in Perkins’ engine? 

A. The appearance is caused by the suspension of particles of fatty 
acid in the solution of glycerine, and undoubtedly like causes would 
produce like effeets in Perkins’ engine or anywhere else. 

(). 28. In the evaporation of the water from the glycerine solu- 
tions resulting from your process, what products do you obtain ? 

A. I have never analyzed those products, but from their appear- 
ance and consistency, and the sources from which they are derived, 
| have no doubt they consist of glycerine, fat acids, and impurities 
of the fats and water that generate the glycerine. In the evapora- 
tion a thick, black scum rises to the surface. : 

(). 2. How does the appearance of this watery solution, resulting 
from your process, correspond with the “ milky-water” solution de- 
scribed in xhibit 1? 

A. I think it resembles it exactly. 

Q). 30. Have you read Defendants’ Exhibit No.9? Ifso, what fact 
is made known by said exhibit, as understood by you ? 

A. I have read said exhibit and learn therefrom that water will 
decompose fat into acids and glycerine at the ordinary temperature 
and pressure of the atmosphere. 

Q. 31. In said exhibit it is stated as follows: “Upon examining 
the oil upon the surface we found that it had undergone a very re- 
markable change. It was nearly covered with large clots of a mu- 
cilaginous-looking substance which in places reached quite through 
to the water beneath, so that upon moving them aside the latter was 
uncovered. Upon the top of this, in various parts, were drops of an 
“uqueous fuid of a tenacious consistence, Which had a very decided 

sweet taste and resembled the substance which is formed dur- 
784s ing the process of saponification, to which the name of glycer- 

ine has been given.” Will vou state what, in your opinion, 
from the deseription given, this substance was 

A. There can be no reason to doubt that it was glycerine. 

Q). 52. And if it was glycerine what other product was present in 
addition to glycerine ? 
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A. Glycerine is the base of fats. It does not exist in fats as such, 
but requires the agency of moisture to generate it. When formed 
the other constituents of the fat are necessarily acid, 

Q. 53. Would any manufacturer of fat acids and glycerine, in your 
opinion, infer from said exhibit the decomposition of the castor oi] 
named in said exhibit into fat acids and glycerine ? 

A. I should have no doubt of it. 

Q. 354. Is it not a law well understood by all manufacturers that 
Increase of temperature facilitates processes of decomposition ? 

A. Heat and moisture are the great decomposing agents In nature, 
and as the heat is Increased decomposition is accelerated. Ata tem- 
perature below the freezing point, I believe, it is arrested. 

Q). 33. Exhibit 9 further states: “We next examined the portion 
of oil and water which had been set by in a glass vessel for the pur- 
pose of watching any changes which it might undergo at the point 
of contact with the water. It appeared to have undergone change, 
and to be separated from it by a tough film of the same miucilagi- 
nous-looking substance which we had found in the boiler.’ What 
change, in your opinion, had this oil “undergone” and what was 
the cause of such change ? 

A. The change was undoubtedly the same as that which took 
place in the barometer, but only less in degree. The water in the 
harometer was constantly agitated by the variation in the pressure 
of the atmosphere, and it is well known that motion exercises con- 
siderable influence in chemical forces. The change was caused by 
the water, as Is clearly shown by the lower surface of the oil being 
more affected than the upper. 

Q. 56. Tf asa manufacturer of fatty acids, vou had read, prior to 
the date of the complainant’s patent, this Exhibit No. {, what infer- 
ence or knowledge would you have derived therefrom, if any, as to 
the reaction of water upon oils or fats ? 

A. As T have known for more than forty vears that fats and oils 
were aciditied by moisture, | should have had no doubt whatever of 
the character of the change mentioned in the exhibit—that it was a 
change from a neutral fat to fatty acids and glycerine, 

Q). 37. Aside from the portion of fatty acids which are mixed with 
the glycerine solution resulting from your product where is the re- 
mainder of the fatty acids found, and in what condition, at the con- 
clusion of your process ? 

A. After they are taken from the apparatus in which they are dis- 
solved they are found in a crystalline condition, and if allowed to 
cool in the apparatus they would be found to be above the surface 
of the water containing the glycerine solution. 

Q). 38. In what sense do you use the word dissolved in your last 
answer? 

A. The complainant, in his patent of 1854, claimed as his inven- 
tion the manufacturing of fat acids and glycerine from fatty bodies 
by the action of water at a high temperature and pressure. He 
stated in that patent what those high temperatures and pressures 

were, Which temperatures will of themselves change or decom- 
785 pose fats into other products. Ile subsequently, in 1860, took 
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out another patent for another process, in which he SAYS: “As 
fat and water dissolve each other toa very slight extent, their action 
upon each other is much accelerated by large surface of contact.” In 
this last patent he provides for the use of alkalies to aid in dissolving 
the fat, which in his English patent, he states, require a less heat 
than when water alone is used. I therefore use the word “ dissolve” 
as being applicable to the change of fats into fat acids and glycerine 
when a less heat is required than will of itself decompose them into 
other products. 

Q). 39. In any process wherein fats are dissolved or decomposed by 
the action of water, heat, and pressure without the use of lime or 
other alkali, in what state of admixture would the resulting pro- 
ducts be found at the conclusion of the operation ? 

A. They would be found, as I have before stated, as crystallized 
fat acids and glycerine in solution. 

Q. 40. Is that the character of the products resulting from the 
processes of the defendants, as described in their original and supple- 
mental answers in this cause ? 

A. Most certainly not; for the defendants use lime in their pro- 
cess, Which lime combines with the acid of the fats and forms a lime 
soap, and also aids in dissolving the other portions of the fat into 
acids and glycerine, in which undoubtedly more or less of the lime 
is found in suspension. 

Q). 41. If, as claimed by the complainant, a portion of the fat 
treated in defendants’ processes is decomposed into free fat acids and 
glycerine by the sole ageney of water, where would such free fat 
acids be found at the conclusion of the operation ? 

A. I do not think there would be any free fat acids formed. They 
would be free in one sense, because they would not be chemically 
combined with the lime; but [think the lime would exert such an 
influence upon them that they would be mixed with it and with the 
limesoap. If the acid was entirely free it would be found upon the 
surface of the water. 

().42. From the condition of admixture of the water, fat acids and 
lime, resulting from the defendants’ processes, what inference, if any, 
do you derive as to the influence of the lime upon the fats; in other 
words, is its influence exerted upon a part of the fat or upon the en- 
tire muss? 

A. It is my opinion that lime exerts no influence whatever upon 
neutral fats. When lime is placed in contact with water it becomes 
hvdrated, and in that state holds the water in contact with the fat 
until the water acidifies the fat, when the lime combines with it. 
The complainant, in his patent of 1860, suggests that a mass of 
water-soaked coke, or other inert body, can be used to produce it 
very extensive surface to be moistened by the water. The influence 
of the lime is exerted to hold the water in contact with the entire 
mass of fat. 

(). 43. Have you any knowledge as to whether or not steam will 
decompose fats into fat acids and glycerine ? 

A. Lhave, both from reading and observation. The vapor of 
water is chemically the same as water itself, and its action upon fats 
L0S—SS3 
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identical at the same temperature in the production of fat acids and 
elycerine. 

(). 44. In the defendants’ processes it is stated that their digesters, 
after the fat and milk of lime have been placed therein, are only 
about three-quarters fall, and that then superheated steatn is forced 

Into the bottom of the digesters during the continuance of the 
756° operation. From your knowledge as to the effect of steam, 

What influence, in your opinion, does it exert In the defend- 
ants processes 4 

A. T have already stated that the action of steam and water Upon 
futs was identical at the same temperature. The more tinely-divided 
state in which the water can be oreught into contact with the fat 
the greater, in my opinion, will be its power in dissolving Into acids 
and glveertne: aud consequently itis my opinion that the super- 
heated steam: used tn defendants: processes exerts the same tniluence 
that the same quantity of moisture would in any other form. 

Q). 45. Will vou please examine Defendants’ Exhibit No. 17, Eng- 
lish letters patent of David) Walther, A.D. TSO. No. 8672, “ for certain 
huprovements in the methods of purifying vegetable and animal 
oils, fats, and tallows, in order to render those substances more suit- 
able to soup-making or for barning In lamps, or for other useful 
purposes, ake, and state what, in vour opinion, would be the result- 
Ine products of such process, with the use in connection therewith 
of the same quantity of line as emploved by the defendants in 
their processes? Wherein, if at all, would the resulting products 
differ from the resulting products of defendants’ process ? 


(( Mojected to by plaintil’s counsel.) 


A. In my opinion, if the same quantity of lime was used in the 
Walther Process, the results would be identical with those obtained 
by the defendants in their processes, 

Q). 16. Where is the apparatus known as the coil apparatus used 
by vou in your efforts to carry into effect the complainant’s pro- 
cess ? 

A. It is at my works in this city. 

(). 17. Have vyouany objections to permitting its use for the purpose 
of repeating the experiments, with a view of determining the prac- 
ticability of complatnant’s process ? 

A. T have no objections whatever, but it will give me great pleas- 
ure to have it so used and have the complainant present to direct 
how it should be done in accordance with the specifications in his 
patent, 


(The counsel for the defendants now and hereby gives notice to 
the complatnant, now present, and his eounsel, that he will, in’ ae- 
cordance With the permission of the witness, cause an experiment 
or test to) be made with said apparatus al the manufactory of R. G, 
Mitchell. in this city, or at any other place which the complainant 
may prefer, with a view of determining the practicability of com- 
plainant’s process, such test to be made under the supervision and 
direction of the complainant or of such person he may choose to 
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designate for that purpose, and to be made at the expense of the de- 
fendants.) 


Cross-examination by Bensamin C. TitcuMman, Esq. : 


X Q. 48. Are vou the defendant in the suit of Richard G,. Tilgh- 
man, the complainant herein, against Roland G. Mitchell, in the 
circuit court of the United States for the southern district of New 
York, and was said suit brought for an alleged infringement of the 
same patent of said Tilghman as sued on herein ? 

A. Lam such defendant, and suit was brought for such alleged 
Infringement, 

XQ. 49. Is the printed paper now preduced and marked Com- 
plainant’s Exhibit Mitchell No. 1, May 21st, 1869, C. IL K., a copy 
of the opinion of the court in said suit of Tilghman against 
Mitchell, to the best of vour knowledge and belief? 


(Objected to by counsel for defendants for the reason that the 
same is not competent, pertinent, or relevant as evidence in this 
cause. ) 


ws A. It is not, in my opinion, a copy of the opmion of the 

court. Such an opinion may have been given; but if it was 
it was shown to be so unjust, or to work such hardship to me, that 
it was modified so that an injunction should not be issued if I gave 
a bond in the penal sum of twenty thousand dollars, with one surety, 
to pay any sum which may be found due from me to the complain- 
ant. There is one remarkable provision in this decree for which I 
cannot account. It is “That the said complainant do recover of 
the defendants their costs and charges and disbursements in this 
suit to be taxed.” Such a decree seems to me very much out of 
place. 

X-Q. 50. Are you largely interested in impeaching the validity of 
the patent sued on herein? 

A. As it is necessary to the validity of the patented process of the 
complainant to show how it may be adapted to practical use, and it 
has been conclusively shown that it was not so adapted and never 
has been used.all the interest that I have is to convince the court of 
the injustice of its decision. 

X Q. 51. You, therefore, consider yourself as being entirely a dis- 
interested witness in regard to the question of the validity of the 
patent sued on herein. Is that so? 

A. It is so to this extent that my opinion, as far as I can judge, is 
entirely unbiased by any interest In this case. 

X Q.52. Have vou not manufactured about eleven and a half 
millions of pounds, more or less, of fat into fat acid and glycerine 
by the Wright & Fouché apparatus and process between the years 
1860 and January th, [S65 ” 

"A. I believe I have. 

X Q. 53. Does not the complainant herein claim, under the de- 
cision of the court above referred to, to make you pay a large sum, 
sav about $200,000, as profits derived from your said manufacture ? 
A. What the complainant claims and what he is entitled to under 


S6O RICHARD A. TILGHMAN Vs, WILLIAM PROCTOR ET AL. AND 


the deeision of the court are very different: things, in my opinion 
Under that decision he is not entitled to one cent, although he may 
claim S1,000,000. | do not know what sum he claims. 

XN Q. 54. Do vou know whether he claims anything? 

A. Ido know that he claims the profits which I have derived from 
infringing his patented process, which I also know are nothing. 

XQ. 55. Do you not know that he claims to make you pay the 
value of about thirteen and a half per cent. of lime and twenty-seven 


per cent. of sulphuric acid and two per cent. of fat, calculated on the ‘ 
eleven and one-half million of pounds of fat so manutacturcd by you? 
A. Ido not: nordo I believe that he expects to recover any such ' 


amount, 
XQ. 56. Did you ever see a printed paper, purporting to be an 
argument of counsel for complainant in the suit against you, in 
which any sum whatever was claimed ? 
A. My counsel sent me an anonymous printed paper, purporting 
to be an argument of counsel for complainant, which he stated was 
so like the story of Munchausen that he supposed it was net Intended 
to be believed. 4 
XN Q. 57. Was any sum claimed in said paper; if se, what sum? 
A. T think the sum claimed in said anonymous printed paper was 
about S200,000, 
X (). os. Did You ever see the letters addressed to G.C. Goddard, 
Ksq., your counsel, as follows, or were vou made acquainted with 
their contents? « 


788 COMPLAINANTS ExXuiprr. April 13th, Ds. 


TingumMan vs. Mrrenee. 


1125 Spruce STREET, 
PHitaApenrnia, April loth, 1864. 
Sin: On the oth instant T mailed to vou the notice of which the 
following Is a copy, requesting the favor of an answer within five 
days. Por fear that you did not receive it | now send this copy of 
my former note, requesting the favor of an answer accepting or ce- 
clining my proposition within five days after vour receipt of this 
present notice, Inasmuch as have other engagements to which I 


| wish to attend. [ would also thank you to acknowledge the receipt ew 
| of my former notice if received by vou. " 
Very respectfully yours, R. A. TILGHMAN., 


G. C. Goddard, lsq., 17 William street. N. Y. 
Exuipir. April 15th, 1S. 
(Copy.) 
TinguMan vs. Mercenene. 


Sin: The only objection which complainant had to the repeating 
of his experiments on the coilapparatus was the risk of delaying 
the hearing to the next term. e 


4 
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As the court has ordered that the case shall still be heard this term, 
though at a later day, the complainant now offers to repeat the ex- 
periment tried by Professors Booth, Rogers, and Bridges in the pres- 
ence of the defendants, and requests the defendant to signify his 
acyuiescence or refusal of this proposition within five days. If ac- 
cepted the complainant will at once have his apparatus put in order 
and then appoint the earliest day which may be convenient to both 
parties for the defendant to visit the complainant’s laboratory in 


Philadelphia and see the process in action. 


Very truly yours, R. A. TILGHMAN. 


G. C. Goddard, 17 William street, N. Y. 
April oth, 1864. 


SouTHERN District or New York, | i 
City and County of New York, 


Edward Osborn, of said city, being duly sworn, says that on the 
Lith day of April, 1S64, he served a notice, of which the foregoing 
is a copy, upon George C. Goddard, Esq, solicitor and of coun- 
780s sel for defendants in the above-entitled suit, by delivering 
said notice to him and leaving the same with him. 
Sworn to before me this 22d day of April, 1864. 
EDWARD OSBORN, 
Per JAMES GAGE, 
Notary Public, City and County New York, 335 Broadway. 


New York, April 15th, 1864. 
Mr. R. A. Tilghman. 

Dear Sir: Yours of the 15th is received, as was yours of the 4th 
or Sth, to which, I think, I made answer. : 

After the use of your coil apparatus by us was declined by vou we 
made arrangements which we hope will supersede the necessity of 
making experiments on yours. Should we change our minds, and 
desire to experiment on yours, we will advise you, but at present we 
do not. 

Yours truly, GEORGE C. GODDARD. 


A. I do not recollect of ever having seen the letters, or of having 
been made acquainted with their contents, until I saw them printed 
some time in 1864 

XQ. 59. Were you aware that the offer contained in said letters 
had been made to your counsel before the hearing of the suit against 
you? 

A. I have no recollection of it, but I have no doubt that it was 
made. 

X Q. 60. Have you any doubt that said offer was communicated 
to vou by vour counsel shortly after it was made to him? 

A. I have good reasons for believing that my counsel did not 
communicate such offer to me from the fact that he was aware that 
the complainant had objected to repeating lis experiments on the 
coil apparatus in my presence, and my counsel was aware that I was 
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| preparing a coil apparatus of my own to experiment with, as he 
stated in a letter published on page 157 of the same printed evidence 
| before referred to addressed to complainant. 
| X Q. 61. Did vou authorize or approve the letter of vour counsel, 
G. C. Goddard, to complainant, dated April loth, 1s647” 

A. LT have no recollection of either authorizing or approving such 
letter, or of Knowing that it was written at that time, but it is such 
a letter as T should probably have written in reply to the complain- 


ant’s proposition, 4 
X Q. 62. Did you ever at any time, from the date of those letters 

upto the present day, communicate to the complainant a desire to see 7 

his apparatus in action ? | 
A. | cannot answer that question without giving a false impres- : 

sion, unless by stating that, immediately after testimony had been i 

viven that such apparatus had been successfully worked or operated | 


in the city of Philadelphia, so satisfied was I that that testimony was 

untrue that T requested that the experiment should be repeated, 

which request appears on page SY of complainant’s printed evidence 

in the following words: “ The defendant requests the opportunity of 
| performing an experiment or experiments on the coil apparatus 
used by the complainant in his experiments which have been testi- 
fied to, at which the defendant may be present, to which he will 
attend as early next week, aftee Monday, as may suit complainant's 
convenience, in Philadelphia.” This request was made on the 19th 
of Mareh, 186d.) On the 24th of March, 1864, the following answer 
was made to it: 


‘ 
<a 


PELL “Maren 24rin, 1S64. 

“ Present: Counsel for respective parties. 

“In reply to the request made at the adjournment on the last day 
of taking testimony by the defendant for the use of the coil appa- 
ratus to experiment with, Mr. Tilghman replies that the coil appa- 
ratus is very weighty and bulky, and was dismantled at the request 
of Professors Booth and Bridges the dav after the experiments 
therewith were tried by them, in order to enable them to examine 
its interior construction and dimensions; that to get the coil appa- 
ratus again in working order and try new experiments would re- 
quire considerable time and delay the hearing: that the defendant 
neglected to make his request until the moment of adjournment on ¥ 
the day originally fixed to close the testimony; that the complain- 
ant has, however, caused the same experiments to be repeated in a 
more portable apparatus, which he produces and marks Exhibit > 
Digester, and now formally offers to experiment with it and try any 
pertinent experiment in the presence of the defendants, on Friday, 
Mareh 25th, at any suitable place and hour which defendants will 
now indicate, It being understood, also, that such experiments tried 
before defendants are not to be permitted to delay the hearing.” 

After my coil apparatus was completed T gave notice to the com- 
plainant, and requested him to be present at its working. He vis- 
ited my works and saw the apparatus, but refrained from being 
present when it was tested. From these faets it will be seen I had 


Pi 
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no cause to desire to see the complainant’s apparatus in action, and 
did not from the date of those letters request it. 

X Q. 63. Referring to Defendants’ Exhibit No. 1, does it contain, 
in your opinion, a plain, distinct, intelligible statement of the fact 
that fatty acids can be produced from fatty substances by the action 
of water at a high temperature and pressure ? 

A. When I was negotiating for the right to use the Wright & 
Fouché patent the question arose in my mind relative to the valid- 
itv of that patent. I consulted with my partner, Mr. Florence Ver- 
din, on that subject, and he informed me that leng prior to the date 
of complainant’s patent he had found, by experiment with Wilson’s 
tank process for the rendering of fats under pressure, that the fats 
were acidified to such an extent that in moulding them into candles 
they dissolved the lead out of the pewter moulds and destroyed them 
so rapidly that he made arrangements to bave moulds made under 
his own supervision to supply those destroyed; that subsequently 
the defendant in this case, Mr. Werk, informed him that some Ger- 
man work had published a statement that water, under heat and 
pressure, “ would do wonders” in the treatinent of fats. By diree- 
tion of Mr. Werk Mr. Verdin had a close vessel made, with which 
he treated fats by heat, water, and pressure, for the purpose of dis- 
solving them into acids and glycerine; but, finding the process too 
slow to be practicable or profitable, he abandoned it. Under these 
circumstances I can have no doubt that, had the statements con- 
tained in Exhibit No. 1 been placed in the hands of Mr. Verdin, 
that he would have accomplished precisely the same results as are 
obtained by the process of complainant. Exhibit No. 1 contains the 
distinct announcement of the “change of fat in Perkins’ engine by 
water, heat, and pressure;” that this change produced a substance 
resembling “ Chevreul’s acids of fat,” but it does not contain a dis- 
tinet, intelligible statement of how this effect is preduced. By ref- 
erence, however, to Exhibit No. 19, which contains a statement of 

the manner in which Perkins’ generator is tilled and heated, 
wl) )soce think all the information is communicated which is neces- 

sary to show that fatty acids can be produced from fatty sub- 
stances by the action of water at a high temperature and pressure. 


(The hearsay portion of the answer objected to by complainant’s 
counsel.) 


X (. 64. T then understand you to say that, taking Exhibits Nos. 
l and 19 together, they do, in your opinion, contain a plain, dis- 
tinct, intelligible statement of the fact that fatty acids can be 
produced from fatty substances by the action of water at a high 
temperature and pressure; is that your opinion? 

A. Such is my opinion. 

X Q. 65. Then, in vour opinion, the fact that fatty acids can be 
produced from fatty substances by the action of water at a high 
temperature and pressure has been known to the public ever since 
the publication of Defendants’ Exhibits Nos. 1 and 19; is that your 
opinion ? 
A. It is. 
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X Q. 66. Is it your opinion that Exhibits Nos. 1 and 19 contain 
substantially all the information necessary to enable a manufacturer 
to produce fat acids from fatty substances by the action of water at 
a high temperature and pressure ? 

A. I think they communicate all the information of any value to 
a manufacturer of fat acids that is communicated by the patent of 
the complainant of 1854; and, as I have before said, there is a re- 
markable resemblance between the two processes. One forms an 
emulsion of fat and water, which is pumped into a coil full of the 
mixture, so that no steam or air can form, and subjected to a de- 
composing heat. In Exhibit No. 1 the emulsion is formed by steam 
in the cylinder of Perkins’ engine, which is condensed, and the 
water containing the emulsion is then pumped into his generator, 
which is also full,so that nosteam orairecan form. Neither method 
would be practically useful, and neither has been used, to my knowl- 
edge, by any manufacturer. 

X (). 67. T understand you then to say that, in your opinion, Ex- 
hibits Nos. | an?! 19 do not contain, substantially, all the informa- 
tion necessary to enable a manufacturer to produce fat acids from 
fatty substances by the action of water at a high temperature and 
pressure ; is that your opinion ? 

A. I do not mean so to state. “It is my opinion that the informa- 
tion communicated in Exhibits 1 and 19 is sufficient to enable a 
manufacturer to produce fat acid from fatty substances by heat, 
water, and pressure. 

X Q. 6S. Is it your opinion, from Exhibits 1 and 19, that a mix- 
ture or emulsion of fat and water was heated in the generator of 
Perkins’ engine to a temperature of * from 500° to 700° F. when the 
pressure was supposed to ‘be 2,000 pounds to the square inch?” 

A. That is my opinion; but fat is so much lighter than water that 
it would immediately rise to the top of the water and be expelled 
into the cylinder, so that it might require to pass through the gene- 
rator frequently to be wholly acidified. 

X Q. GO. Are you acquainted with the properties of fat acids so as 
to be able to distinguish them when deseribed ? 

A. That would depend very much upon the deseription. 

XQ. 70. Do you form your opinion that the changed fat. de- 
scribed in Exhibit No. 1 was fat acid from any direet statement to 
that effect, or from the description of the properties of that changed 
fat? If from direct statement quote the statement. 

A. I form my opinion from the facts, stated in Exhibit No. 
1, that the fat was changed by “water, heat, and pressure.” 
From the description that change was one from a neutral fat to an 
acid fat. The test that was applied by Faraday was similar to that 
employed by the Philadelphia eXperts in the former case of Tilgh- 
man vs. Werk. In that ease Protessor Rogers testitied as follows: 
“T read from page 48 of said printed testimony, ‘In aceordance with 
the well-established laws of chemical combination every base 1s 
capable of combining with an acid only in definite and fixed pro- 
portions, and when such base is combined with its acid the acid 
an only be liberated in the free state by presenting to the base a 
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stronger acid. The fact that alcohol, ether, chloroform, or benzole 
ean respectively remove from the product of defendant a large per- 


centage of free fat acids conclusively demonstrates that those acids 


so removed had not existed in combination with any base, but were 
altogether in an uncombined or free condition.” On page 33 of 
said printed testimony Prof. Booth testifies as follows: “By treating 
the alleged product of Werk with alcohol, which dissolves the fat 
acids and glycerine, but which does not dissolve lime soap, I found 
that the dry product of Werk contained 56.52 per cent. of lime soap. 
* * * The solvents above alluded to, viz., aleohol and benzole, 
have, therefore, merely dissolved the fat acids and glycerine and 
left undissolved the lime soap.” 


Adjourned, by consent, until May 22d, at 11 o'clock. 


May 22p, i869. 

On the 22d day of May, 1869, the examination of R. G. Mitchell 
was resumed. 

Present: Charles B. Collier, Esq., on behalf of the defendants, and 
Richard A. Tilghman, complainant, in person, and his counsel, B. 
C. Tilghman, Esq. 

XQ. 71. Do you consider that Professors Rogers’ and Booth’s 
methods of testing, as described in their depositions alluded to, were 
accurate, and do they agree with your own knowledge upon the 
subject? 

A. Ido, and they agree with my knowledge. 

XQ. 72. If a fatty substance was given you to examine, how 
would you proceed to find out whether it’ was a fat acid, or a soap, 
or a neutral fat, or a mixture of these three substances? 

A. If it would dissolve in hot alcohol and ervstallize on cooling, I 
should be satistied that it was a fat acid. If the substance requiréd 
a stronger acid to separate any combination existing with the fatty 
body, I should be satisfied it was in combination with some mineral 
substance. If the substance would dissolve in alcohol IT should be 
satisfied it was net a neutral fat. % 

X QQ). 73. It the substance did dissolve in hot aleohol, and did not 
erystallize on cooling, what would be your inference as to its nature? 

A. I would inter that it was a neutral fat. 

XQ. 74. By the term alcohol, do you mean ordinary druggists’ 
alcohol, containing about 55 per cent. of real or absolute aleohol, or 
do you mean alcohol of some other specitic strength? 

A. T mean the ordinary alcohol of commerce. 

X Q. 75. In vour answer to question 72 you say: “If the sub- 
stance would dissolve in aleohol [ shoud be satisfied it was not a 
neutral fat.” Do vou mean hot alcohol or cold alcohol in’ that an- 
swer? 

A. I mean hot aleohol. 

X Q. 76. Please examine carefully your answers to ques- 
795 tions 72, 73, and 75, and state whether you perceive any con- 
traciction therein and wish to correet 1t? 

A. In my answer to question 73, I should have stated that I would 
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infer that it was a neutral fat held in suspension by a fat in combina- 
tion with some mineral substance. If my recollection is correct, in 
treating what I suppose to be a lime soap with alcohol, I dissolve some 
neutral fat from the substance. I do not remember whether the 
alcohol was hot or cold. 

X Q. 77. If the fatty substance examined did dissolve in hot al- 
cohol, and the solution, on cooling, made a deposit, or precipitate, 
which deposit was not crystalline, what would you infer the fatty 
substance examined to be? 

A. | could make no inferrence with regard to such a substance 
Without an examination of It. 

XQ. 7S. What further examination would you make to ascertain 
its nature ? 

A. That would depend upon what [T supposed it to be, from its 
color, its consistency, and other properties, 

XQ. 79. Suppose that its color was dark, its consistency hard, 
and you suspected that it was either a neutral fat, or a fat acid, or a 
soap, and wished to ascertain which of these substances it was, What 
further examination would you make ? 

A. If I wished to ascertain for some practical purpose, I should 
probably submit it to a chemist not residing in the city of Phila- 
delphia. 

X Q. $0. Is this the best answer your knowledge on these subjects 
enables vou to give? 

A. Not knowing what the substances are, [ do not profess to have 
any knowledge. é 

XQ. SL. Is your answer to question 79 the best answer that your 
knowledge of the chemical properties of neutral fats, of fat acids, 
and of soaps, and of the methods of recognizing them enables you to 
vive? 

A. If the color of the substance was dark, and such color was 
produced by contact with iron, | should inferethat the iron was 
oxidized, and consequently the fat was acid. [ should remove that 
color by treating it with muriatic acid. If it was hard and brittle 
and had not been in contact with iron, | should infer that it was a 
lime soap, and treat it with sulphuric acid to test the correctness of 
my inference. [could not tell what other tests [ should make unless 
I knew how the substance had been treated, or what its appearance 
or consistency Was. 

X QQ. 82. Referring to your answers to questions 77 to $1, if the 
fatty substance examined was dark and hard, and you had reason 
to suspect that it was either a neutral fat, or a fat acid, ora soup, or 
a mixture of these, and you found that it did dissolve in hot alcohol, 
and the solution, on cooling, made a precipitate which was not 
crystalline, What would you infer the substance examined to be? 

A. TL should inter that it was a combination of fats, fat acids, min- 
eral and organic substances 

X Q. 83. Is fat acid soluble in ether? 

A. LT believe it is. 

X Q.S4. Did) you ever see any fat acid, or know of the existence 
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A. I cannot bring to my recollection any experiment to test the 
solubility of fat acids in ether, but I have no doubt I have made 
such, or seen them made, and therefore believe as before stated. 

X Q. 85. If all fat acids are soluble in ether, and if you 
794 ~~ found that a fatty substance was not soluble in ether, you 
would be satisfied that it was not a fat acid, would you not? 

A. I should be satisfied that it was not a free fat acid, but, as it is 
my opinion, based upon experiments with ether, which T have either 
made or seen made, I should also be satisfied that it was not a neu- 
tral fat, as that will be dissolved by ether. 

X Q. 86. Is there anv lime in the Croton water used in your 
Wright & Fouché apparatus to produce fat acids from fat at a high 
temperature and pressure ? 

A. There is. 

X Q. 87. Does this lime combine with a portion of the fat acid 
and form a lime soap in the course of your operation? 

A. I have no doubt it does. 

X Q. 8S. In what state is the rest of the fat acid which is not 
combined with the lime ? 

A. The quantity of the lime is so small that it makes no per- 
ceptible change in the appearance of the fat acid, any more than it 
does in the appearance of the Croton water. It is free fat acid im 
combination with the impurities of the water, whether they be of 
lime or any other substance. 

X @. 89. Is any of the fat acid formed in your process free, in a 
chemical sense—that is, not combined with or neutralized by lime? 

A. A large portion of it is unquestionably free. 

X Q. 90. Is not all of it free, except that portion which is chemi- 
cally combined with and neutralized by lime or some other base ? 

A. It undoubtedly is. 

X Q. 91. Suppose a quantity of lime equal to one-half per cént. 
or one per cent. of the fat was present with your water, would that 
lime also combine with a portion of the fat acid and form lime 
soap? 

A. It undoubtedly would. 

X Q. 92. And the remainder of the fat acid not combined with 
and neutralized by lime would be, in a chemical sense, free, would 
It not? 

A. It would. 

X Q. 93. If still more lime were present, say from four to six per 
cent. of the fat, what would be the result ? 

A. More lime soap would be formed and there would be less of 
the acid free. 

X Q. M4. Suppose twelve or fourteen per cent. of lime were present, 
what would be the result ? 

A. It would combine with all the fat acids and produce a lime 
soap, and there would be no fat acids in a free state. 

X Q.95. Would not the same kind of combination of lime and 
fat acid which you have described in your answers, 5Y to {, take 
place in any kind of a vessel or apparatus in which they were heated 
together with water? 


SGS ss RICHARD A. TILGMMAN VS. WILLIAM PROCTOR ET AL. AND 


A. It would. 

XQ. 6. What is the melting point of the fattv-acid product as it 
comes from your Wright & Fouche apparatus ? 

A. Ido not recollect. [tis probably about a hundred. 

XQ. 97. In your experience as a manufacturer of fat acids, did 
vou ever see fag acids that would not meit in boiling water? 

A. Not unless they were In combination with some base. 

XN QQ. oS. Did vou ever see a free fat acid that would not melt in 
boiling water? 

A. Not to my knowledge. 

XQ. When did vou first see neutral fats decom posed 

75 into fat acids and glycerine by the use of highlv-heated water 

under pressure, knowing at the time that such a mode of de- 
composition could be used without the aid of chemicals? 

A. Lhave known for more than forty vears that fats were acidi- 
fied by moisture. DT never knew that the products mentioned, fat 
acids and glycerine, could be obtained from fats by heat, water, and 
pressure until [ heard of it in connection with the patent of Wright 
& Fouche, about 1859. Several years prior to that date the com- 
plainant patented an entirely Impracticable and worthless process, 
which never has been used, because it cannot be, and the products 
obtained which he claims to produce, which [ heard of previously 
to the date of the patent of Wright & Foucheé’s process. 

XQ. 100. When did vou first employ highly-heated water under 
pressure at your factory to decompose neutral fat into fat acids and 
glycerine without the aid of chemicals ? 

A. It was some time in IS60, in December of that vear. 

X Q. 101. Down to that time what agency had you employed to 
effect that which the decomposing power of highly-heated water 
under pressure has since effected at your factory t 

A. The decomposing power of highly-heated water is not what 
has been used at my manufactory for the dissolving of fats into fatty 
acids and glycerine. At the heat and pressure [| use neutral fats 
cannot be dissolved into acids and glycerine so profitably as by the 
use of lime, which was the Process used prior to 1SG0. By the aid 
of the circulation and contact of the fat and water produced in the 
Wright & Fouché apparatus Tam enabled to manufacture more 
cheaply than by the use of lime. Without such circulation and 
contact the lime process would be the cheapest. This, 1 think, the 
complainant fully recognized in his patent of 1860, which was three 
vears after the Freneh patent of Wright & Fouche. 

X Q. 102. Prior to 1860 how many pounds of lime te one hun- 
dred pounds of fat did you use, and how many pounds of acid to 
each pound of lime? 

A. From twelve to fourteen pounds of lime, and, I think, about 
two pounds of acid to every pound of lime. 

X Q. 103. Did you use pressure in carrying on that lime process 
at vour factory ;.1f se, what was it? 

A. We did not, excepting in the generation of steam, by which 
we communicated heat to our process of decomposition, 
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X Q. 104. Did vou purchase the United States patent of Wright 
& Fouché in whole or in part ” 

A. I did in part. I bought the exclusive right for this State, for 
which I paid them $20,000; and if any revenue was derived from 
its Introduction into other States of the Union I was to receive one- 
half thereof. 

X Q. 105. What saving is effected by this process over your old 
process that induced you to pay this price? 

(Counsel for defendants objects to a continuance of this line of 
examination, for the reason that it is not cross-examination and is 
hot competent or relevant.) 


A. We estimated the saving at the time of the purchase at about 
three-fourths of a cent a pound of the neutral fat. The saving 
would, of course, depend upon the price of lime and sulphuric acid, 
which, in adater estimate, made in 1867, I think the saving was 
estimated at nearly one cent a pound. 

X Q. 106. Referring to the trials of the apparatus deseribed 
796 in your answers to question 9 and 10 in chief, can you state, 
of your own knowledge, whether the directions in complain- 

ant’s patent were actually complied with ? 

A. I ean, as far as my observation, knowledge, and belief go. It 
Was my intention to faithfully comply with the specifications of the 
patent, and, as the best evidence thereof, [ desired the complainant 
to be present at the working of the apparatus, so that any defects 
therein or variations from the patent should be pointed out and 
remedied. It is my thorough conviction and belief, as | have before 
stated, that it is an entirely useless and impracticable method. 

X Q. 107. What was the character of the discharge of the material 
from the exit-valve of the coil apparatus in your experiments; was 
it steady and continuous, agreeing with the feed of the pump, ornwas 
it irregular and explosive, sometimes discharging comnblioutle quan- 
tities rapidly and then stopping altogether? 

A. The discharges were not regular, corresponding to the action of 
the pump, but were intermittent. It is impossible, in my opinion, 
to have any regular discharge from such an apparatus. When the 
pressure on the exit-valve is sufficient to cause It to raise steam is gen- 
erated in the pipes and a vacuum would be formed, or otherwise an 
absence of material in it, until the pressure was lessened so that the 
valve could again close. By reference to page §1 of complainant’s 
testimony in my case | find that Prof. Bridges testified as follows 
with reference to the coil apparatus of complainant: “ The flow was 
continuous, without any variation, except perhaps in rapidity,” which 
shows that the exit-valve was not sufficiently loaded to resist the 
pressure without reference to that produced by the pump, but it was 
rather a distillation under pressure. In my experiments the valve 
was so loaded that the discharges were sometimes large and some- 
times small. 

X Q. 108. After each of these large discharges the heated tube 
must have been partly empty of the mixed fat and water, must it 
not? 
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A. In complainant’s patent of 1860 he states that a mixture of fat 
and water “is almost incompatible with a perfectly continuous form 
of apparatus.” If he had substituted the word “entirely” for 
“almost” it would have been correct. Such a mixture it is impos- 
sible to retain in the apparatus specified in his patent while it is being 
worked. 

X Q. 109. Question 108 repeated. 

A, Steam, in my opinion, necessarily formed in the apparatus 
after each large discharge therefrom, which it was impossible to pre- 
vent. In my opinion the fatand water separated immediately upon 
entering theapparatus. Fat being so much lighter than water would 
necessarily form on the surtace of rt. 

XN Q. 110. What was the character and consisteney of the matter 
discharged trom the exit-valve; was it clear fat and clear water or 
Was it a mixture of fat and water? 

A. At the temperature of melting lead it was a mixture of fat 
acids, glveerine, and acroleine, the latter entirely destroying the value 
of the glycerine and impairing that of the fat acids. The water was 
more or less incorporated with these products, being cooled down 
after leaving the decomposing apparatus before they issued from the 
exit-valve thereof. At lower temperatures, submitted to the action 
for the same time, the fat would not be wholly decomposed ; conse- 
quently there would be less acroleine and more of undecomposed 
glycerine; but at none of the temperatures named. in the patent 
were fat acids produced without acroleine, and the consisteney varied 

from a mushy mixture of acidsand water toa more solid one. 
77 XN Q. 111. According to your rate of working of the pump 

in these experiments, What time was Intended to be allowed 
for the passage of each portion of the mixture from the pump to the 
exit-valve? 

A. The time ealled for in the patent of complainant, which is ten 
minutes, 

X Q. 112. Was the same time allowed for the different experi- 
ments at all the different temperatures you emploved in these ex- 
periments ? 

A. It was. 

XQ. 115. Lunderstand vou, then, to say that the actual rate of work- 
ing of the pump in vour experiments was such as to allow ten min- 
utes for the passage of each portion of the mixture from the pump 
to the exit-valve. Is that correet? 

A. Such was the intention—that the fat and water should be sub- 
jected to the temperatures named in the patent for ten minutes. 

XQ. 114. What was the actual rate of the working of the pump in 
proportion to the capacity of the whole tube; how much time did it 
allow for the passage of each portion of the mixture from the pump 
to the exit-valve? 

A. I directed the pump to be worked so as to cause the mixture to 
be ten minutes exposed to the heat named in the patent. It was 
worked by the wateh, and [ have no doubt whatever that every 
direction in the patent was strictly complied with. I took no part 
in the construction of the apparatus, or in its working, excepting so 
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far as was necessary to become thoroughly convinced that my in- 
structions were complied with. 

XQ. 115. Had your partner, Mr. Verdin, the direct superintend- 
ence of the working of your coil apparatus in the experiments both 
in New York and in Cincinnati? 

A. Not necessarily so. The apparatus was constructed under the 
direction of a verv skillful mechanic in the employ of Van Horn & 
Co., machinists, of this city. Said mechanic was formerly employed 
by me as an engineer. The apparatus was worked under his super- 
vision and that of various other persons, Mr. Verdin being present 
both here and in Cincinnati. 

X Q: 116. In his testimony in the suit of Tilghman against Mitch- 
ell Mr. F. Verdin testified as follows—page 10S defendants’ printed 
testimony—before master: “6 Int. State what was the result of the 
experiments with the coil apparatus in Cincinnati, and specifying 
the kinds of fat which vou used, how prepared, and how introduced 
into the apparatus, the time of passage through the coil-pipes, the 
temperature to which it was subjected, and the nature of the preducts 
discharged from the apparatus.” “A. It was bad. We used the 
best quality of tallow, and we melted and mixed it with one-third 
water, and mixed it well with an hydraulic force-pump through the coil 
heated up to melting point of lead. It took us just ten minutes to 
pass the fat and water from the inlet to.the outlet, and so we kept on 
with the operation until a gallon passed through. When we had it 
up to the melting point of tin and bismuth the fat came out unde- 
composed, and when we got it above bismuth the fat was partly de- 
composed, and some of the glycerine, which was one of the products, 
was partly decomposed. When we got to the higher heat, the melt- 
ing point of lead, the whole of the glycerine was decomposed into 
acroleine.” And on page 122: “ Cross-int. 66. In your sixth answer 
vou state that in working the coil apparatus in Cincinnati it took 
you just ten minutes to pass the fat and water from the inlet to the 

outlet. Did you regulate the time accurately by a watch ?” 
79S “A. LT watehed the time.” * Cross-int. 67. Did you do this 

in the experiments in New York?” “A. I did.” Does that 
testimony of Mr. Verdin correctly describe all the particulars stated ; 
the details of said experiments ; if ineorrectly, In what? 

A. On page 123, on cross-examination, said Verdin testified : “On 
the starting point I filled the coil with hot water by the force-pump; 
then I kindled a fire under the apparatus, and heated my apparatus 
to the melting point between tin and bismuth. After I had it at 
that heat I commenced forcing the fat inte the tube, and allowed 
the time it took to pass through the tube until it reached the heated 
apparatus. Afterwards I counted the time until the first discharge 
of the water came through the valve, and that proved that the 
fat is ten minutes passing through the coil.” From this I infer 
that the fat and water were subjected to the heat mentioned in the 
patent for ten minutes, when he states that at the melting point of 
tin and bismuth the fat came out undecomposed. I do not think 
he meant to state that the whole fat was in a neutral state. Mr. 
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Verdin T have known for more than twenty years, and he is one of 
the most truthful, reliable men I ever knew. 


Adjourned till the 25th of May, at 1 o’clock, same place. 


May 257i, 1869. 
Cross-examination of RoLaAnp G. Mircuenn continued: 


Present: Complainant and his counsel, Benjamin C. Tilghman, 
Esq., and Charles B. Collier, Esq., for defendants. 


X Q. 117. What do you suppose or infer to have been the nature 
of the change of fat described in Exhibit No. 1? 

A. It was changed into acids mixed with unchanged fat and oil. 

X Q. 118. Did you ever sce a mixture of fat acids with unchanged 
fat and oil that would not melt in boiling water ? 

A. Not to my knowledge; neither do | understand from Exhibit 
No. 1 that the unchanged fat and oil mentioned in said exhibit 
would not melt in boiling water, but it was a mixed mass, “ black 
and dirty,” that would not so melt. 

X Q. 119. What do you infer or suppose that “ mixed mass” to 
have consisted of? 

A. It consisted of fatty acids, the impurities found in the water, 
the Impurities Which those acids. had dissolved out of the metals 
with whieh they came in contact—glycerine and acroleine. 

X Q. 120. Do you suppose or infer that “mixed mass” to have 
contained any lime soap? 

A. As lime was found in the product I should suppose it would 
have combined with the acidified fat and have formed a lime soap. 

XQ. 121. The quantity of that lime soap would be dependent 
upon the quantity of lime existing in the water used in the genera- 
tor, would it not? 

A. It would; but the acidified fat would combine with that lime, 
so that unless fresh water was constantly introduced into the gen- 
erator there would be no lime therein for the fat acid to combine 
with. After the lime first found in the water had combined with 
the acid fat the remaining portion of the acid would be necessarily 
free from combination with it. 

X Q. 122. The whole of the lime existing in the water in the gen- 
erator would) combine with an equivalent quantity of the fat weid 
and form lime soap, would it not? 

A. That is my opinion. 
7) XN Q. 125. Tf, then, a quantity ef lime sutticient to combine 
with all the fat acid had existed in the water in the generator 
the product would necessarily have been lime soup without any mix- 
ture of free tat acid, would it not? 

A. It certainly would. But Exhibit No. 1 shows, in my opinion, 
that the quantity of lime was not suflicient to combine with all the 
fat acid and form a lime soap. 

X Q. 124. It would depend, then, upon the quantity of lime ex- 
isting in the water in the generator, as compared with the quantity 
of fat used to “ lubricate” the piston, to determine whether the prod- 
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uct was only lime soap on the one hand or a mixture of lime soap 
and of free fat acid on the other, would it not? 

A. There is nothing in the exhibit to indicate that fresh water was 
supplied to the generator, while the piston was undoubtedly lubri- 
‘ated frequently. The acidified fat might, therefore, combine with 
all the lime in the water in the generator and the fresh fat used in 
lubricating be left in the generator as free fat acids. 

X (. 125. Question repeated, 

A. An acid of fat combines with its equivalent of lime and forms 
alime soap. If the quantity of acid-and lime were just equivalent 
to form a soap in the generator of Perkins it would undoubtedly 
have been formed. 

X Q. 126. And if the quantity of lime in the water had been largely 
In excess of the quantity equivalent to the fat acid, lime soap, with- 
out any mixture of free fat acid, would have been produced, would 
it not? 

A. If the quantity of lime in the water was more than sufficient 
to combine with the acidified fat, lime soap, without any mixture of 
free fat acids, would have been produced. 

X Q. 127. Exhibit 1 says: “A portion of this substance was di- 
gested in hot alcohol and a clear solution set aside; floeculi separated 
In abundance from it on cooling, which, when dried, colleeted, and 
fused, gave a gravish substance, contracting and cracking as it cooled, 
with the lustre and appearance of wax, but rather more brittle.” 
What do you suppose or infer to have been the chemical nature of 
this “ grayish substance?” 

A. Chevreul’s acids of fat. 

X Q. 128. What do you understand to have been the chemical 
properties of this “ grayish substance ?” 

A. It had all the properties that Chevreul’s acids of fat would prob- 
ably have had, produced by heat, water, and pressure in contact with 
iron and other metallic surfaces. 

X Q. 1290. Do vou know anything of the properties of this “ gray- 
ish substance” beyond what is mentioned in Exhibit 1? 

A. I know in evaporating our solution of glycerine we obtain fat 
acids mixed with a great variety of impurities, producing a scum 
thick and repulsive in appearance. [T have no doubt such a sub- 
stance, digested In alcohol, would produce it “grayish substance ” 
such as that mentioned in the exhibit: but | have never tried it, 

X Q. 130. Aud vou suppose and infer that * Perkins’ scum” was 
the same as your scum, do you? : 

A. L have no doubt it had similar properties. 

X Q. 131. What are the properties of the “ grayish substance” as 
deseribed in Exhibit 1” 

A. The properties of impure fatty acids, as far as Lean Judge. The 
exhibit states “ the cold alcoholic solution on evaporation left a sub- 

stance similar in many respects, but much softer, even fluid.” 
SOO X Q. 152. Question repeated. 

A. As the substance is stated as capable of being dissolved 
by alcohol, separating into flocculi, with the lustre and appearance 
of wax, the properties described are those of impure fatty acids. 

110—S883 


Sai RICHARD A. TILGIIMAN VS. WILLIAM PROCTOR ET AL. AND 


XQ. 133. Are these all the properties of the “ grayish sub- 
stances” which are described in Exhibit 1? If there are others, 
name them. 

A. There are other properties deseribed in Exhibit No. l, iis fol- 
lows: Said exhibit savs the “gravish substance” contracted and 
cracked as it cooled; that it did not melt in boiling water, but 
melted at a higher heat, and ultimately burned like fat; that it was 
rather lighter that water; that it dissolved readily in alkalies, and 
in this respect resenibled Chevreul’s acid of fat; that the alkaline 
solution was turbid; the “grayish substance” was not soluble in 
ether, or very slightly so; wien burnt it leftan ash consisting prin- 
cipally of carbonate of lime. 

X Q. 134. Of the chemical properties of the “ grayish substance ” 
which you have just enumerated, state particularly and in succes- 
sion Which properties agree and which differ from the properties of 
Chevreul’s acids of fat, according to the best of your chemical knowl- 


edge. 


(Counsel for the defendants states that the witness was not called 
by the defendants as a chemical expert, nor examined as such, but 
as a practical manufacturer; but counsel for defendants does not 
object to the complainant’s counsel making the witness his own 
chemical expert, if so desired by him.) 


A. L have no doubt that a mixture of Russia tallow and olive oil, 
subjected to Water, heat, ane pressure 1 such vessels iis formed the 
engine and generator of Perkins, would produce the substances de- 
seribed in Exhibit Noo 1. Those substances would consist of fatty 
acids, neutral fat, glvcerine, and acroleine; they would be black and 
dirty trom the Impurities In the water and from oxidizing the iron 
and copper, Which fatty acids will do. These chemical properties 
would agree so far with Chevreul’s acids of fat, which also dissolves 
In alkali, and are soluble in alcohol, and when burnt leave an ash 
of carbonate of lime. [never saw any combination of fatty and 
other substances that did not melt in boiling water but melted at a 
higher heat, and ultimately burned like fat; consequently in this 
respect the properties In Exhibit No. 1 differ from any with which 
[ am aequainted. Fatty acids, I believe, are soluble in ether, and 
so are neutral fats. If the product of Perkins’ engine was not sol- 
uble in ether, it could not, in wy opinion, be a neutral fat. 

XN Q. 155. You say, “ Fatty acids, I believe, are soluble in ether.” 
“Tf the product of Perkins’ engine was not soluble in ether,” could 
it be a fatty acid? 

A. It could not, in my opinion, be a pure fatty acid, and the 
product Is not claimed to be such. It is stated, “it is not soluble in 
either, or very slightly so.” 

XN Q. 186. What impurity would eause fatty acids “to be noi 
soluble in ether, or very slightly se?” 

A. The impurities found in the water used in Perkins’ engine 
and the metals of which it is composed, I suppose. | have no 
knowledge on the subject. 
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X Q. 137. Should you not suppose that the same impurities would 
also make it insolubie in alcohol ? 

A. That would naturally be my supposition without having read 
or experimented on the subject. 

X Q. 158. Did you ever consult Professor Wolcott Gibbs, professor 

of chemistry and physics in New York Free lacieeds on 
SO1 =the subject of the chemical novelty of the complainant’s 
invention claimed in the patent sued on herein ? 

(Objected — by counsel of the defendants as being immaterial and 
irrelevant.) 

A. I did so consult him, and was much surprised to be told by 
him that he had already been spoken to on the subject by the com- 
plainant or his counsel, and I think he stated at the Union League 
Club in this city. The complainant afterwards examined him as 
an expert in his behalf. 

X Q. 159. Did you receive from Prof. Gibbs a written opinion 
upon the chemical question submitted to him ? 


(Same objection by defendants’ counsel.) 


A. I did receive such an opinion, in which Prof. Gibbs states: 
“So far as the mere act of decomposition is concerned, I consider 
saponification by steam to be identical to saponification by water ;” 
and, as Scharling saponitied fats by steam long previously to the 
complainant's patent, | deemed the opinion of Prof. Gibbs as sound 
on that point, and unsound in ascribing the decomposition of 
Scharling to be produced by distillation, as a distilling heat was not. 
used. A liquid during evaporation is said to communicate the 
power of assuming that state in a greater or less degree te all sub- 
stances dissolved in it, although those substances do not themselves 
possess that property. Boracie acid is said to be a perfectly fixed 
substance at a white heat, and therefore not volatile, but in contact 
with water it is evaporated ata very gentle heat, showing, what I 
have before stated, that motion exercised a considerable influence 
in chemical forces. 

X Q. 140. Is the opinien of Prof. Gibbs, to which you have re- 
ferred and from which vou quoted in your last answer, printed as 
an exhibit of the defendants on pages 246, 247, 248, as Exhibit 40, 
in defendants’ printed record, in the snit of Tilghman vs. Mitchell? 

(Same objection.) 

A. It is. 

(Complainant's counsel offers in evidence agreed copy of said 
opinion and hereto annexed, marked Complainant's Exhibit Mit- 
chell No. 2, May 25th, 1869, viz: | 


Opinion of Wolcott Gibbs. 


The chemical points involved in the process of saponification are 
as follows: 
1. Natural oils and fats are for the most part to be regarded as 
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compounds of oxide of Iypil or glyceril, C®, Tl’, 0%, with three 
equivalents of a fatty acid. The fats most used in the arts are tri- 
stearates, tri-palmitates, and tri-oleates, and may be comprised under 
the general formula, C°, T°’, OF + 5, equiv. acid. Saponification, in 
the more general sense of the term, consists— 

First. In substituting three equivalents of water for the three of 
acid, so as to form glycerine, C°, He, or + 3 110. 

Second. In causing at the same time the three equivalents of fatty 
acids to unite with three equivalents of a base other than oxide of 
glyceril or lypil. This base may be water, lime, soda, potash, or 
almost any other oxide. 

2. Hence it is clear that to decompose or saponify a natural fat or 
oil, in general six equivalents of base will be needed. All of these 
may be water. Then we shall have simply glycerine, C®, H®, O° 

3 HO, and three equivalents of a compound of fatty acid and 
SO2 so water, such, for instance, as three (C%, [1, O% + HO) formed. 

This is what takes place in Tilghman’s processs, so ealled, 
when no lime or alkali is used ; or only three equivalents of water 
may be necessary. Then the other three equivalents of the six nee- 
essary must be some other base, such as lime, soda, or potash. In 
this case also we have glycerine formed, C®, [H, 0843 HO, and with 
this three equivalents of a soap, that is, of a compound of a fatty 
acid with a fixed base, such, for Instance, as stearate of potash, C*, 
Ii, OF +110. : 

5. We cannot in this process employ six equivalents of a fixed 
base, because the temperature required to decompose the oll or fat 
will be so high as to decompose the oxide of lypil, C®, H®, O%, or the 
fatty acid, or both. 

Hence it is clear that practically, at least, three equivalents of 
water must be present in order to effect saponification. Tilghman’s 
process required six. Chemically, the difference between Tilghman’s 
process, SO called, and the old process consists In the amount or 
quantity of water required, which in Tilghman’s process, so called, 
is twice as great as In the old or common process, and in the absence 
of fixed base, which in the old or common process Is necessary, in 
consequence of the low temperature, comparatively speaking, at 
which saponification is effected. 

4. In the saponification by sulphuric acid Introdueed by remy, 
the sulphuric acid first unites with the stearine and oleine of the 
neutral fat, cold water then separates glycerine, sulphurie acid, and 
compounds of the fatty acids with sulphuric acids, which are decom- 
posed by water into free sulphuric acid and free fatty acid. 

5. Berthelot (1) has shown that steam at two hundred and twenty 
degrees centigrade very slowly decomposes neutral fats into glycer- 
ine and fatty acids. Wilson (2) found that this decomposition takes 
place very rapidly at two hundred and ninety-three degrees C. 
S-harling (+>) also observed the decom position of tats by steam ata 
high temperatue. Pelouze (4) found that steam decomposes fats at 
one hundred and sixty degrees to one hundred and sixty-five de- 
grees C., In the presence of small quantities of lime.  Bouis (5) 
found that in this case only one-tifth or one-sixth of the lime neces- 
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sary in saponification by the ordinary process is required. De Milly 
uses the decomposition by steam, with one third the usual quantity 
of lime under a_ pressure of five to six atmospheres, and at a tem- 
perature of one hundred and sixty-five degrees C. at most. In these 
cases the neutral fat yield only a neutral lime salt, free fat acid, and 
glycerine. The influence of a small quantity of lime in facilitating 
the decomposition is very remarkable. Pelouze (7) finds that already- 
formed lime soap acts in the same manner. Pelouze (8) further 
showed that the presence of water is not indispensable for saponifi- 
cation by lime. Caustic lime (lime free from water) decomposes 
fats completely at two hundred and fifty degrees C., but in this case 
there is probably decomposition either of glycerine or of fatty acid. 

6. I do not find that any one before Tilghman used water heated 
to a high temperature in a close vessel or boiler to decompose fats. 
I find that steam heated to a high temperature, with and without 
lime, has been used for this purpose, but that distillation in a cur- 
rent of steam at a high temperature is employed. 

So far as the mere act of decomposition is concerned, I consider 
saponification by steam to be identical with saponification by water ; 
but, on the other hand, IT hold that decomposing fats by water in a 

close boiler at a high temperature is not, as a process, the 
803 same as distilling the fat in a current of high steam, even 
though the chemical actions are the same in both cases. 

This, perhaps, is a point of law rather than of science. 

WOLCOTT GIBBS. 
Professor of Chemistry and Physics in New York Free Academy. 


(Counsel for defendants inquires of complainant’s counsel for what 
purpose and for what object said exhibit is offered in evidence. 
Counsel for complainant replies, for all purposes for which it is com- 
petent. Counsel for defendants waives all objections to said exhibit, 
but will claim the benetit thereof for all purposes for which the same 
Is competent.) 


X Q. 141. Were you present at the examination of Prof. Gibbs as 
a chemical expert for complainant in said suit of Tilghman vs. 
Mitchell, at Cambridge, in February, 1864? 

A. I was. 

X Q. 142. Was Prof. Gibbs, in that examination, asked by your 
counsel, Mr. Goddard, in your presence, whether he had not been, 
before that time, spoken to and professionally consulted in this matter 
by Mr. Tilghman, or in his behalf, and whether he did not so in- 
form Mr. Mitchell? 


(Objected to by defendants’ counsel as not being cross-examina- 
tion or competent for any purpose whatever.) 


A. Having communicated to my counsel, Mr. Goddard, the day 
after I consulted Prof. Gibbs, the statement he made to me, that he 
had been spoken to by Mr. Tilghman, or his counsel, the question 
was asked by my direction. 

X Q. 143. Did not Prof. Gibbs reply to that question, “No, sir; I 
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had never been consulted by Mr. Tilghman, or by any person on 
his behalf; I never saw Mr. Tilghman ‘till very recently ?” 

A. He did so reply, and that shows the fallibility of all human 
testimony. 


Adjourned until the 26th, 11 o’clock a. m. 
May 26rn, 1869. 


Present: Complainant and his counsel; Benjamin C. Tilghman 
Ksq., and Charles B. Collier, Esq., counsel for the defendants. 


Cross-examination of Roranp G. Mrrenens, Esq., continued : 


X Q. 144. Referring to your auswers to questions 17 and 20 in 
chief, do you understand the lime which you mention as always 
existing in the “water found in nature” to be in the state of car- 
bonate of lime? 

I have no opinion or belief on the subject. I know that rain 
or other soft water dissolves an ordinary soap. I know that a hard 
water, or water impregnated with lime in some form, combines with 
that dissolved soap and forms a lime soap. This, I suppose, is also 
the knowledge of every one who has washed in hard water. 

X Q. 145. Does not a solution of free fat acid in alcohol give a 
red color to blue litmus ? : 

A. L have no doubt it does. 

X Q. 146. Is not blue litmus a test generally applied by chemists 
to ascertain the presence of any free fat acids in an alcoholic solu- 
tion of a fatty substance ? 

A. I do not know. 

X Q. 147. Was not that test applied by chemists Doremus 
804. and Van de Wevde, employed by you as experts in the suit 
of Tilghman vs. Mitehell? 


(Objected to by defendants’ counsel as not competent.) 


A. Not to my knowledge. 

X Q. 148. Exhibit 1 states that the black, dirty scum was dissolved 
in hot aleohol and a clear solution set aside. Would this treatment 
have the effect of separating from the impurities the free fat acids 
existing in said scum, if any? 

A. Most unquestionably it would. 

X Q. 149. Would this aleoholic solution contain in a purified state 
whatever free fat acid existed in the “ black, dirty seum?” 

A. It would not, and it is so stated in the exhibit that it is a 

“erayish substance.” If pure it would have been white. 

"xX Q. 150. Apart from shades of color, would that solution have 
contained the free fat acids in a substantially pure condition, as com- 
pared with the original * black, dirty scum?” 

A. It is very difficult to form an opinion of what the action of 
alcohol would be on a substance I never saw; but as that substance 
said to have been produced by heat, water, and pressure In a neu- 

ral fat, changing it from its original consistency to that of a hard, 
wax-like substance, I van have no doubt that the alcoholic solution 
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was free fat acid, although I have somewhere seen it stated that —a 
neutral oil contaminated with a portion of free fat acid the whole 
may be dissolved in alcohol. 

X Q. 151. Was the defendant in the present suit, M. Werk, and 
was Mr. George Shillito examined as witnesses on your behalf in the 
suit of Tilghman against Mitchell? 

A. I do not think they were. My impression is that it was in the 
proceeding in opposition to the extension of the patent. Being 
shown copies of the proceedings before the master I find they were. 


Redirect examination by counsel for defendants: 


Q. 152. Incomplainant’s exhibit marked Mitchell No. 2, being opin- 
ion of Prof. Woicott Gibuts, he says: “ Scharling (3) also observed the 
decomposition of fats by steam at a high temperature.” He says 
further: “So far as the mere act of decomposition is concerned I 
consider saponification by steam to be identical with saponification 
by water.” In complainant’s patent, after stating the object of his 
invention, he says: “ For this purpose | subject these fatty or oily 
bodies to the action of water at a high temperature and pressure, so 
as to cause the elements of those bodies to combine with water, and 
thereby obtain, at the same time, free fat acids and solution of gly- 
cerine.” Will you please state wherein, if at all, the resulting pro- 
ducts of the decomposition of fats by steam,as by Scharling, would 
differ from the resulting products claimed to be produced by the 
complainant's patented process ? 

A. There would be no difference whatever at the same tempera- 
ture. Water and the vapor of water are chemically the same and 
their action upon fats identical at the same temperature. This was 
shown by complainant in the case of Tilghman vs. Mitchell, wherein 
he introduced the statement of G. F. Wilson, F. R.S., found on page 
135 of the printed testimony in that case, as follows: “I went with 
my chemist assistant, Mr. Payne, to see Mr. Tilghman’s little appa- 
ratus at work, and in the course of some experiments which it led us 
to try, or rather to try over again, it ‘ion me that steam passed 
into the fat at a high temperature should effect, by a gentle process, 

what Mr. Tilghman aimed at effecting by a violent process— 
805 the resolving of the neutral fat into glycerine and fat acids. 

We proved that this was so, and that the glycerine distilled 
over in company with the fat acids, but no longer combined with 
them.” Mr. Wilson took out a patent for this process, which he 
said he extensively used, and which, as far as I can judge, is identi- 
cally the process of Scharling. If this be so it shows the process of 
Scharling to be a manufacturing one, while that of complainant 
Was not, as it has never been used. 

Q. 153. If Scharling, in 1850, decomposed neutral fats by steam, 
producing free fat acids and solution of glycerine as resulting pro- 
ducts, what new discovery, if anv, do you think was made by the 
complainant and is announced in his said letters patent? 

A. I am not aware that the complainant claims in his patent to 
have made any chemical discovery. Such a claim would, in my 
opinion, be both presumptuous and preposterous. If he had made 
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such a discovery it would have been announced in standard chem- 
ical treatises or books. [have searched for such an announcement 
and have never been able to tind any, and T know it was the epin- 
lon of Professor Gibbs that he made no such discovery. 

Q. Tok Upon the hypothesis that the complamant, by his said 
pritented process, is able to produce both free fat acids and solution 
of glycerine, What ditference, if any, other than a mechanical one 
eXtsts between lis said process and the process of Scharling ” 

A. If the steam from Perkins generator had been allowed to re- 
tnain in contact with the fat im his evlin ter a sufficient length of 
time it would have decom posed it. The ditference between that de- 
composition and that of Scharling would be one of pressure sim- 
ply. That is the only difference between Scharling’s process and 
complainant's, The first pritent obtained for the decomposition of 
fats, by Guy Laussac and Chevreul, stated that a saponification 
made with a pressure of several atmospheres presented great advan- 
tages. Consequently, | infer that the process of complainant, if he 
could etfect what he aimed to accomplish, would be only a different 
method of accomplishing the same results that Scharling had pre- 
viously produced. This [ infer the complainant was well aware of, 
because he restricts his process to the action of liquid water under 
pressure, 

Q. 155. In your opinion of the three proecesses—Scharling’s on 
the one hand and defendants’ two processes on the other—which in 
principle and results produced is more nearly like the complain- 
ant’s, upon the supposition that fat acids and glycerine can be pro- 
duced by the complainant’s process ? 

A. Complainant’s process calls for no lime, but requires a heat 
that will itself decompose fats into other products than acids and 
glycerine by the action of water alone. Defendants’ processes both 
require steam and lime, with a less heat than called for by com- 
plainant’s process, so that the resemblance between Scharling’s pro- 
cess and defendants’ processes is much greater than between com- 
plainant’s process and defendants’ processes, both in principle and in 
results produced. 


Recross-examination by complainant's counsel : 


X X Q. 156. In Scharling’s process was the fat acid distilled over? 
Look at Defendants’ Exhibit No. 12 and answer. 

A. It was not; It was carried over mechanically by the evapora- 
tion of the water. A heat that would evaporate fatty bodies not being 
used, a liquid during evaporation communicates the power of assum- 
ing the same state, in a greater or less degree, to all substances dis- 

solved init. If the heat had been great enough to evaporate 
806 the fat acroleine would have been formed, and Seharling 

says, “ There was not the slightest trace of acroleine com- 
pound,” 

X XQ. 157. Then, in your opinion, Scharling was in error when 
he,in Exhibit No. 12, speaks, first, “of the acids distilled over;” sec- 
ond, “ there was obtained on the distillate a mixture of fatty acids, 
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&e, &e.: third, “in all these distillations,” &e., &e.; is that vour 
opunion » 

A. As T have seen the PHOS ot Scharling practically tested | 
know that a current of stewn passed through fat, at the temperature 
he mentions, dissolves that fat inte acids and a solution of giveerine, 
which are carried over mechanically by the steam. I know that the 
achis were not subjected to a distilling heat. I therefore infer that 
when Scharling saves the acids distilled over he means the water was 
distilled, carrving the acids and glycerine with it. 

XN XQ. 158. Do you mean that the fat acids and glycerine were 
In a state of Vapor mixed with the Vapor of water and were carried 
over with it? 

A. [do not so mean, neither do [ so believe. Seharling states 
that he was induced to make the experiment by the use made in 
England of superheated steam for the bleaching of palm oil. In 
that process IT understand the palm oil was bleached and deeom- 
posed by the action of the superheated steam without any distillation 
thereof. 

X XQ. 159. In Scharling’s experiment with two pounds of palm 
oil, deserived in Exhibit 12. where do vou understand that the one 
pound of fat acid stated to be produced was found ? 

It was found carried over by the steam after it was condensed 
Into water. 

X X Q. 160. This pound of fat acid was found in the condenser, 
Was it? 

A. No doubt it was. 

XX Q. 161. In what state—solid, liquid, or Vapor—did it pass out 
of the copper boiler into the condenser 

Undoubtedly in a liquid state. Scharling states that palm oil, 
castor oil, and tallow “are decomposed by the : superheated vapor of 
water alone in a‘similar manner as by the strong bases.” 

X X Q. 162. Do you understand, from Exhibit 12, that Scharling 
states that the fat acids were distilled over? 

A. Ido understand he so stated, but at a heat that will not de- 
compose fat; that, as fats will not distill without decomposition, I 
infer from his statement and from my experiments that he did not 
sO tTnean. 

XN AX @ 165. In your opinion is Scharling’s statement—that in 
his expertments the fat acids were distilled over—correct or incor- 
rect ? 

In one sense it is correct, because the fat was decomposed by 
the vapor of water, and the products of decomposition were carried 
over by it. It is incerreet by leaving the inference that a decompos- 
ing heat was used. The object of Scharling was to show that fats 
could be dissolved without a decomposing heat into fat acids and 
solution of glycerine. Eight years previously to the publication of 
his experiment Dubrunfaut had announced as follows: “ Upon sub- 
mitting palm oil at the temperature of ebullition to a current of di- 
vided vapor of water there is a distillation of the developed fatty 


acid.” This was a destructive decomposition, because the tempera- 


ture used was that which would itself decompose fats into other pro- 
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ducts than fat acids and solution of glycerine. Seharling claimed 
to show that, by his method, the fats were dissolved without destruc- 
tive decom) position, 

XN XN Q. 164. TP understand vou then to say that, taking the heat 

usca Ly Scharling to have been 160° C. or 320° I*., his state- 
SUZ ment that at that heat the fat acids were distilled over is in- 
correct; is that your opinion ? 

A. As that temperature is not the temperature of ebullition of 
palm oil T cannot snppose that he intended to state that it was dis- 
tilled, but, us before stated, that it Was dissolved and carried over 
mechanically by the steam. 

NX Q. 165. The former question, No. 164, repeated, 

A. I ean vive ne fuller answer than I have given in the next pre- 
ceding and previous answers, 

NX XQ. 166. In Scharling’s experiment, in Exhibit 12,do vou un- 
derstand that there was any liquid water present, mixed with the fat 
in the borler. heated to owt r.? 

A. Sehat he don snot state wl thre r he comme need his ‘ xperiment 


ty heat ey Tay boiler t fore thi Introduction of the superheated stout, 
Ife states that the palm oil, by means of the steam passing through 
it, “attained a temperature of about 10° CL" The boiler was kept 

. + . , ’ 

Tire ute Corperrbibe OV Thetis af a Carbine, Consequenhth\ l can- 
neat state Whether there wasanv water In the boiler er not, Tf steam 
Was i re te Was heated it would condense and 
fornia Wet . stent Was applied after the boiler was heated no 
Wobie 


NA (2). lOc. Tunderstand von, then, te sav that during the time 
that the fat tu the borler was heated to 160° Cor 320° Fo and the pro- 
duction of fat acid Was going on ne liquid water was present mixed 
with the fat. [s that veur opinion ? 

A. That is my opinion. 

XN XQ. 16s. Was any high pressure applied to the boiler? 

A. TI suppose there was no pressure. The fat was changed, as 
Scharling states, in the same manner as by the strong bases, 

XX Q. 169 Do vou understand that — the defendants’ processes, 
as described in their answers, the free fat acids are produced in the 
sume manner as In Scharling’s process? 

A. If you mean by “manner” to inquire whether the chemical 
processes are the same, T should say that they were. 

X XQ. 170. You have stated, in answer to questions 159 and 160, 
that in Scharling’s process the fat acids produced were covered over 
by the steam and found in the condenser. Do you understand that 
this takes place also in defendants’ processes ? 

A. Certainly not. If a neutral fat is submitted to the action of 
boiling water it will be dissolved into fat acids and glycerine. — It is 
not necessary that any steam or pressure should be used. It has 
also been shown that the same results will be produced by water at 
the temperature and pressure of the atmosphere. A high heat and 
pressure only facilttates the decomposition, which complainant 

claimed to effect in ten minutes by his patented process, that being 
the maximum tine. 
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X XQ. 171. If no steam vas introduced into defendants’ digester 
and the materials therein weve thoroughly mixed by mechanical 
stirrers, and were heated by an outside steam-jacket to the same 
temperature and pressure as he now uses, would there ve any differ- 
ence in the products obtained from what he now obtains; and, if so, 
what? 

A. I infer not. 


Second redirect: 

Q. 172. Calling your attention to recross-question 163 and the an- 
swer thereto, | understand you to use the word “ decompose ” therein 
in the sense of destructive decomposition, or a decomposition that 

would destroy the glycerine of the fat. Am I correct? 
SUS A. That ts the sense in which I used it. 

Q. 175. Taking the word “decomposition” to mean the 
sepxiration of neutral fats into free fat acids and glycerine, | under- 
stand vou to state as your belief that Schirling obtained by steam 
decomposition both of those products. Am I correet ? 

A. I do not state it asa matterof belief only, but as positive know!l- 
ede. l have tried the eX peritne nt. 

Q. 174. [ farther understand you, in vour cross-examination, as 
to the Pitas GibPe png of the words “ the acids distilled over.” used in Ex- 
hibit 12 (Scharling), te mean that suid acids were not distilled in the 
sense of being converted inte vapor, but that they were disselved by 
the steam in the boiler and carried over in quid form by the steam 
into the condenser, Am [ correct 

A. That is my opinion, based upon the exhibit and my expert 
tients made in conformity therewith. 

(). 175. Is it your opinion that, because in the defendants’ process 
the products are not carried into a condenser, as used by Scharling, 
that the decomposing or dissolving power of the steam employed by 
defendants is in any manner affected ? 

A. Fats cannot be dissolved into acids and glycerine without 
moisture. Whether that moisture is communicated to them In a 
liquid form for in the form of vapor makes no ditference; the effects 
of both are chemical and identical at the same temperature; conse- 
quently T infer that the steam used by defendants 1s as effective at 
the same heat as it would be if used in an open vessel or still. 


R. G. MITCHELL. 


Sworn to before me on this 20th day of May, 1869,and subscribed 
to before me on the 20th day of May, 1860. 
CHARLES H. KITCHEL, 
Notary Public in and for the City and County of New York. 


Frorence VERDIN, being first duly cautioned and solemnly sworn, 
in answer to questions propounded to him by Charles Bb. Collier, Esq., 
counsel for defendants, deposes and says as follows* 


Question 1. Please state where you reside and what is now your oe- 
cupation. 
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Answer. I reside in Rockland county, New York State; my occu- 
pation is farming. 

(). 2. Have you been engaged at any time in the manufacture of 
fat acids and glycerine; if so, when and where ? 

A. T have been engaged in the manufacture of tallow candles from 
1840 to 1842, and from [S42 1 have been engaged in the manufact- 
ure of fatty acids and glycerine upto 1S6S, partly in Cincinnati, and 
eighteen vears in New York. 

Q). 3. Have you read the letters patent granted to Richard A. Tilgh- 
Pett, the complainant herein, dated October od, LSo4, and do Vou 
understand the same ? 

A. I have read it, and believe that [T understand it. 

(). 4. What do you understand to be the improvement claimed in 
sald letters patent? 

A. [believe the improvement in this patent is the shortening of 
the time in the decomposition of neutral fats, if it could be practi- 
cally worked. 

Q).5. Have you made any experiments to ascertain whether the 

Improvement described and claimed in said letters patent can 
SOY be practically worked? If so, state fully Wlict experiments 

you have made, when and where they were made, how they 
were made, and what was the result of the same. 

A. | have tried, first, ina small vessel six inches deep, half-inch 
bore, with a valve at the end of it, kept down with a screw at the 
top, so that it would resist the pressure required. Tf filled the vessel 
one-third with water and two-thirds with fat and immersed it in a 
potful of melted lead, and kept it immersed for ten minutes; after- 
wards | cooled it down rapidly, and by the opening T found fatty 
acids, with glycerine and acroleine. IT have made several more ex- 
periments In the same manner, and the results were the same. I 
made these experiments at KR. G. Mitchell & Co.'s factory about four 
vears ago; T think in TS64. 

Q. 6. Was the fatty-acid product obtained by said experiments 
a suitable material tor the manufacture of candles: if not, why 
not? 

A. It was not. [t was dark and tainted with acroleine, which isa 
great objection to the candles, 

Q). 7. What was the quality of the glycerine obtained in said exper- 
iments ? 

A. The quality of the glycerine obtained was very poor, what 
there was of it, and could not be used for QHV Purpose, 

Q. 5. Do you understand the construction of the tube or coil ap- 
paratus deseribed in said prifent . 

A. I do understand it. 

Q. 9. Have you made any experiments to test the practical work- 
Ing of the complainant’s patented improvement in the said tube or 

coll apparatus; if so, when did you make such experiments and 
where?) Doseribe the apparatus in whieh you conducted said experi- 
ments, and state the results thereof, 

A. LT have made an dpparatus which was constructed according to 
the complainant’s specification in his letters patent, only in a smaller 
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proportion. The pipe was thirty-six feet long, half an inch diam- 
eter inside, and the outside one inch diameter. It was coiled in ob- 
long coils, one inside the other, and one-quarter of an inch space 
between them, and then filled up with cast irou between the coils, 
and the outside was covered with a quarter of an inch of cast iron, 
ane so likewise was the inner side of the coil This was set in a 
brick furnace. The upper part of the fire was twelve inches from 
the lower part of the coil apparatus. On one end of the coil appa- 
ratus, made of the same strength as the pipe and of the same size, 
was a condenser, which was bent in tae shape of a worm pipe, the 
same as distillers generally use. On the outer end there was an 
exhaust-valve, loaded with 2,400 pounds to the square inch. The 
outer end had a hydraulic force-pump, by which the water and fat 
were injected through the coil apparatus. There were four iron tubes 
in the upper end of the coil apparatus going from the top over into 
the side of the coil apparatus, which were put there for the purpose 
of testing the heat by the melting point of the different metals used. 
The metals used were tin, bismuth, lead, and saltpetre. We com- 
menced at the melting point of tin and went upward to the melting 
point of lead. At the melting point of tin [ observed small traces 
of acroleine, and the higher the heat increased the stronger the smell 
of acroleine increased. At the melting point of bismuth I perceived 
it freely, and before I got it up to the melting point of lead the ac- 
roleine was very strong. I never had it at the melting of saltpetre. 
When the acroleine was not strong at the melting point between tin 
and bismuth, the fat was only partially decomposed. The charge 

was composed of two pints of fat with one pint of water. This 
S10) was put in a vessel made in the shape of an ordinary butter- 

churn; the dise was perforated with one-eighteenth inch 
holes, and was worked up and down while the operation continued, 
in order to make an emulsion of the fat and water. The hydraulic 
pump used was half inch in diameter, and of three inches stroke 
and fourteen strokes a minute. I filled the tube with water,in the 
first place, and the wate- was heated to the melting point of tin. 
After it had reached that temperature we commenced forcing the fat. 
and water through the coil apparatus, so that it took ten minutes to 
pass through the coil from one end to the other. Then the heat was 
gradually inereased to the melting point of lead and kept at that 
point as near as possible, and so we continued that operation for 
three or four hours. We worked the pump regularly. I was count- 
ing the strokes, and the result was that the glycerine was always 
decomposed and acroleine formed—that is, most of the glycerine 
was so decomposed and that which remained was worthless and the 
fatty acids were not thoroughly decomposed, 7. ¢., at the melting 
point of tin, and the action was so irregular that the discharge would 
be sometimes too fust, as the valve opened, and the supply wus not 
in proportion. The irregular action is caused by the great — 
on the valve when the valve opens once. It does not shut fast 
enough, and that caused the discharge to be greater than the sup- 
ply, and leaves steam-room inthe pipe. This coil apparatus 1s now 
at R. G. Mitchell & Co.’s factory in New York city. I repeated the 
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sume experiment with the same apparatus, and with the same re- 
sults, at Cincinnati, in the presence of M. Werk, George Shillito, 
and Charles T. Jones and others, in April, 1867. 

Q. 10. Could, in your opinion, the said coil apparatus be so worked 
as that the charge forced into it by the pump would always be the 
same in quantity as that foreed out by the pressure at the exit-valve, 
so as to keep the apparatus always full of the mixture and prevent 
any steam forming in the coil? 

A. It could not. Steam will form in the coil. The overheated 
water Inside of the coil, when it gets vent, will almost act like the 
explosion of gunpowder, and will not give the valve a chance to shut 
Immediately. 

Q. 11. In the complainant's patent it is stated as follows: “ But 
When the pump forces fresh mixture into one end (/) of the heating 
tubes (d dd) the exit-valve (/) is thereby forced open to allow an equal 
amount of the mixture which has been operated Upon to escape out 
of the cooling tubes (A 4) at the other end of the apparatus.” In 
vour opinion, as a manufacturer, and from your experiments with 
sald coll apparatus, are vou able to say whether an equal amount of 
the mixture will be forced out at the exit-valve as is forced in by 
the pump? 

A. Tdo not believe that the valve could be so regulated as to ex- 
haust an equal quantity as the pump will foree inte the coil I 
have endeavored to do mv best to produce i regular discharge, and 
could never accomplish it. 

Q. 12. How, ifat all, could the operative, if the pump was worked 
by hand, know whether an equal amount of the mixtare Was pass- 
Ing out of the exit-valve as was being forced in by the pump? 

A. He could not know at all,as there is no indication in the speci- 
fication in the patent to measure the quantity exhausted. 

Q. 15. In the said patent it ts stated as follows: “ No steam or air 
should be allowed to accumulate in the tubes, which should be kept 
entirely full of the mixture. For this purpose, whenever it may be 
required, the speed of the prtitaap should be Increased, so that the 

current through the tubes may be made sufficiently rapid to 
S11 scarry out with it any air remaining in them.” Will vou 

state vour opinion as to the practicability of so Increasing or 
regulating the speed of the pump so as to keep the tubes entirely 
full of the mixture and to prevent at all times the presence of steam 
or air therein ? 

A. If the tube has to be kept full by quickening the motion of the 
force-pump the fat will never be subjected to the heat long enough 
to decompose thoroughly, as the increased motion of the pump will 
earry the fat faster to the exhaust-pipe than the time specified, and 
therefore it will only partially be decomposed. 

Q. How would the operator working the pump know when to in- 
crease and when to decrease its speed, so as to produce a constant 
and regular discharge ? 

A. ‘There is ne means of knowing; there is nothing in the patent 
to show or to measure the quantity exhausted. 

Q. 15. The patent says: “ From the exit end (g) of the heating 
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tubes (d d) the mixture which has then become converted into free 
fat acids and solution of glycerine passes on through another coil 
iron tube (kh hh) immersed in water, by which it is cooled down 
from its high temperature to below 212° F., after which it makes its 
eseape through the exit-valve (/) into the receiving vessel.” Could 
the operator of the pump, from observation of the flow after the 
passage of the material through the condenser, so regulate the speed 
of the pump as to keep the heating tubes constantly full of the 
heating mixture, in your opinion ? 
A. He could not. 


Adjourned until the 27th, at the same place, 9} o’clock in the 
morning. 
Tuurspay, May 27th—9} a. m. 


Examination of F. Verpi~ continued. 


Present: Mr. Collier, for defendanis, and B.C. Tilghman, for com- 
plainant, R.A. Tilghman. 


(). 16. What would be the effect as to the presence or ahsence of 
sterm in the tubes if the exit-valve leaked ? 

A. There would be a formation of steam, 

(). 17. How far, in veur opinion, would it be possible to prevent, 
at the temperatures and pressures contemplated by the patent, the 
leaking of steam by the exit-valve? 

A. L don’t know of any mode of preventing the leaking of steam 
at the exit-valve, unless it is regulated with another machine con- 
nected with the exit-valve in connection with an hydraulic force- 
pump, so that by the same motion of the force-pump opens and 
shuts the exit-valve. 

(). 18. In the experiment first testified to by you, in which vou used 
a small vessel filled with one-third part water and two-thirds fat, 
immersed in a bath of melted lead, you have stated that acrpleine 
was produced. Will you now state whether the same result would 
be produced at the same temperature in the coil apparatus, even if 
it was kept full of the mixture, as was the case with the closed vessel 
used by vou, as testified to? 

A. I think that in the small tube which was exposed in the lead 
bath at the heat of the melting point of lead is rather darker than 
the one which was produced by the coil apparatus; but as to the 
amount of acroleine I think they were both alike. 

Q. 19. Did you make any other experiments with the small closed 
vessel than the one you have described ? If so, describe such other 
experiments, and state what were the results thereof. 
$12 A. I have made such. The first was partly filled with fat 

and water, about one-third empty, and exposed at the melt- 
ing point of lead. It was treated exactly like the first experiment, 
and the result was the same. I kept it turning over and over in the 
lead. I made another experiment in five minutes, and filled the 
vessel full—one-third of water and two-thirds of fat—and kept it 
five minutes in the lead bath. The result was I had strong acro- 
leine, and the fat was not thoroughly decomposed. It was not fit 
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for candles, and showed the acid strong on the litmus-paper. And 
I made three more experiments. I bored two holes in the same 
vessel, one for tin and the other for lead. I filled the vessel the 
sume as for the previous experiment, and exposed it to a charcoal 
fire,and kept itin that position until the tin was melted. I watehed 
it closely, so as to notice that the lead in the other hole should not 
come above the melting point. The result was very bad. IT had 
scarcely any glycerine left. The glycerine was almost all decom- 
posed, and the fat acids tasted very strongly of acroleine. The next 
experiment I made was with the melting point of tin alone over the 
same fire, in the same manner, and the result was the fatty acids 
were black; they were not quite so black as at the temperature of 
melting lead, and not as much acrolcine. The third operation I 
have made was put in a pot of melted lead, and the experiment was 
tried in the same way as the experiment first mentioned, and the 
result was the same as in the first operation, 

(). 20. What is your opinion aus to the practicability of the eom- 
plainant’s process, at the temperatures and pressures named in the 
patent, in any “convenient vessel,” supposing such vessel to be of 
the form commonly Known as a Papin’s digester and with a charge 
of fat of the quantity ordinarily used by manufacturers? 

A. My opinion ts that there ean no vessel be made strong enough 
to resist the heat and pressure described in the complainant's patent. 

QJ. 21. Do you know of any means, mechanical or other, by which 
in such vessel or digester the mixture of fat and water could be so 
agitated as to produce a decomposition of the entire fat in the time 
mentioned in the patent for the decomposition to take place? 

A. I do not know of any means to produce a mechanical mixture 
and at such high temperature and pressure as deseribed in the com- 
plainant’s patent. 

Q. 22. Suppose the operation to be conducted ina Papin’s digester, 
with agitation at the temmeratures named, viz., either of melting 
lead, bismuth, or tin, what, in your opinion, would be the effeet of 
such heat upon the glyeerine resulting from the first decomposed 
fat, when all the fat in the digester would be decomposed ? 

A. My opinion is that most of the glycerine would be decomposed 
into acroleime. 

Q. 25. And how would it affect that portion of the glycerine that 
Was not itself decomposed Into acroleine? 

A. The glycerine that was not decomposed entirely into acroleine 
could not be sold in this market. 

Q. 24. And how would the tatty acids be affected by the acroleine? 

A. The fatty acids would always have a smell ot acroleine, and 
the candles from the stearie acid Would not be a salable article as if 
they were Without the smell of acroleine, and the oleie acid would 
sell from eight to ten cents a gallon less than if it was not tainted 
with the acroleme. 

Q. 26. Have vou made an experiment at the manufactory 

SIS) of COT. Jones, for the Ohio Candle Works, in Cincinnati, to 

veidify fat by water, in a close vessel, on a manufacturing 
scale? [If so, describe such operation, 
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A. I have made an operation at the Ohio Candle Works. I filled 
their boiler in the same way they were accustomed to work it, with 
two-thirds of fat and one of water. We ejected the steam at the 
pressure of 150 pounds to the square inch, and the reason why I 
went to Cincinnati and had these experiments made is I wanted to 
know how long it would take, by heat, pressure, and water alone, 
to decompose tallow into fatty acids and glycerine at the heat used 
in Wright & Foucheé’s apparatus, say about a heat 374° F., or 180 
pounds pressure to the square inch. After keeping it under the 
pressure of twelve atmospheres, or TSO pounds pressure to the square 
Inch, or at 574° F., for thirty-six hours, | found that less than three- 
fourths of the fat was acidified. [had the glycerine water tested. 
It had not quite th-e degrees Beaumé. After the thirty-six hours’ 
operation we did let the glycerine water settle from seven o’clock in 
the evening until seven o'clock the next morning. The water was 
drawn off clear from under the fat and a fresh charge of water was 
injected, and steam was used at 250 pounds pressure to the square 
inch. The pump was put in operation to produce the circulation 
of water through the fat for about three and a half hours. This 
completed the operation. After testing the glycerine water I found 
it had a litthe over one degree Beanmé. This convinced me that it 
would take more than fifty hours to complete the operation at the 
pressure of 150 pounds to the square inch, and ata heat correspond- 
ing to the pressure without a circulation, 

Q). 26. How many pounds of fat was used in said experiment? 

A. Ido not remember. I think it must have been about four or 
live thousand pounds, 

(). 27. What is the amount of fat treated inthe Wright & Fouche 
apparatus at each operation at the establishment of R. G. Mitchell 
X a ? 

They have six machines at the works of R. G. Mitchell & Co. 
Fae h machine contains about 1,100 pounds, say about 7,000 pqunds 
for all six of them. 

(). 28. What time is occupied in effecting the decomposition in 
sald machines ? 

A. It takes from eight to ten hours after the machine is under 
ressure. It takes about three hours to get it under pressure ; two 
ome and a half to let it ron down and empty. We can fill it in 
half an hour. Each machine is separate; the circulation is inde- 
pendent. 

(). 20. What price is obtained for the solution of glycerine by R. 
G. Mitchell & Co.? 

A. R. G. Mitchell & Co. do not sell their solution of glycerine ; 
thev bring it into market concentrated at 28° Beaumeé, and I believe 
they sell that at thirteen cents per pound. 

Q). 30. About what quantity of glycerine of the strength named— 
28° Beaumé—is obtained by them from a barrel of forty gallons of 
the watery solution—4° Beaumé ? 

A. I do not recollect. 

Q. 31. What would be the value in the market of a barrel of the 
watery solution of 4° Beaumeé ? 

112—853 
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A. I do not know what it would bring. 
Q). 52. What provisions, if any, do you, as a manufacturer, find 
for cireulation in the complainant’s patent, in the practice of his 
process in “any convenient vessel,” referred toin said patent? 
S14 A. Leannot tind any provision In complainant’s patent. 
Ile says: “ My invention consists of a process for producing 
free fat acids and a solution of glycerine from those fat and oily 
bodies of animal and vegetable origin which contain glycerine as 
their base. For this purpose I subject these fatty or oily bodies to 
the action of water ata high pressure and temperature, so as to cause 
the elements of those bodies to combine with Water, and thereby 
obtain at the same time free fat acids and solution of glycerine. I 
mix the fatty body to be operated upon with from one-third to one- 
half of its bulk of water, and the mixture may be placed in any con- 
venient vessel in which it can be heated to the melting-point of lead, 


until the operation is completed. The vessel must be closed and of 


great strength, so that the requisite amount of pressure can be ap- 
plied to prevent the conversion of water into steam ? 

Q. 33. Which of the fatty bodies commonly employed in the 
manufacture of fatty acids into glycerine is most easily decom posed ? 

A. Palm oil: next to itis lard and marrow; and tallow is the 
hardest to decompose. 

Q. 54. Are you, or have you been, a partner of R. G. Mitchell ? 

A. I have been a partner of R. G. Mitehell; am not now. 

Q). 35. Have you read and do you understand the Defendants’ 
Exhibit No. 21, being description of Wilson’s process, as contained 
in Campbell Mortit’s Chemistry Applied tothe Manufacture of Soap 
and Candles, published in Philadelphia, 1847, page 340, and do you 
understand the drawing shown in said exhibit? (Agreed printed 
copy of said exhibit is herewith produced and hereto annexed, 
marked Exhibit No. 1, Verdin, May 27th, SGM.) 

A. I have read it, and T have worked the apparatus. 

(). 36. From your experience as a manufacture are you able to 
state, and if so, will vou state, the result of the process, as described 
in said exhibit, as to the production of fatty acids and glycerine in 
case cither crude or commercial lard or tallow was submitted there- 
to? 

A. If erude tallow or lard is subjected to Wilson’s process, and 
kept under pressure from “ ten to fifteen hours” ata pressure of fifty 
pounds to the square inch, some of the melted fat will be partially 
decomposed, producing fatty acids and undoubtedly glycerine. 

Q. 37. On what do you base the opinion which you have just ex- 
pressed ? 

A. I base the opinion on my practical knowledge of the working 
of the process, which IT have worked for several years, from 1842 to 
1845. When I commenced the process of rendering the fat in the 
tanks at Mo Werk & Co.’s candle-works in Cincinnati I found by 
exposing the fat too long a time under pressure that it partly de- 
composed—/. e., at a pressure of sixty pounds to the square inch, and 
from ten to twelve, and sometemes fifteen hours. 

Q. 38. Have you read, and do you understand, Defendants’ Ex- 
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hibit No. 1, tithe“ Fat changed in Perkins’ engine ;” if vea, what, 
In youropinion as a practical manufacturer, was the nature of the 
change produced in said fat ? 

A. I have read it and understand it. In my opinion, it was fatty 
acids combined with the impurities of the water used and the metals 
dissolved by the acids: 

Q. 39. If you had seen said exhibit prior to 1854, what inference 
would you have drawn from it, do you think ? 

A. the inference I would have drawn from it would have been that 
fats could be decomposed into fatty acids and glycerine by heat, 

pressure, and water at a high temperature; and had I had 
$15 that in 1845 or 1844, when I made my first experiment to de- 

compose fats with water and pressure, | think I would have 
succeeded in the decomposition of fats by water and pressure at that 
time. 

Q. 40. What experiments did you make in 1843 and 1844? 

A. I subjected water and fat, at a pressure of about sixty pounds 
to the square inch, in a close vessel two feet by eighteen inches diam- 
eter. I kept it under pressure for about twenty-four hours, and the 
result was bad; it was not decomposed. 

Q. 41. Was any portion of the fat decomposed ? 

A. I had no knowledge of it then. 

Q. 42. What provision in said experiment, if any, did you make 
for circulation ? 

A. I had no provision made whatever for the circulation. I had 
a spiral closed steam coil going through the apparatus, which came 
out from the lower part of the vessel; therefore I used nothing but 
the heat of the steam pipe to give heat to the material in the vessel. 

(). 45. What led vou to try this experiment? 

A. M. Werk requested me to get the machine made, as he had 
heard that fats could be decomposed at a high heat and pressure, 
and therefore I tried that experiment. 

(Q). 44. Did you.communicate to any one, if so, to whom, the fact 
which you have stated you had observed of the partial decomposi- 
tion of the fats which you rendered in 1843, 1544, and 1845, in Wil- 
son's apparatus? 

A. I did. 1 believe I told it to M. Werk, and to my brother, Nich- 
olas Verdin, and to one by the name of Lang, who was at that time 
a partner of the firm of M. Werk & Co., of Cincinnati. 

(Q). 45. About how much fat did you treat by the Wilson process 
during the vears you have mentioned, and what did you do with the 
products of such process? 

A. I suppose I averaged about 2,500 to 5,000 pounds a day during 
the year, and M. Werk converted it into tallow candles, and used 
some of it in the manufacture of fatty acids and glycerine. 

(). 46. Did you observe whether that portion of it which was con- 
verted into “tallow candles” was strictly neutral tallow, or partly 
acidified tallow; if so, what was the result of your observation ? 

A. It was not strictly neutral tallow. It was partly decomposed 
or acidified, and the best proof I had of it was shown by the oxida- 
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tion of the lead in the pewter candle-moulds, into which it was run 
for making tallow candles. 

Q). 47. When you tried the experiment described in answer to 
question 40, did you submit the product after treatment to any 
chemical tests to ascertain if the fat had been partly acidified ? 

A. I made no test of it. 

Cross-examined by B.C. Titcuman, Esq. : 

X Q. 48. Have you a pecuniary interest against the validity of 
the patent sued on herein? 

A. I have an interest against the patent, but not in this particular 
sult, 

X Q. 49. If, in the suit of Tilghman against Mitchell, a sum of 
money is decreed to be paid to the complainant, what proportion of 
that sum will you be responsible for? 

A. | SUPpose one-half of it. 

X Q. 50. All your experiments with the coil apparatus were made 
after the commencement of the suit of Tilghman against Mitehell 

and after you were acquainted with the testimony of Pro- 
S16 fessors Booth, Rogers, and Bridges as to the working of the 
coil apparatus in Philadelphia, were they not? 

A. They were. 

XQ. 51. In your experiments with the coil apparatus what was 
the nature of the material which came out of the exit-valve? Was it 
clear fat and clear water, distinct from each other, or Was it a mix- 
ture or emulsion of fat and water? 

A. It was aclear fat and water. The moment it came out the water 
separated from the fat. It looked milky as it came out of the ex- 
haust-valve, but separated immediately, and the water beeame clear. 
[ supposed it was mixed when it came out, but separated immedi- 
ately after. 

XQ. 52. Was the rate of discharge from the exit-valve more reg- 
ular when the coil was at the heat of melting tin or bismuth than 
when it was at the heat of melting lead ? 

A, It was more regular at the melting point of tin. 

X (). oo. Phe explosive dischara Ss Vou have spoken of occurred 
at the melting point of lead, did they not? 

A. They occurred between the melting pout of bismuth and lead. 

X (). ot What was the reason of this dith PeEVCe, do vou SUp pase ” 

A. T suppose by putting a much heavier weight on the lever of 
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of pressure produced in the tube by the weight used on the lever of 
the exit-valve ? 

A. I had not. I left that to the mechanic who built the machine. 
The weight was twenty-three pounds. Mr. Tilghman himself went 
up to the works and measured the fulcrum of the lever, and if any- 
thing had been wrong I suppose he would have told me. I do not 
recollect the length of the long and short arms of the lever. 

“XQ. 59. When the patent states that the “decomposing power of 
the water becomes more powerful as the heat is increased” did you 
not infer from this that the decomposing power of the water became 
less powerful as the heat is diminished ? 

A. I did; but that does not make any material difference upon 
the pressure upon the materials in, the pipes. I mean that the 
weight on the valve has nothing to do with the heat. There can 
be 2,000 pounds pressure to the square inch at the melting point of 
tin, which is produced partially by the heat at the melting point of 
tin and the other part by the pressure of the hydraulic pump. 

X Q. 60. Did you not understand from the patent that at the tem- 
perature of melting tin a longer time would be required to produce 
decomposition than at the melting point of iead ? 

A. I did understand that. The time is not mentioned in the 
patent. It only speaks of ten minutes. | 

X Q. 61. In vour experiments the rate of working of the 
S17 pump was the same at all the temperatures used, from meit- 
ing tin to melting lead, was it? 

A. It was always the same—so that it should take ten minutes to 
go through the coil. My aim was to complete the operation in ten 
minutes, as prescribed by the patent. 

X Q. 62. Had you the chief direction and management of all the 
experiments with the coil apparatus made in New York and Cincin- 
nati? 

A. I had here in New York, to a certain extent, and my nephew, 
who is now deceased, to the other extent; and in Cincinnati I did 
not want to have anything to do with it whatever. I wanted the 
manufacturers of Cincinnati to operate with it themselves, so. that 
they could judge for themselves the value of the process. I also, at 
their request, took the chief management of it in Cincinnati, 

X Q. 68. Tn your experiments with the coil apparatus, what pro- 
portion of all the glvcerine produced was converted Into acroleine ? 

A. | SUP prose about VINE fe nths of it Was converted into acroleine 

X Q 64. How did vou ascertain this fiet ? 

A. L ascertained it by the taste of my tengue, that there was about 
that amount of deo posed LiVeerthe , and the remainder of the 
ylveerine, after it stoed over might, ¢# could net be found the next 
morning > there was net the shghtest taste ef glveerine then, 

X QO How many degrees of Boaume did the glycerine liquor 
show bv the hydrometer when cold? 

A. Tdid not test it by the hydrometer, and the quantity was so 
small that it could not be shown by the hydrometer. 

X Q. GH Tn commerce is not the strength of glycerine water esti- 
mated by the hydrometer* 
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A. Itis; butif you were to bring that glycerine in the market and 
have it tested they would pronounce it water. 

X Q. 67. Referring to your answers to questions 11 and 12 in chief, 
suppose that in working the coil apparatus you knew that the pump 
was forcing in regularly one pint per minute of mixture, and you 
found by measure that the discharge from the exit-valve was also 
regularly one pint per minute, could you not infer that the diree- 
tious of the patent were complied with to allow the amount of mix- 
ture forced out to be only equal to that forced in? 

A. | could not measure it, because the discharges are sometimes 
so rapid that a man wonld run the risk of getting blind by attempt- 
ig It. 

X Q. 68. Have you ever seen the fat acids produced by the action 
of concentrated sulphuric acid on fats previous to their distillation ? 

A. I have. 

X Q. 69. Was the fat acid produced in vour experiments with the 
coil apparatus darker or lighter in color than fat acids acidified by 
sulphurie acid ? 

A. It was a great deal lighter. 

X Q. 70. In vour opinion, could not the fat acids produced in 
your said experiments have been purified by distillation in the same 
way as the darker fat acid acidified by sulphuric acid ? 

A. They could be purified by distillation, but it adds to the ex- 
pense, for instead of one process you have two. 

X Q. 71. Would not distillation remove the smell as well as the 
color? 

A. I do not think it would entirely, as there is always with the 
distilled fatty acids a peculiar kind of smell, and that, I presume, 
results from the acroleine. 

X Q. 72. You mean that it would probably have the same smell as 

thedistilled products of the sulphurie-acid process, do you not ? 

S158 A. The sameas smelled it in the Ohio Candle Works. 
X Q. 73. The distilled products in the sulphuric-acid pro- 
cess are largely manufactured and sold in commerce, are they not? 

A. They are. 

XQ. 74. In vour opinion, is not the praper regulation of the exit- 
‘ralve the most important feature of the working of the coil appa-. 
‘atus ? 

A. IT suppose it is, if it ean be done; and I wish that some one 
would show me how to do it. 

X Q. 75. When did you first see neutral fat decomposed into fat 
acids and a solution of glycerine by the action of water at a high 
temperature and pressure, knowing at the time that such a decom- 
position had been effected ? 

A. | first saw it in 1859 or 1860, when Wright & Fouché sold their 
patent to R. G. Mitehell & Co. 

X Q. 76. Down to that time, what agency had you employed to 
effect this decomposition of neutral fats ? 

A. I had employed lime, from twelve to fourteen pounds to one 
hundred pounds of fat, and sulphuric acid in proportion. 

X Q. 77. Why did you not, during all the time of your manufact- 
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uring prior to 1859, dispense with the use of lime and sulphuric 
acid, and substitute the use of highly-heated water under pressure? 

A. Because I could not find a process better than the lime process, 
until Wright & Fouché introduced their process by the circulation 
of the water. 

X Q. 78. What is the use of circulation ? 

’ A. The use of circulation is to keep the water always in contact 
with the fat. 

X Q. 79. Provided the water is kept in contact with the fat, does 
make any difference how that contact is produced ? 

A. I do not suppose it does. 

X Q. 80. In the old lime-saponification process, was not contact of 
the fat, water, and lime produced by the injection of steam and by 
mechanical stirring ? 

A. I never have used stirring when I first added the lime; the 
steam was then sufficient to keep it in motion; and after it got thick 
and began to solidify we had to stir it to keep it apart so as not to 
form a solid mass. 

X Q. 81. In the old process, then, steam was used to mix, agitate, 
and produce contact of the lime, water, and fat, was it not? 

A. Steam was used to heat and bring the water, lime, and fat into 
contact with each other. 

X Q. 82. Do you understand, from complainant’s patent, that it is 
intended that the fat and water should be kept mixed together dur- 
ing the operation ? 

A. It is so expressed in the patent. 

X Q. 83. Referring to the Defendants’ Exhibit No. 21 (Wilson’s 
tank), is the fat produced by Wilson’s tank process commonly known 
and used in commerce and manufactures as a neutral fat or as a fat 
acid ? 

A. It was always considered and used as a neutral fat, but it never 
was thoroughly-neutral. Even after it had been tried out over the 
naked fire, it always turned rancid a great deal sooner than the tal- 
low or lard which had been rendered in the ordinary mode—in the 
kettle over the fire without steam. 

X Q. S4. At the present day, is it not still considered and used as 

a neutral fat in commerce ? 
819 A. It is so used; but I have always avoided using it, and 
the tallow chandlers have abandoned the process of rerder- 
ing by steam and use the old method of rendering tallow; and the 
kettle-rendered tallow will always bring from one-quarter to a half 
cent more per pound than the steam rendered. 

X Q. 85. The quantity of fat acids (if any) existing in Wilson’s 
tank product was, then, an injury to its value, was it not? 

A. It was. 

X Q. 86. Do you know positively what percentage of fat acids 
exist in Wilson’s tank product? 

A. I do not know. The only reason why I know that a fat acid 
is present is, in saponifying steam-rendered tallow, the saponifica- 
tion of the tallow goes on a great deal quicker than with the tallow 
which was rendered by the old mode. It takes only two hours to 
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produce a lime soap, while with the kettle-rendered tallow it takes 
four hours before the lime soap becomes solid. This shows an indi- 
cation that there must be considerable fatty acid present. The 
slower saponification always produced the best fatty acids. 

X Q. 87. Do not rancid fats generally saponify quicker than fresh 
ones? 

A. They do. This shows that there is some decomposed fat in 
the rancid fats; for instance, if we take decomposed fat and boil it, 
and add lime to it, it becomes a lime soap almost instantly. 

X Q. 88. Did you ever see or know of any glycerine obtained from 
the watery product of Wilson’s tank process? 

A. IT have not; and | believe it would be very difficult to detect 
the small proportions of glycerine produced by that process, as there 
is always too much glutinous and fibrous matter combined with the 
water. 

XQ. 89. Can you swear, of your own personal knowledge, that 
there exists in the ordinary commercial fatty product of Wilson’s 
tank process as much as one per cent. of free fatty acids ? 

A. I eannot, as I have never tested it. 

X Q.90. In your answer to question-in-chief No. 58, you stated 
that it is your opinion that the * fat changed in Perkins’ engine was 
fatty acids combined with the impurities of the water and the metals 
dissolved by the acids.” Do you mean thereby that said product 
was a soap of lime and the metals, or do you mean that it was a 
free fat acid ? 

A. I mean that the product from Perkins’ engine was partially a 
soup, made by the impurities of the water combined with the metals 
from the engine, and part of it was free fatty acids. 

X Q. 91. What proof have you in that exhibit that part of said 
product was free fatty acids? 

A. The proof that I have is that a part of it was dissolved by 
alcohol. Alcohol is proved, since the discovery of fat acids by Chev- 
reul, to be a test for fatty acids, if there be any present. 

X Q. 92. Have you any other proofs? If so, name them all. 

A. Lhave. There is litmus-paper, and IT believe there is ether ; 
but some of the chemists, as [ have heard, hold that pure ether does 
not dissolve fatty acids. 

XQ. 95. Name all the proofs you find in said exhibit that a part 
of the changed fat was free fatty acids. 

A. The aleohol is one proof and the solubility in the alkalies is 
another proof. 

XQ. 94. Exhibit 1 states that the black, dirty scum was digested 

In hot aleohol and the clear solution set aside. In your 
$20) opinion, did this clear solution contain only the free fat acid 

portion of the scum, or did it contain also the lime and 
metallic soap portion thereof? 

A. It must have contained some of the lime and metallie soap, or 
the fatty acids would have come out of the usual color of fatty acids. 

XQ. 95. Then lime and metallic soaps are soluble in hot alcohol 
as well as free fat acids; is that so? 
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A. I know lime soap is not soluble in hot aleohol. As for metal- 
lic soap, I have never tested it and do not know. 

X Q. 96. Then you know that the clear, hot alcoholic solution 
contained no lime soap; is that so? 

A. It may have contained some lime soap, but the lime soap was, 
perhaps, not in the same condition as that which I have nal 

X. Q. 97. At this moment do you know whether lime soap is solu- 
ble in hot aleohol or not? 

A. I have always understood that it was not. 

X Q. 9S. And your present belief is that lime soap is not soluble 
In hot alcohol; is that your belief? 

A. That is my belief; and if it is soluble it is so only to a small 
extent. 

X Q. 99. Exhibit 1 savs that the hot aleoholie solution from the 
black scum, when cool, let fall Hocculi in abundance, which, when 
collected and fused, gave a “ gravish substance.” In your opinion, 
What was the chemical nature of this “ grayish substance,” judging 
from all that is said ef it in the exhibit? 

A. In my opinion, it was still a mixture of the fatty acids and 
impurities of the water. 

X Q. 100. What do you understand from the exhibit to have been 
the properties of the “ grayish substance”? Name all that are de- 
scribed. 

A. 1] understand it contracted and cracked as it cooled, and had 
the lustre and appearance of wax, but was rather more brittle. It 
did not melt in boiling water, but did at a higher heat, and ulti- 
mately it burned like fat. It was rather lighter than water, and dis- 
solved readily in alkalies, more readily, the author thinks, than fat, 
and in that respect the author thinks it resembles Chevreul’s acids 
of fat, as well as in its solubility in alcohol. The alkaline solution 
was turbid. It was not soluble in ether, or very slightly so. When 
burnt it left an ash consisting principally of corbonate of lime. 

X Q. 101. Is it your opinion that the “grayish substance” con- 
tained some lime soap mixed with some free fatty acids ? 

A. That is my opinion. 

X Q. 102. As the “ gravish substance ” is deseribed as being solu- 
ble in aleohol,then lime soap,as well as free fat acid, must be soluble 
in alcohol, must it not? 

A. I said once before that that lime soap may have been in a dif- 
ferent condition from the one | have tested. In a chemical compo- 
sition the slightest presence of another substance changes the whole 
composition, 

X Q. 103. As the “ gravish substance ” is described as being solu- 
ble in alcohol, then that particular kind or condition of lime soap 
existing in it, as well as the fat acid existing in it, must both have 
been soluble in alcohol, must they not? 

A. The one particular kind of substance may have the power to 
make the other substance soluble in aleohol,and with this explana- 

tion they both were soluble in alcohol. 
82] X Q. 104. In that case, then, was solubility in aleohol a re- 
liable test that the matter dissolved was free fat acid ? 


113—883 


S9S RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


A. I believe it was, and they (the fatty acids) were only combined 
mechanically with the carbonate of lime. 

X Q. 105. Then, if the fatty acid was only combined mechanically 
with the carbonate of lime, there was really no lime soap present at 
all, was there? 

A. I suppose there was not. It is not always the case when you 
find carbonate of lime that neutral lime soap has been present. 

X Q. 106. Then, if no lime soap was present, but only mechani- 
cally mixed carbonate of lime. how did the carbonate of lime exist 
in the clear, hot alcohelle solution from which this “grayish sub- 
stance” was obtained ? 

A. As I told you before, that a third substance held it there. 

X Q. 107. What was that third substance ? 

A. That I do not know; I only said it might bea third sub- 
stance. 

XQ. 10S. Exhibit 1 states “that the original mixture of oi] and 
tallow before it was put into the generator dissolved in small pro- 
portions when boiled in alcohol.” With this statement before you, 
do you still persist in your statement that solubility in aleohol is a 
reliable test of the presence of free fat acids ? 

A. I still persist, and the reason why is that the proportion of the 
impurities of the water, I presume, are a great deal larger than the 
proportion of fat used in the lubricating of the engine; therefore 
Faraday dissolved a small proportion of the whole, and if the pro- 
portion of the impurity is greater than the fat it may be boiled in 
hot water and it will never separate; but alcohol will dissolve some 
of the fatty acids and some of the impurities with it. I have that 
in the manufacturing of fatty acids, where T have a mixture of cop- 
per, lead, and the impurities from the water,in winch the fat always 
does adhere, to the impurities in a free state, and this is what made 
me suppose that the fat acids in Faraday’s analysis were held in 
that state. 

X Q. 109. Did you ever see a free fat acid that would not melt in 
boiling water? 

A. Not when it is entirely free. 

X Q. 110. Did you ever see a free fat acid that had been separated 
from impurities by being dissolved to a clear solution in hot alcohol 
and afterwards precipitated from the aleohol by cooling and melted, 
which would not melt in boiling water” 

A. I have not. 

XQ. 111. Do you believe that any such fat acid exists ? 

A. Not if it is pure. 

XQ. 112. Did you ever see a free fat acid that was soluble in 
aleohol and was insoluble in ether? 

A. | have not. 

XQ. 113. Do you believe any such fat acids exist ? 

A. I do not. 


Redireet examination: 


Q. 114. Do you not believe that any chetnist of ordinary skill 
could have readily discovered the presence of fat acid and glycerine 
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in the product of the Wilson process, as described i in Exhibt No. 21 
and as practiced by you in Cincinnati in 18-43, “4,5? 

A. I suppose a chemist who understands his business ought to 
have detected the smallest proportion of glycerine in the water, as 
the fat was not subjected to the decomposing heat of the glycerine. 

Q. 115. In your cross-examination, In answer to question 

$22 75, vou say that you first knew the decom position of fat into fat 

acids and glycerine by the action of water at a high tempera- 

ture and pressure, “knowing at the time that such a decomposition 

had been effected” in 1859 or 1860. Do you mean thereby to con- 

vey the impression that you did not observe the production of fat 
acids in the Wilson process as conducted by vou in 1843, “4,°5% 

A. I meant in that answer, practically, | had known in 1843-4 
that fat would decompose by heat, water, and pressure. 

Q. 116. And how was such knowledge derived ? 

A. I derived it from the practical working of Wilson’s process, as 
I have formerly stated. 

(). 117. About what pecentage of the product of Wilson’s process, 
as conducted by you, was free fat acid ? 

A. I have never ascertained; but I know that there was the pres- 
ence of fatty acids. 

(). 118. If neutral commercial fat—that is, fat which has already 
been rendered—should be submitted to Wilson's process, about what 
percentage of it would be converted into free fat acids and glycerine, 
In your opinion ? 

A. The whole of it could be decomposed into fatty acids and glycer- 
ine, if the operation is continued long enough. 

(). 119. Suppose it should be continued for “ ten or fifteen hours, 
at a pressure of from seventy-five to one hundred pounds ? 

A. I suppose at seventy- five pounds pressure it would decom pose 
one-eighth of it, and at one hundred pounds pressure in proportion 
to the extra pressure. As the pressure is increased it accelerates the 
operation. 

(). 120. Does pressure have any effect in the decomposition of fats, 
except in so far as it itself is the effect of temperature ; in other words, 
if the same heat is applied without pressure, will not the same result 
be produced—moisture being present ? 

A. Pressure has no effect upon the fat; it is only the heat and the 
moisture which effeets it. The same effect will be produced if the 
moisture is kept up to the same heat without the pressure. 


F. VERDIN. 


Sworn to before me, the 26th day of May, 1869, and subscribed to 
before me the 27th day of May, 1869. 
CHARLES H. KITCHEL, 
Notary Public in and for the City and County of New York. 


Ciry, County, AND STATE OF NEw YORK, 88: 


[ hereby certify that before me, Charles H. Kitchel, a notary pub- 
lic in and for the city and county aforesaid, on the 20th day of May, 
1869, personally appeared Roland G. Mitchell, named in the forego- 


900 RICHARD A. TILGHMAN Vs. WILLIAM PROCTOR ET AL. AND 
ing deposition, and was by me first duly and solemnly sworn to 
testify the truth, the whole truth, and nothing but the truth; and 
that, on the 26th day of May, 1569, before me also pe sonally ap- 
peared Florence Verdin, named in the foregoing deposition, and was 
by me first duly and solemnly sworn to testify the truth, the whole 
truth, and nothing but the truth; that the foregoing depositions were 
reduced to writing by me in. the presence of the witnesses respect- 
ively, and were by them respectively subseribed In my presence, 
and that I have retained said depositions in my possession to be 
sented yp) and transmitted to the court. 
CHARLES H. KITCHEL, 
Notary Public in and for the City and Oonaty of New York, 
~ siding in the City of New York. 


S23 CC peuit Court ef the United States. Seuthern District of 
Ohie, In Equity, 
Rictarp A. Tiraunwan 


ia 


Micnare Werk. Trowas Kirey, Jounx Kinney, and M. Scuwanrz. 


Depositions of J. Lawrence Staith and Edward S. Wayne, taken on 
behalf of the defendants in the above-cntitled cause before me, L.. 
Hl. Pumil!, a notary public within and for the county of Ham- 
ilton, in the State of Ohio. at room No. 76 Burnet House, in the 
city of Cincinnati, the same having been commenced on the 22d 
day of June, A.D. L869, and continued by adjournment from day 
to day us hereinafter noted, 

Berner House, 
Turspay, June 22d, 1569—2 p.m. 
Present: Benjamin ©. Tilghman, Esq., on behalf of the complain- 
ant; Chas. b. Collier, Esq.,on behalf of defendants. 


Prof. J. Lawrence Sairu, being first duly cautioned and_ sol- 
emniy sworn, deposes and SuVvs us follows, in answer to questions 
propounded to him by counsel for defendants : 


(Question 1. State your natne, age, residence, and occupation, 

Answer. My name is J. Lawrence Smith: age, fifty ; occupation, 
that of professional chemist, both scientitie and technical ; residence, 
Louisville, Ky. 

Q. 2. With whom did vou study chemistry, and where ; and how 
long have vou been engaged in the profession of seientitic and teeh- 
nical chemist ” 

A. IT studied pracueal chemistry in the laboratories of Liebig in 
Germany and Pelouze in France; scientific chemistry with Dumas 
In France, and many other European chemists—among them Chev- 
reul in France, this last the discoverer of the nature of fatty bodies 
and the founder of the application of fatty acids in the arts; have 
been engaged in scientific and practical chemistry about twenty- 
seven Vears. ; 
B J. What positions, if any, have vou held in publie institu- 
10Ons ! 
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A. I have been professor of chemistry in the Universities of Vir- 
ginia, Louisiana, and Louisville; director of the Louisville chemical 
works, and am now president and technologist for the Louisville 
gas works. 

Q. 4. What works or papers, if any, have you written on chem- 
istry ? 

A. I now produce a printed list of such papers up to within the 
few last past years. (At the request of the counsel for the defend- 
ants the same is hereto annexed, marked Exhibit Smith No. 1.) 


Exurnir “Svrra” No. 1. 


List of discoveries and researches In mineralogy, chemistry, &e., by 
J. Lawrence Smith, president and engineer of the Louisville Gas 
Company ; formerly geologist and mining engineer to the Sultan 
of Turkey ; member of the Order of Nichan Ifahar of Turkey ; 
member of the Société de Biologie at Paris, of the Parisian Medical 
Society ; corresponding member of the Boston Society of Natural 
History, the American Philosophical Society, Societe des Sciences 
et des Artes de Hainaut, American Bureau of Mines, &e. 


No. 1. New method of determining alkalies in minerals, 

S24 = Part first. Quantitative determination of the alkalies in the 

siliceous minerals, not soluble in acid, with a note on a new 

method of forming protoxide of nitrogen. Am. Jour. of Science, 
vol. 15, pp. 234-245. : 

No. 2. On the origin of fluorine in fossil bones. Am. Journal of 
Science, vol. 48, pp. 99-101. 

No. 3. Analysis of the thermal waters of Asia Minor. First part. 
Waters of Broosa. Am. Journal of Science, vol. 12, second series, 
pp. 10-16. 

No. 4. The discovery of two new minerals—liebeigite and medji- 
dite—on Pitchblende, from near Adrianople, Turkey. Comptes Ren- 
dus de Academie des Sciences at Paris, 1846; Annalen der Chemie 
und Pharmacie for 1847; Am. Journal of Science, vol. 5, second 
series, pp. 356-538. 

No. 5. The discovery of chrome ore near Harmonjick, in Asia 
Minor, and remarks on its geological position. Am. Jour. of Science, 
vol. 7, second series, p. 285. 

No. 6. On the geology, composition, and commercial considera- 
tions of emery from observations made in Asia Minor. Comptes 
Rendus de lAcademie des Sciences at Paris, vol 51: Annales des 
Mines, vol. 18, fourteenth series, pp. 259-287 ; Am. Jour. of Science, 
vol. 10, second series, pp. 354-3570. 

No. 7. On the minerals discovered in connection with the emery 
of Asia Minor and the Grecian Archipelago. Comptes Rendus de 
l’Academie des Sciences at Paris, vol. 31; Annales des Mines, vol. 
18, fourteenth series, pp. 207-387; Am. Jour. of Science, vol. 11,sec- 
ond series, pp. 53-66. 

The two last memoirs were original-y read before the Academy of 
Science at Paris, on which a lengthy report was made, through a 
committee appointed for that purpose, consisting of Messrs. Cordier, 
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Elie de Beaumont, and Dufrenoy (director of the School of Mines). 
The conclusions of the report were as follows: 


“Tt results from the review just given of the labors of Dr. Smith 
that he has made known— 

“Ist. The precise nature of the geology of emery in Asia Minor 
and the Grecian Archipelago; 

“2d. That he has described the properties of the principal mine- 
rals associated with it, and the manner in which they occur, especi- 
ally diaspore and emerylite. This last mineral forms, by the identity 
of its composition in the different formations that the author had 
occasion to study, a mica constituting a new species and one well de- 
termined. 

“3d. Finally, that he has given a means of determining the 
quality of emery, and consequently their commercial value. This 
process, eminently practical, offers, besides, an interest in a scientific 
point of view, inasmuch as it permits of the determination of the 
difference of the tenacity of minerals of equal hardness. 

“These researches of geology, mineralogy, and of analytical chem- 
istry constitute a work of the highest interest, both as a whole, as 
well as from the new facts they furnish to science. Your committee, 
consequently, propose to thank Dr. Smith for having communicated 
them to the academy, and, in consideration of the importance of the 
work, to order its insertion in the Recueil des Memoires des Savants 
etrangers.” 


No. 8. Warwickite, a boretitanate of magnesia. Am. Journal of 
Science, vol. 16, p. 295. 
No. 9. Report on the minerals of Chili. U, Ss. Astronomical Ex- 
pedition to Chili. 
S20 No. 10. On the geological position of the meerschaum, near 
Eskisher, in Asia Minor. Am. Journal of Seienee, vol. 7, 
second series, }). 2S. | 
No. 11. Discovery of two new minerals from near Ephesus, in Asia 
Minor, called emerylite and ephesite. Am. Journal of Science, vol. 
# second Series, p. 2S, and vol. ll, {>}. OVO : Annales des Mines, 
vol. 18, fourteenth series, pp. 204-300. 
No. 12. Discovery of a new locality of liebigite. Am. Journal of 
Science, vol. 11, second series, p. 257. 
No. 15. Analysis of a magnesian opal. Am. Journal of Science, 
vol. 5, p. 435. 
No. 14. Analysis of the thermal waters of Asia Minor. Second 
part. Waters of Yalova, Hierapolis, Eskisher, Troy, Mityiene, and 
Piberias. Am. Journal of Science, vol. 12, pp. 366, 367. 


Re-cexamination of American Minerals. 
No. 15, part 1. Margarite, aragonite, bowenite, euphyllite, laneas- 


terite, lazulite, mica of Litchtield, oligoclase, unionite, williamsite. 
Am. Journal of Science, vol. 15, pp. 209-215. 
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Re-examination of American Minerals. 


No. 16, part 2. Chesterlite, loxoclase, Danbury feldspars, Haddam 
albite, Greenwood mica, biotite, margarodite, chesterlite tale, rho- 
dophyllite, cummingtonite, hydrous anthophyliite, monrolite, ozark- 
ite, dysyntribite, gibbsite, emerald nickel. Am. Journal of Science, 
vol. 16, pp. 41-58. 


Re-examination of American Minerals. 


No, 17, part. 3. Danburite, carrollite, thalite, hudsonite, jenkinsite, 
lazulite, kvanite, elceolite, spodumene, petalite. Am. Jour. of Science, 
vol. 16, pp. 365-375. 


Re-examination of American Minerals. 


No. 18, part 4. Boltonite, iodide of silver, copiapite, owenite, xeno- 
time, lanthanite, manganese alum, apophyllite, schreibersite, proto- 
sulphuret of iron, Cuban. Am. Journal of Science, vol. 18, pp. 
372-381. 

Re-examination of American Minerals. 


No. 19, part 5. Anglesite cerusite, wulfenite, vanadate of lead, 
pyromorphite, mimetene, galena, copper, copper pyrites, malachite, 
azurite, blende, calamine, hematite, fluor spar, cale. spar, sulphur. 
Am. Journal of Science, vol. 20, pp. 242-254. 

No. 20. On the emery mine of Chester, Hampden county, Mass., 
with remarks on the nature of emery and its associate minerals. 
Am. Journal of Science, vol. 42. 

No. 21. New method of determining alkalies in minerals, part 
second. Conversion of sulphates into chlorides, quantitative de- 
terminating of mixed alkalies, separation of the alkaline chlorides, 
with a more direct method of obtaining them from silicates not 
soluble in acids. Am. Journal of Science, vol. 16, pp. 53-61. 

No. 22. Discovery of oxide of cobalt at Silver Bluff, South Caro- 

lina. Am. Journal of Science, vol. 48, p. 103. 
826 No. 23. Composition of marl from the Ashley river, South 
Carolina, by which it is shown to contain much phosphate of 
lime, some ammonia, and crenic acid. Am. Journal of Science, vol. 
48, pp. 101-108. 

No. 24. Action of oxalic acid on the nitrates and chlorides of so- 
dium and potassium and the reaction of its solution on zine. Am. 
Journal of Science, vol. 17, p. 373. 

No. 25. Action of some ot the alkaline salts upon the sulphate of 
lead. Am. Journal of Science, vol. 47, pp. 81-84. 

No. 26. The calearimetre. A new instrument for estimating the 
quantity of carbonate of lime in marls and other calcarious sub- 
stances. Am. Journal of Science, vol. 46, pp. 262-266. 

No. 27. A method of getting rid of sal ammoniac in analysis. 
Am. Journal of Science, vol. 15, p. 99. 

No. 28. Description of five new meteoric irons, with some theoret- 
ical considerations connected with meteorites. In two parts. Am. 
Journal of Science, vol. 19, pp. 152-163, 323-345. 


ae 
ithinistincinadibtdiinsuntemumamatior an oe ee 


904 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


No. 29. Account of meteoric stones that fell in’ Harrison county, 
Indiana, March, 1859, with composition of the same. Am. Journal 
vf Science, vol. 28, pp. 409-411. 

No. 30. Description of three meteoric irons, from Nelson county, 
Ky., Marshall county, Ky.,and Madison county, N.C. Am. Journal 
of Science, vol. 50, p. 240. 

No. 31. Report on phenomena attending the fall of the Guernsey 
county, Ohio, meteoric¢ stones, 1860, with analysis of the same. Am. 
Journal of Science, vol. 31, pp. S7-OS. 

No. 32. Description of three new meteorites: Lincoln county, 
Tenn., meteoric stones that fell August, 1855; Oldham county, Ky., 
meteoric iron; Robertson county, Tenn., meteoric iron. Am. Jour- 
nal of Science, vol. 31. 

No. 55. A new meteoric iron, from Wayne county, Ohio. 
remarks on the recently described meteorite from Atacama, Chill. 
Am. Journal of Science, vol. 33. 
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No. 34. A new meteorite from Newton county, Arkansas, contain- 
ing on its surface carbonate of lime. Am. Journal of Science, vol. | 
AO. e 

No. 35. A new meteorie iron from Colorado Territory. Am. Jour- , 
nal of Science, vol. 43. 

No. 36. Chladnite of the Bishopville meteoric stone proved to be 
a magnesian pyroxene. Am. Journal of Science, vol. 58. 

No. 37. On chromate of potash as a reagent for distinguishing be- 
tween the salts of baryta and strontia. Am. Journal of Science, vol. r 
36, pp. 138-148. | 

No. 38. On the means of detecting arsenic in the animal economy | 
and of counteracting its effects. First part. Am. Journal of Science, | 
vol. GO, pp. 278-293. | | 

No. 39. On the means of detecting arsenic in the animal economy | 
and of counteracting its effects. Second part. Am. Journal of 4 
Science vol. 42, pp. 75-81. 

No. 40. On the action of potash upon cholosterine. Am. Journal 
of Science, vol. 44, pp. 60-63. 

No. 41. On the composition of spermaccti and the products of its 
distillation, with some remarks on its decomposition by nitrie acid, 
resulting In a complete change of the chemical history of sperma- 
ceti, and adopted by Berzelius in the sixth volume of his last edition 
of Chemistry. Annalen der Chemie und Pharmacie, 1842; Annales 
de Chemie et de Physique, 1842; Am. Journal of Science, vol. 43, 

pp. 801-320. | 

827 No. 42. Action of nitrie acid on the chlorides of sodium 
and potassium. Am. Journal of Science, vol. 16, p. 373. 

No. 43. Analysis of the cotton-plant and forty varieties of cotton- 


soils, with some remarks on the nature of rust in cotton. Southern 
Agriculturist for 1846. 

No. 44. The discovery of sulphate of iron and of alum in rice- 
fields soils, and the indirect effects of drought on rice lands, with 
the manner of counteracting its effects. Southern Agriculturist for 
15-46. 

No. 45. Action of the solution of the neutra’ phosphates of the 
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alkalies upon carbonate of lime and some other insoluble carbonates. 
Am. Journal of Science, vol. 48, pp. 97-98. 

No. 46. A new method of making permanent artificial magnets by 
galvanism. Am. Journal of Science, vol. 36, pp. 386-337. 

No. 47. A new method of freezing water under the receiver of an 
aimpump without the aid of sulphuric acid or other desiccating 
agent. Am. Jour. of Science, vol. 1, second series, p. 265; Southern 
Journal of Med. and Pharmacy for 1546. 

No. 48. Report on Dupont’s artesian well at Louisville. Am. 
Journal of Science, vol. 27, pp. 184-273. 

No. 49. The inverted microscope (a new form of microscope), with 
the description of a new eye-piece micrometer, and a new form of 
goniometer for measuring the angles of crystals under the micro- 
scope. Proe. Société de Biologie at Paris, 1850; Proce. of the Am. 
Scientific Association, 1851; Am. Journal of Science, vol. 14, second 
series, pp. 235-241. 


Q. 5. Are you acquainted with the various processes employed 
heretofore and at present in the manufacture of fatty acids and gly- 
cerine and for preparing fats for manufacture into candles; and, if 
you ure acquainted with such processes, please state vour source of 
information, whether you are both theoretically and practically ae- 
quainted therewith, and whether or not your attention has been 
specifically directed to such branch of chemical industry. 

A. I consider myself familiar with the processes that have been 
and are now employed for the manufacture of fatty acids and gly- 
cerine for the various purposes to which they are applied in the arts. 
My sources of information in such branches of industrial chemistry 
have been from my studies in the laboratories of distinguished chem- 
ists and manufacturers who have devoted their attention to this sub- 
ject, such as Liebig and Pelouze, of Germany and France; also from 
the careful study of the labors of Chevreul in France, and from my 
observations in the great candle factories of Price and Company in 
Battersea, near London, and in the original star-candle factory of 
DeMilly, on the barri¢re de |’Etoile, in Paris. In this last candle 
factory the practical knowledge I obtained has been most thorough 
and complete, threugh the kindness of my personal friend, DeMilly, 
the founder and owner of the establishment. My attention has been 
for a period of years directed to this branch of industry. 

(). 6. Have you filled any position as committee to investigate and 
report upon this branch of industrial chemistry under appointment 
from any scientific body? If vea, please state what appointment 
vou have so filled, and whether you have made any report under 
the same. 

A. In 1867 I was appointed by the general council of the Paris 
exposition (of which I was a member, and at the same time vice- 
president of the jury of the chemical department) to make a report 
for the imperial commission of said exposition on the fatty acids 

and candles then exhibited, together with a full report on the 
S28 rrogress of this branch of industry in the world since 1862. 
was also appointed by the American commission to said 
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exposition to make a more extended report on the same subject, in 
connection with industrial chemistry, at that time; the report for 
the imperial commission has been published in the sixth volume of 
their reports; that for the American commission Is now in course of 
publication. 

(). 7. Will vou please describe the different processes that lrave 
been and are now employed tor the decomposition of fats, and the 
production therefrom of fatty acids or fatty acids and glycerine? 

A. There have been a variety of processes for the decomposition 
of fats into acids and glycerine, in some the acids alone being 
sought after, and in others both the acids and glycerine are recov- 
ered. The processes applied In manufactural chemistry, and known 
under the general term of saponification of the fats have been : 
First, by decomposition of the fats with alkalies, alkaline earths, and 
other bases in conjunction with water and heat, either in open ves- 
sels or under pressure. This was first applied in 1825, by Chevreul 
and Gay-Lussac, and has been subjected to various modifications 
since. Secondly, by heating the fats and distilling the same over a 
naked fire without the presence of water, as found in the specifica- 
tions of Moses Poole, in 1825, to be found in Stas’ reports on stearic 
acid, made in the exposition report at Paris, 1855. Thirdly, by heat- 
ing the fats toa high temperature, and passing superheated steam 
through them, tirst sketched out in 1825, by Chevreul and Gav-Lus- 
sac, end afterward carried out with various improvements and modi- 
fications in France and England, especially by E. Price and Com- 
pany in TS42, Scharling in 1850, and finaliy by George Wilson and 
Pavne in Soh Fourthly, by heating the fats with sulphuric acids 
(containing two cquivalents of water), and by subsequent distilla- 
tion, the fat acids are obtained and the glycerine destroyed. It has 
been carried on suecesstully and extensively since about 1846. 
hifthly, by heating the fats to a high temperature in contact with 
water In close vessels, first noticed by Farad-y, in 1823, as taking 
place in Perkins’ engine, and subsequently applied practically by R. 
A. Tilghman, in the United States, and a little later by Melsens, in 
Belgium. By this process both the fat acids and glycerine are ob- 
tained. Sixthly, by heating the fats toa high temperature in con- 
tact with a small quantity of lime and water in a close vessel into 
Which superheated steam is passed, first marked out by Gay-Lussac, 
In his original patent, in 1825, and made practical by DeMilly, in 
ISoo, and practiced more or less extensively in various parts of the 
world; in this both the fat acids and glycerine are obtained. Sev- 
enthly, saponitication by heating with sulphuric acid (containing 
two equivalents of water) for a very short period of time under 
peculiar circumstances, by which the fat acids procured are at once 
subjected to pressure without previous distillation ; this is a recent 
invention of De Milly, having, as yet, but limited application. 

[ might mention vet other proposed processes of saponification of 
fats for candle purposes, but as they never received any technical 
application it is useless to refer to them. Of the above methods, 
those employed in practice are, first, the lime saponification ; second, 
sulphuric acid saponification ; third, saponification in closed vessels, 
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at a very high heat, with water; fourth, saponification in closed 
vessels with high heat, lime, and water; all four of which methods 
ure distinct in their character, each having its merits and demerits. 

Q. 8. Have you read snd do you understand the letters patent 
issued to the complainant herein, Richard A Tilghman, bearing 

date October 3d, 1854, and numbered 11776? 
$29 A. I have read the letters patent, and think I understand 
them. 

Q. 9. Have you read, and do you understand, the original appli- 
‘ation of Richard A. Tilghman for said letters patent as obtained in 
the official certified copy of such application ? 

A. I have read the certitied copy, and think I understand that. 

Q. 10. Have you read the descriptions of the processes of the de- 
fendants as set forth in their original and supplemental answers in 
this suit, and do you understand the nature of the processes so de- 
scribed ? 

A. Yes; I have read the descriptions, and believe that I under- 
stand them fully. 

Q. 11. Have you seen and examined defendants’ processes as prac- 
tically carried on ? 

A. I have seen and examined such processes as practically carried 
on in the factory of Messrs. Werk & Co., at Cincinnati; also | have 
seen a similar process as practiced in the eandle factory of DeMilly, 
at Paris. | 

(). 15. Having read and understanding, as you state, the com- 
plainant’s letters patent, and understanding also, as you state, the 
process of the defendants as described in their original and supple- 
mental answers, will you please state whether or not, in your opin- 
ion, the said processes of the defendants are, or is either of them, 
substantially the same in principle, mode of operation, and results 
produced as the process described in the comalidanaas suid patent, 
and in expressing your opinion in answer hereto will you please 
mention any facts which you may have observed and deseribe any 
experiments which vou may have conducted from which the opin- 
ion which you have formed and may express is derived. 

A. In answering this question it will require a review of the entire 
subject as | have investigated it, and will be quite lengthy, for I am 
not able to curtail it. 

R. A. Tilghman, in his letters patent, describes a process for pro- 
ducing from fatty bodies free fat acids and a solution of glycerine 
by subjecting said fatty bodies to the action of a high temperature 
and pressure in the presence of water; that temperature is embraced 
within certain limits, namely, from the melting point of tin (440° 
Far.) to the melting point of nitre (660° Far), which temperature 
is further explained in the original application for letters patent by 
the complainant in relation to forming soap by heating fats with 
the carbonate of the alkali (which application I have carefully read), 
where he states “ that the degree of heat required is Jess than that 
which is necessary to produce fat acids, and should generally be 
kept between the melting points of tin and bismuth (440° Far. and 
510° Far.) At about 350° Far. the neutral fats will form soaps with the 
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alkaline carbonates, but a higher temperature will produce the result 
more quickly.” Still further in the letters patent originally referred 
to the complainant states: “ The melting point of lead has been men- 
tioned as the proper heat to be used in the operation because it has 
been found to give good results, but the change of fatty matter into 
fut acids and glycerine takes place with some materials (such as 
palin ail) at or below the melting point of bismuth (o10" lar.), ete.” 
And furthermore in the patent of the complainant it is stated that 
the mixture of fat and water should be exposed to the desired tem- 
perature for ten minutes. 

So, then, the first point of difference which I observe between the 
processes of the complainant and defendants is the great difference mn 
the temperature at which the decomposition is effected in the 

S30 two cases, in the complainant’s case the temperature ranging 
from 440 to 660 deg. Par. and in the defendants’ process about 

320° Far.; and, secondly, the relative time required by each process, 
the complainant’s process requiring ten minutes and the defendants’ 
process eight hours. The third point of difference in the two pro- 
cesses Is the difference in the character of the vessels required, the 
complainant requiring vessels oF Iminense strength, for he speaks of 
testing them by way of precaution with 10,000 pounds pressure to 
the square inch, while the “working pressure” “will not be found 
to exceed 2,000 pounds to the square inch,” while the defendants’ 
vessels are of the strength of the ordinary boiler, in faet the boilers 
furnishing both steam and pressure being a battery of ordinary 
boilers; such vessels as are used by the defendants would be worse 
than useless In carrying out the specifications of complainant's pat- 
ent. Fourth point of difference is in the agents employed by the 
complainant and by the defendants, the former using great heat and 
liquid water only, the defendants using a moderately high temper- 
ature, lime, water, and steam, these agents acting in conjunction in 
bringing about the final result, namely, the complete decomposition 
of the fats. As regards the respective part that each plays, I do not 
believe that any chemist can give a reliable explanation in our pres- 
ent state of knowledge. The late distinguished French chemist, 

Pelouze, in some researches, made in 1855, on this subject, namely, 
the decomposition of the fats by a small quantity of an alkali or 
other base under pressure, aided by heat and water, attributes the 
decomposition to the base only. Other chemists attribute the de- 
coniposing action to the steam toa considerable extent; others to the 
heat, and others to the liquid water. I myself, from experiment 

and reflection, consider that the heat has «a more powerful decom- 
posing action than any other agent employed in the defendants’ 
process, except it be the lime, and what | here state with reference 

to the powertul decomposing action of heat alone has much to do 
with what takes place m the complainant's process. In what I state 
with reference to the decom posing power ot heat | would be under- 
stood to mean that heat is the only agent, when employed alone, 
that can accomplish a nearly complete decomposition of the fats. 

Lime and sulphuric acid will do it without heat, but only to a very 

limited extent and after a prolonged action, while pure water alone 
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without heat has no action upon the fats, except it may be to an ex- 
ceedingly small extent. But the safest theoretical deduction for any 
chemist to make is that these different agents aid ene another in 
some manner or other, for no one of them alone can produce what 
their combined action accomplishes. As regards what action the 
water has in the defendants’ processes, as this substance, water, is to 
be found in those processes both as a liquid and as steam (the last 
constantly bubbling through and agitating the whole mass), I should 
certainly attribute whatever action the water may have almost, if 
not exclusively, to that substance in the form of steam, especially so 
when sustained by the experiments of Seharling, in 1850, and 
George Wilson and Payne, in 1854. Besides, steam is a more 
favorable form for water to produce chemical action, and we know 
that the acids and glycerine do not exist ready formed in the fats 
as we find them when separated, it requiring the elements of the 
water to form free fat acids and glycerine; and, from the time 
soaps were first formed to the present day, water, had to be pres- 
ent in some form or other whether saponification was produced 
by potash, lime, acid, or heated steam, and the more finely 

divided the particles of water the more readily would 
S31. they combine with the fats when the other requisites of sa- 

ponification were brought to bear upon the fats. As regards 
my theoretical opinion of the operation in the defendants’ pro- 
cesses (where lime is used in quantities insufficient to produce a 
neutral soap with the fat acids), | liad not ventured to form any, 
and am deterred for the present from putting my name to any theory, 
familiar as Lam with the great theoretical blunders made by chem- 
ists upon some of the commonest chemical arts, as, for instance, Le 
Blane’s process for making soda. Although the process is fully 
eighty years old, it has had many theoretical explanations by the 
ablest chemists, which have been successively set aside, and it is now 
considered that the theory of Kopp, made but two or three years ago, 
is doubtless nearer the truth than any other; and what is true of the 
art of making soda from common salt is true of many other manu- 
factural processes. But of one thing I am at present convinced, after 
numerous experiments in my own laboratory and careful serutiny 
of the defendants’ operation, as conducted in the factories of De 
Milly, in France, and defendants, in Cincinnati, namely, that in no 
stage of the process is the lime without action, either at the com- 
mencement of the operation, when the lime is uncombined, or in the 
middle, or in the end of the operation, after the limed has formed a 
soap with the fat acids. One fact I may state in this connnection. 
I had introduced into the large digester in the factory of the defend- 
ants the usual amount of fat for one charge—six thousand pounds— 
and four hundred and eighty gallons of water, but used no lime; 
the other conditions remained the same as those employed by the 
defendants in their operations with the lime. I examined the boil- 
ers, pressure-gauges, safety-valves on the digester, the pressure, and 
the heat employed, visiting the digester and boilers every half hour, 
continually watching it for eight hours; the temperature in the di- 
gester corresponded to a pressure of about 70 pounds, a temperature 


910 RICHARD A. TILGHMAN Vs. WILLIAM PROCTOR ET AL. AND 


under 320° Far. The pressure in the boiler, as indicated by one of 


Ashcroft’s steam-gauges recently inspected by Miles Greenwood, in- 
dicated 82 pounds pressure, The valve of the digester, which I have 
stated indicated a pressure of about 70 pounds, was constantly blow- 
ing off immense quantities of steam, so much so as to make it nee- 
essary for me to approach within 12 inches of the valve-lever in my 
frequent inspections of the same during the operation. I would 
state that I had the safety-valve detached, measured it myself— 
measured the length of the lever-weight attached to the same, so that 
I might know positively the temperature and pressure from a 
knowledge. At different stages of the process during the eight hours 
I drew off samples for examination that were subsequently analyzed 
by me in my laboratory. The free fat acid found in the specimens 
was small; the largest amount was that contained in the mass after 
eight hours’ action, this amounting toa little over ten per cent. of 
the original fat, thus leaving nine-tenths of the fat unaltered, so 
that at the temperature that defendants operate with it would re- 
quire eight hours to decompose the entire mass without lime. Now, 
when the defendants use enough lime to form a neutral soap, with 
only four-tenths of the fat, the other six-tenths are yet completely 
changed into fat acids and glycerine in seven or eight hours, which 
could not be the case if, as some assume, the lime exerts no further 
action in the operation when once it has formed a neutral soap; for, 
according to this view of the subjet, it would require with the four 
per cent. of lime forty-eight: hours for complete saponification, while, 
In fact, it is all accomplished in eight hours. All of whieh goes to 
prove that the lime exerts an influence upon the entire masss of fat, 
even to the end of the operation; and in this opinion IT am 
832 sustained by Professor Rogers, one of the complainatit’s wit- 
nesses In this suit, When responding to certain statements of 
Mr. Ropes analogous to the statements I have just made. Professor 
Rogers says, in answer to cross-question 100,“ 1 infer, assuming the cor- 
rectness of Ropes’ statements, that the small quantity of lime exerts 
an influence which ends in the conversion of the entire mass of fat 
and acids, the result which is obtained upon the whole mass.” 

My experiments on this subject were numerous, and made in two 
vessels that I had constructed for the purpose, and whenever I de- 
sired to compare two different precesses, these vessels-were used sim- 
ultaneously and placed together in a properly arranged heater to 
keep the two vessels at the same temperature for any given length 
of time, they being frequently agitated in such manner as not to 
interfere with their being kept at uniform temperature. 

I will refer to but two or three of these experiments: Vessel num- 
ber 1 contained water and fat, with a space above them in which 
steam could collect. Number 2 contained water, fat, a space for 
steam, and a small quantity of neutral lime soap, previously pre- 
pared, chemically pure. The vessels were elongated cylinders of 
gun metal, one-fourth of an inch in thickness, about seven inches 
in length, and an ineh and a quarter inside diameter, with strong 
flange at the open end, that was closed with a thick plate of gun 
metal, fastened down by a powerful cross-head screw, with a gasket 
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of thin lead between the cover and cylinder. The vessels were heated 
in a large bath of paraf-ine by the aid of a gas burner, and agitated 
by a spring bow overhead when required. The agitation was made 
once an hour for 20 or 30 seconds at each time, the tubes being ver- 
tical. The materials experimented with were introduced into the 
cylinder directly, or in glass tubes that were placed in the copper 
evlinder. The vessels Nos. 1 and 2, with their contents, referred to 
above, were exposed to a temperature of 320° (Far. for eight hours, 
after which they were opened. The contents of the vessel No. 1 was 
decomposed onjy to the extent of one-tenth of the fat, while in ves- 
sel No. 2, where [ used a little neutral lime soap, there was but a 
trace of undecomposed fat. In another set of experiments, using in 
No. 2 four per cent. of lime, No. 1 having only water and _ fat, the 
amount of fat acids liberated ranged from ten to thirteen per cent., 
while the decomposition in No. 2 was what would be practically 
called complete. These and several other experiments are perfectly 
in accord with those made by Pelouze, and referred to by him in his 
remarks “On the saponification of fatty bodies by the soaps,” and 
communicated by him to the Academy of Sciences of Paris Decem- 
ber, 1855. Thev also agree with the observations taade by Stas in 
1855, in the factory of DeMilly, and recorded in his report on the 
chemical products of the exposition at Paris in 1855, and with my 
own observations in the same factory in 1867. 

To sum up ina few words my opinion of the processes of com- 
plainant and defendants I would s ate— 

First. That each process is based on facts observed many years 
ago by one or more individuals, however new they may be to either 
of the parties to this suit. 

Secondly. That the materials and agents employed by them re- 
spectively constitute them two distinct and dissimilar processes. 

Thirdly. That in the temperatures and time required, and nature 
and strength of vessels employed in the two processes respectively, 
there is a wide difference. 

Fourthly. As to the nature and sequence of chemical 
833 changes in the processes of the complainant and defendants, 
while they are surrounded with a degree of obscurity that’ 
should make chemists cautious in too positive assertions of their 
theoretical deductions, yet there is sufficient light thrown on the 
subject by my own experiments and those of distinguished chemists 
to sustain me in the conelusion that the complainant’s and defend- 
ants’ processes are dissimilar, both theoretically and practically. 


Here adjourned until Wednesday, June 23d, 1869, at 10 a. m. 
LEONIDAS H. PUMMILL, 
Notary Public, Ilamilton County, Ohio. 


Met persuant to adjournment. 


Q. 13. What method of analysis did you submit the products of 
your experiments to in order to ascertain the relative percentage of 
free fat acids produced and of undecomposed fat? 

A. In analyzing the products of decomposition in my experi- 
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ments I proceeded as follows: I heated material to be analyzed in 
i glass flask, with about 20 to 30 times as much water as there was 
fat employed; the water was brought to a temperature of about 150° 
Far, and then a very thin milk of lime was added, in very small 
portions at a time, to the heated water and fat, agitating thoroughly 
after each addition. There was an excess of milk of lime added 
over and above what would be required to combine with all the 
acids of the fat. After thorough agitation the water was allowed to 
cool to the ordinary temperature and thrown upon a filter; the 
water passed through, leaving on the filter the lime soap, the excess 
of lime, and some fat, ifall of this last had not been decomposed 
(some of the undecomposed fat sticks to the Inside of the flask); the 
filter Was laid aside with jis contents ou several thicknesses of filter 
paper and left to dry in the temperature of the surrounding air, 
This required usually from two te four days. [next used, as a sol- 
vent, pure redistilled benzole: this was added to the flask in suili- 
cient quantity, say from ten to twenty times the amount of fat used, 
and gently warmed to about 120°; this solution was poured Into a 
glass beaker, and the thask washed out once or twice with a little 
more benzole, which was added to the first portion. A little lime 
soap Was often found adheriag to the vessel, but came out with the 
benzole solution in a state of Suspension, The benzole solution was 
set aside, when the little lime soap it contained settled, out from 
which the benzole solution was deeanted and the Irme soap further 
washed by the same process. [ next proceeded to treat the dried 
contents of the filter with benzole in the same manner, and by re- 
peated washing and settling the lime soap was purified. Finally 
all the benzole solutions of the first and second part of the operation 
was heated, the benzole being driven off and the undecomposed fat 
remaining behind; the lime soap which was not dissolved by the 
benzole was thrown on a filter, and after the little benzole remain- 
Ing Init passed through the filter the filter and its contents was 
dried in the air (which desiccation is accomplished in a few hours); 
the dry lime soap was then moistened with aleohol and decomposed 
with water and hydrochloric acid heated to about 212° Far.: the 
free fat acids now rose to the surface, and after the whole was cooled 
down to o0° or GO Far. the fat acids were collected from = the sur- 
face of the quid and weighed. Of course this process was moditied 
necording to the nature of the analysis required to be made, which 
modification was such as would suggest itself te any analytical 
chemist. The milk of lime was added te combine with any pre- 

existing free fat acids In the compounds under analysis, and 
S34. the milk of lime thus added, at about 150° Far., has no sen- 

sible chemical action in decomposing the fats, except after 
long-continued action. 

Q. 14. Does the apparatus or digester of the defendants bear any 
resemblance to the tube or coil apparatus described in complainant's 
patent and shown in the drawings annexed thereto ? 

A. It does not. 

Q. 15. Would such coil apparatus be a suitable form of apparatus 
in which to carry on, practically, the process of the defendants ? 
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A. It would not. 

Q. 16. In the letters patent of the complainant another kind of 
apparatus, aside from the coil apparatus, is contemplated, and is re- 
ferred to in the following words as contained in said patent, to wit: 
“T mix the fatty body to be operated upon with from a third toa 
half of its bulk of water, and the mixture may be placed in any con- 
venient vessel in which it can be heated to the melting point of lead 
until the operation is complete. The vessel must be closed and of 
great strength, so that the requisite amount of pressure may be ap- 
plied to prevent the conversion of the water inte steam.” Is the 
apparatus or digester of the defendants such a “* convenient vessel ” 
as described in the complainant's patent; and could the conditions 
as Specified in said patent relative to such “ convenient vessel” exist 
In the apparatus of the defendants ” 

A. The apparatus of the defendants is net such a convenient ap- 
pauratus as deseribed In the letters patent: the conditions could not 
be realized in defendants’ apparatus, it: being ef a strength not ex- 
ceeding that required for the pressure that ordinary steam-boilers 
have to sustain, whereas any anparatus to aceomplish the results 
as set forth in the laiters patent would be required to be of enormous 
strength, surpassing that of any steam vessel in ordinary use. 

(). 17. Could a vessel of the diameter and size of the defendants’ 
digester be employed under the conditions specified in the complain- 
ant’s patent ? 

A. It most certainly could not. The digester, however strong it 
might be, is but a part of the apparatus of which the boilers are a 
part. The boiler and the digester being in free communication, one 
with another, the strength of the apparatus cannot be measured by 
any other rule than that the weakest point of a vessel under press- 
ure is the true measure of the strength of said vessel, and [ suppose 
that no boiler inspector would rate the boilers in defendants’ works 
beyond 120 to 140 pounds safe pressure. 

Q. 18. Could a vessel or digester of the diameter of that employed 
by the defendants be constructed so as to answer the requirements 
of the “convenicnt vessel” described in complainant's purtent, even 
though the heat applied to it was by extraneous fire, and not com- 
municated from separate steam-boilers ” 

A. Certainly it could, by making it of wrought iron, a number of 
Inches in thickness, 

(). 19 And what do you say as to the practicability thereof? 

A. T would say that it wasa very impracticable, but not an impos- 
sible thing. 


Cross-examination by B.C. TitGuman, Esq., attorney for com- 
plainant : 

X Q. 20. Were not most of the questions which have been asked 
you by the counsel for the complainant prepared in writing and 
submitted to you prior to commencing the taking of your deposition 
in this case ? 

A. When I came to Cincinnati, on Monday, June 21st, I had 
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neither questions suggested nor answers prepared. The sub- 
835 stance of my investigation and experiments were fully made 

out in writing, and a short while before giving my evidence 
the counsel for the defendants was made acquainted by me with the 
facts and statements J] had prepared to submit in evidence, upon 
which the defendants’ counsel propounded the questions. 

X Q. 21. How long a time have you been engaged in making in- 
vestigations and experiments in this present suit ? 

A. About two months. 

X Q. 22. As a technical and scientifie chemist, do you not consider 
that the most reliable and satisfactory method of giving testimony 
as to scientific questions is to prepare the answers deliberately and in 
writing ? 

A. It certainly is to the chemist. 

X Q. 23. Was the method of analysis described in your 15th an- 
swer-in-chief that which was introduced by the French chemist, 
Berthelot, in his investigation of faity substances ? 

A. The method of analysis was marked out by myself in all its 
details and carried into effect, when it occurred me that Berthelot 
had employed a method somewhat similar, but so satisfied was | 
with the results obtained in the method pursued by me that I gave 
mvself no further thought on the subject, not caring whether the 
method was new or old, so long as it gave me, as I believed, accurate 
results, : 

X Q. 24. Does not the accuraev of the method of analysis used by 
you, depended entirely upon the insolubility of the lime soaps in 
benzole ? 

A. It does. , 

XQ. 25. Is benzole the same substanee as that whieh is ealled 
benzine by the French chemists ? 

A. The benzole that T used was the light volatile hydrocarbon 
distilled from petroleum oil, and boiling at a temperature of: about 
from 150 to 160° Far; the benzole from coal tar is a different pro- 
duct from the one used in my experiments, but I believe would an- 
swer quite as well. The bezole employed was carefully rectified by 
me in my laboratory. 

XQ. 26. About how much benzole did you use in dissolving and 
washing vour fatty substance, in proportion to the weight of said 
fatty substance ? 

A. From about 50 to 35 parts, the first treatment consuming pro- 
portionally the largest amount; for when once the bulk of fats 
soluble in benzole was removed the further washing required very 
small additions each time. 

XQ. 27. From yeur examination of the product of defendants’ 
process (prepared with four per cent. of lime, as deseribed in’ their 
supplementary answer), it consists of about 40 per cent. of lime soap 
and about 60 per cent. of free fat acids, does it not ? 

A. The mixture in the defendants’ process consisted of 4 parts of 
lime and about 100 parts of fat acids, less the amount of glycerine 
contained in the fat originally used, the original materials employed 

being 100 parts of neutral fat and four parts of lime. 
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X Q. 28. How many parts of said fat acid (if any) were saturated 
or neutralized by the 4 parts of lime ? 

A. To make what is called a neutral time soap with the 4 parts of 
lime employed it would require about 40 parts of fat acid; there 
were 40 parts of fat-acid found in the lime soap separated by my 
process of analysis. By this, however, | do not mean to assert that 
the product as it came from the digester contained the lime in the 
oniiien of a neutral lime soap. 

X (e 29. In what chemical condition were the remaining 
836 60 parts of.said fat acids existing in defendants’ product as it 
came from their digester ? 

A. I cannot state the exact condition in which this fat acid existed 
at the time it was taken from the digester. 

X Q 30. Then you are not able to say at present whether or not 
the defendants’ product, as it came from the digester, contained any 
free fat acids whatever; is that so? 

A. In my opinion there is more or less free fat acid produced in 
this method of saponification by a small quantity of lime. How 
much of it is in that condition, neither | nor, as I believe, any other 
chemist is capable of determining at the present time. 

X Q. 31. From all your knowledge and investigations on the sub- 
ject, are you able at present to state whether or not defendants’ 
product, as it comes from their digester, contains any neutral lime 
soup? 

A. I am not. 

X (), 32. To the best of your knowledge and belief, as a chemist, 
does not defendants’ product, as it comes from their digester, consist 
substantially of a mixture of free fat acids and neutral lime soap? 

A. I have just stated, in the two previous answers, what might be 
considere:] as a full answer to this question, for, as in answer No. 30, 
I stated that I believe it impossible for any one to assert how much 
of the acid was free vcid, and, consequently, no one could say how 
much neutral lime soap there was. Of course, I have to reiterate 
niy answers given to those questions, namely, that 1 cannot tell. 

X Q. 33. Are you prepared to testify that defendants’ product, as 
it comes from their digester, is not a mixture of free fat acids and 
neutral lime soap? 

A. Iam prepared to testify that there is no evidence of defend- 
ants’ product being a mere mixture of neutral lime soap and free 
fat acid. Simply from the fact of obtaining these substances (free 
fat acids and lime soap) by analysis is no evidence that these sub- 
stances existed precisely in such conditions previous to subjecting 
them to the analytical process. The history of analytical chemistry, 
both past and as it is now conducted every day, sustains me in this 
view of the subject, for even such compounds as mineral waters, that 
are analyzed every day by the very best chemists, do not, by their 
own admission, furnish evidence of the exact manner in which the 
various ingredients exist in the original mineral water. I might 
further adduce the evidence of Chevreul, on the very class of bodies 
(fats) under consideration, showing that the very nature of the sol- 
vents brought to bear upon svaps determine the nature of ingre- 
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dients found in solution and in the insoluble parts. He shows 
clearly that, in using water, alcohol, and ether, treating the same 
soap with these three different liquids, they give rise to different 
decompositions of this soap. (See Chevreul “ Reserches sur les corps 
gras,” page 36, paragraph 72: page 418, paragraph 1144, commenc- 
ing at Sth line from the bottom of the page; page 49, paragraph 
1145.) I might instance many other analogous facts In analytical 
chemistry, did [ not believe that what bas already been stated bears 
me out in the statement made in the first part of this answer. With 
these facts staring me in the face, Lam not fully prepared to testify 
that defendants’ product is not such as contemplated in the ques- 
tion, to wit, a mixture of neutral lime soap and free fat acids, while 
from my examination of the subject and the recorded facts of 
others | am strongly tnelined to the belief that it is not a mixture 
of free fat acids and neutral lime soap. 
S37 XQ. Od. State particularly and in detail the chemical prop- 
erties In which defendants’ said product differs from a mix- 
ture of neutral litne soap and free fat acids. 

A. The question in reference to a chemical difference has never 
been determined: a plivsical difference between the two, or rather 
between a fat sapontiied by a limited quantity of limeand a mixture 
of free fat acids through which neutral stearate of lime has been dif- 
fused, is that the former is transparent or translucent, the latter 
opaque with the neuural lime soap diffused through it. 

XQ. 35. Do T understand vou to say that you cannot point out 
any chemical properties in which defendants’ said product differs 
from a mixture of neutral lime soap and free fat acids? 

A. Ido say so, and in this there is nothing remarkable, for we 
have many compounds with two or more equivalents of acids com- 
bined chemically that we cannot point out any marked chemical 
difference to show that they are not mere neutral salts mechanically 
mixed with free acid. For example: In Gmelin’s Chemistry, and 
other treatises on the same subject by different authors, we have 
under one of their headings “Acid carbonate of lime,” a compound 
which no one has ever seen, but is admitted by all chemists to exist 
in solution, notwithstanding they cannot prove that it is not but a 
mere mixture of carbonic acid and carbonate of lime; and the same 
may be said to be true of even the bicarbonates of soda and potash 
when they are in solution, these two last being only recognizable 
as distinct acid salts when in their solid forms. I might cite other 
instances where other acids are to be found that would bear me out 
In this, 

X Q. 36. Does not defendants’ said product resemble a mixture of 
neutral lime soap and free fat acids in the following chemical prop- 
erty, to wit, that when both are treated with aleohol, and the solution 
filtered and evaporated, a large quantity of free fat acid is obtained 
from the aleohol, while a quantity of neutral lime soap is left on the 
lilter? 
| A. It does resemble a mixture in that chemical property, but that 
In no Way proves the identity of the two compounds no more than 
the fact of taking, on the one part, a solution of carbonate of soda, 
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=e and on the other part a solution of bicarbonate of soda, and evap- 
ne orating these two solutions of dryness, and finding as the results of 
nt both evaporations carbonate of soda would lead to the conclusion 
ps that therefore carbonate of soda and bicarbonate of soda were the 
ic | sume thing. 

rh X Q. 37. In the example you have just given, could not any 
al chemist easily collect the carbonic acid given off during the evapora- 
Ss ‘ tion of the solution of the bicarbonate spoken of, and thus prove 
h un essential and radical chemical difference between the two sub- 
y stances ? 

- A. Of course by this second chemical operation any chemist would 
e be able to establish this fact, but this presupposes a second opera- 
f tion, and the employment of additional means of arriving at said 
C end, namely, the facility that chemists have of collecting and recog- 


nizing gases ; and this example was cited by me to prove that merely 
' ; one operation might deceive any chemist in making proper deduc- 
' tions upon the nature of supposed mixtures or compounds. And 


did not chemists have the means of manipulating gases, of course 
they could recognize no difference in the carbonate tested in the 
| way above referred to. 
| X Q. 358. Can you by any second chemical operation, or any num- 
| ber of chemical operations, or by the employment of any additional 
Ineans or apparatus, point out any difference between the chemical 
properties of defendants’ said product and the chemical prop- 
S38 erties of a mixture of neutral lime soap and free fat sat as 
described in cross-question No. 36 ? 

(Counsel for defendants objects to the further pursuit of this line 
of examination for the following reasons: First, because the sathe 
is not cross-examination ; second, because the same is irrelevant and 
an unnecessary encumbering of the record, inasmuch as the ques- 
tion involved in this suit is not as to the character or nature of the 
products of defendants’ process, but whether or not such products 
(be they one thing or another) are produced by the agent claimed in 
the complainant’s letters patent, to wit, water at high temperature 
and pressure.) 

A. No; I cannot by any chemical means point out this difference. 
But in this there is nothing at all surprising, especially in questions 
where organic chemistry are involved, in support of which I might 

| cite facts enough to fill many pages. I will barely allude to one in 
| relation to two well-known substances—oil of turpentine and oil of 
orange—between which there is no way of pointing out any chem- 
ical difference, their differences being recognized by what are called 
physical properties, as odor, ete. 
Here adjourned until 10 a. m. Thursday, June 24th, 1869, 
LEONIDAS H. PUMMILL, 
Notary Public, Hamilton County, Ohio. 
Met pursuant to adjournment. 


(In response to the objection just made, complainant’s counsel 
asks whether defendants’ counsel is willing to admit on the record 
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that defendant's product consists of a mixture of neutral lime soup 
and free fat acids. If se, no further time will be spent on this point. 

To the inquiry of the counsel for complainant the counsel for de- 
fendants states that he is not willing to make any admission what- 
ever as to the character of the defendants’ product, whether it be al 
mixture of free fat acids and neutral lime Soap) OF of free fat acids 
and basic soap, or a product different from either of them, for the 
reason that he does not know the chemical nature of that product, 
and with-olds any expression of opinion as to it until he shall have 
heard all the testimony in this cause. But he still insists that the 
question involved in this suit is simply whether the product of the 
defendants (be it one thing or another) is produced by the sole 
agency of highly-heated water under pressure, and he claims that 
the defendants have a right irrespective of the complainant's patent, 
and without infringement thereof, to produce free fat acids and solu- 
tion of glycerine if such production is the result of the combined 
energy of water, steam, lime, and heat.) 


XQ. 39. Apart from the refinements of chemical theory, and 
using the ordinary language of manufacturers, is not an acid which 
is not neutralized or saturated by a base considered and spoken of 
as a free acid? 

A. In order to be able to respond to this question T must know 
what the complainant's counsel means by an acid “neutralized or 
saturated by a base.” 


(Complainant’s counsel informs the witness that the phrase “ neu- 
tralized or saturated by a base” is used in the ordinary sense in which 
those terms are generally used and understood by practical chemists.) 


A. The witness would state that if he means by the neutralized 
or saturated combining with its equivalent of base, so that it has 
neither acid nor basic reaction, | am prepared to answer the 

839 question, As [ can obtain no explanation from the com- 
plainant’s counsel with reference to what he means by cross- 
question No. 59, | proceed at once to answer the question as I un- 
derstand it. The question being for me to state whether or not an 
acid which is not “neutralized or saturated by base” is considered 
and spoken of as a free acid, mv answer to this is, most certainly 
not, and if it were so T would have to relearn all my chemistry. To 
-establish what I here state I will allude to one or two well-known 
compounds in the arts: First, acid or bichromate of potash. [am 
vet to learn the first chemist or technologist who considers said 
bichromate of potash a compound of chromate of potash and a free 
acid. Secondly, there is a well-known compound made in the arts 
by the action of sulphuric acid upon nitre in the manufacture of 
nitric acid. This compound is never considered or spoken of as 
sulphate of potash and a free acid, that being called the bisulphate 
of potash. The same is equally true of these compounds of carbonic 
acid and the alkalies, where the acid is not saturated or neutralized,: 
commonly known as bicarbonates. No chemist or technologist ever 
speaks of these bicarbonates as composed of neutral carbonate con- 
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taining a free acid. I might go on increasing the list of similar 
compounds, but the examples given are sufficient to establish the 
correcthess of my first statement. 

X Q. 40. In the cases you have cited (bichromate, bisulphate, and 
bicarbonate of potash) are not the quantities of acid and base in cer- 
tain detinite proportions ? 

A. Yes, they are, but their composition does not militate against 
the force and accuracy of my last answer. 

X Q. 41. Are not the substances above cited by you all capable of 
being obtained in a separate and isolated condition ? 

A. They are, but I must again reiterate that this in no way mill- 
tates against or alters the force and correctness of my answer to 
cross-question No. 39, 

X Q. 42. Are not the substances you have cited all recognized 
and described in standard chemical works as distinet chemical com- 
pounds ? 

A. They are, as everything else in chemistry is recognized as a 
chemical compound; yet I] must again state that this answer, as 
well as the answers to cross-questions Nos. 40 and 41, in no way con- 
flicts with the point I wish to establish In answer to cross-question 
No. 39. 

X Q. 45. Please explain what is meant by the term free acid, as 
used by practical chemists. 

A. Acid that is uncombined in any definite proportion with a base 
and does not form what may be called neutral compounds, or bisalts, 
or tersalts, or cuadrosalts, ete., the last three of which contain two of 
acid to one of base, three of acid to one of base, and four of acid to 
one of base, ete. , 

X Q. 44. How many definite compounds of lime and stearic acid 
are known and recognised by chemists ? 

A. There has been up to the present time but one cefinite com- 
pound of lime and fat-acids that has been noticed by chemists, but 
from the analogous compounds of fat acids and the alkaline bases it 
is not unreasonable to conclude that there may be two or more. 

X Q. 45. In that single compound of lime and _ stearic acid now 
known and recognized by chemists in what definite proportions are 
the lime and the stearie acid respectively contained ? 

A. One equivalent of each, corresponding to 9.82 pounds stearic 

acid to one pound of lime. 
S40 X Q. 46. According to your definition given in answer to 

cross-question No. 43, that “acid that is uncombined in any 
definite proportion with a base” is free acid, then any stearic acid 
existing in a mixture with lime, bevond or in addition to the only 
definite proportion known (9.82 stearic acid to one lime), would be 
generally recognized by chemists to be free stearic acid, would it 
not? 

A. I can only answer by placing chemists in the same condition 
as myself, after having made the same investigations, analyses, and 
researches as myself. Assuming this, then, with reference to other 
chemists, I can only suppose they would form the same conclusion 
as myself, as is the case with the distinguished French chemist, 
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Pelouze, and others, namely, that this lime compound may be more 
or less, or altogether, an acid lime soap. 

X Q. 47. Then there are other lime soaps or definite compounds 
of stearic acid and lime besides the one mentioned by you, in answer to 
questions Nos. 44 and 45, as the only one generally known and ree- 
nized by chemists? If so, please state how many such definite com- 
pounds exist, and what is their composition, and in what standard 
chemical works they are described. 

(Counsel for defendants renews his protest against the continuance 
of this line of examination, it being new matter introduced by coin- 
plainant’s counsel, not inquired into in the examination-in-chief, 
and the form of the complainant’s counsel’s questions is objectiona- 
ble; counsel for defendants again insisting that the question in- 
volved in this suit is the manner in which defendants’ products are 
produced, and not the nature or chemical composition of such pro- 
ducts.) 


A. I have nowhere asserted that there is any other well-under- 
stood compound of stearic acid and lime than the one referred to in 
cross-questions Nos. 44 and 45. 4 have simply stated that there may 
be an acid lime soap based on analogy from the well-known acid 
soaps first pointed out by Chevreul; and this analogy will be recog- 
nized by the great majority of chemists as no forced or unreasonable 
deduction. 

X Q. 48. Can any of the acid soaps mentioned by Chevreul be 
separated into neutral soaps on the one hand and free fat acids on 
the other by mechanical squeezing ? 

A. I do not know that Chevreul ever did this, nor have I experi- 
mented with them myself. 

X Q. 4. From your general chemical information, do you be- 
lieve that an acid soap can be separated by mechanical squeezing 
into a neutral soap and free fat acids? | 

A. Ido not think that it could, but in reference to the product of 
the defendants, as in my previous statements, [| remarked that it 
may contain some free acid; that free acid might be to a greater or 
less extent separated by pressure. 

XQ. 90. If by such mechanical squeezing a neutral lime soap 
was found to be separated from defendants’ product, would you, as 
a chemist, think it probable that such neutral lime soap had pre- 
existed as such in defendants’ product ? 

A. I cannot answer such a question without making the experi- 
ment myself. 

XQ. 51. Would such an experiment, in your judgment, be an 
important one in throwing light on the question as to whether de- 
fendants’ product is a mixture of neutral lime and soap and free fat 
acid, or whether it is a chemical compound or “acid lime soap?” 

A. As chemistry is considered an experimental science, whenever 

I give evidence as an expert I do so on my own experiments 
841 and those of well-known chemists, experts, and the deductions 
from said experiments and researches; and as my examina- 
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tion of the subject throws no light upon it I can venture no opinion 
upon it. 

X Q. 52. In a manufacturing point of view regarding the saving 
in the quantity of sulphuric acid necessary to be employed, does it 
make any difference whether defendants’ product is considered theo- 
retically as being an “acid lime soap” or as a mixture of neutral 
lime soap and free fat acid ? 


A. It makes no difference. 
Py X Q. 53. Have you made any analyses of the defendants’ product? 
If so, please give the result thereof. 


A. I made some analyses of the defendants’ product, as taken from 
their digester; some three or four vears ago. i have not examined 
the defendants’ product as taken from his digester within the past 
two months, but have made a number of experiments recently upon 
the product made in my laboratory after the defendants’ process. 

X Q. 54. [ understand, then, that you have not analyzed any of 
the products actually made in defendants’ digester according to the 
processes described in their original and supplemental answers filed 
herein; is that so? 

A. I did not examine any of those products as prepared by the 
defendants in their digesters, but examined the defendants’ product 
made according to said supplemental answer in a manner far better 
to furnish true and reliable results, as the experiments made in my 
laboratory at Louisville and were entirely under my own control, 
and beyond all improper interference. 

X Q.55. Were the experiments just referred to as made in your 
laboratory made in the apparatus described in detail in your answer 
to question No. 12 in chief? 

A. They were made in said apparatus. 

X Q. 56. Were the products thus obtained essen‘ially the same as 
those produced in defendants’ digester, in their factory, In your 
opinion ? 

A. In my opinion they were the same as those said to be produced 
in defendants’ digester. 

X (). 57. What difference would there be in the products obtained 
if the defendants’ digester was heated by an external steam jacket 
or other source of heat instead of by internal steam ? 

A. There is certainly an advantage in passing the steam through 
the entire mass, keeping up an agitation, which | consider most im- 
portant in facilitating the decomposition. 

X Q.58. If the same amount of agitation was kept up by me- 
; chanical means would there be any difference in the products ob- 
| tained if defendants’ digesters were heated to the same degree by an 
external steam jacket or other source of heat instead of by internal 
steam ? 

A. There would be a difference, because no mechanical agitation 
can be so complete in subdividing the particles of fat and subjecting 
them to the agencies that bring about the decomposition in the de- 
fendants’ process. There would be no difference in the products ob- 
tained at the conclusion of the operation. 

X Q. 59. Is the process described in defendants’ original answer 
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filed herein substantiaily the same chemical process as that described 
in their supplementary answer filed herein ? 

A. While there are some important modifications in the process 
described in the supplementary answer it is chemically essentially 
the same as the process described in the original answer, the essen- 
tial modification being the manner in which the steam is applied 
and in the quantity of lime, which is four instead of seven per 

cent. 
842 X Q. 60. Is the process referred to by you as being used by 
DeMilly in France substantially the same chemical process 
as those described in defendants’ original and supplementary an- 
swer ? 

A. It is substantially the same. 

X Q.61. Is the process deseribed in the English patent to L. A. De- 
Milly, of Paris, 1856, No. 2740, substantially the same chemical 
process as that referred to you as being used by said DeMilly ? 


(Patent being produced and shown to witness.) 


A. DeMilly’s process, as I have witnessed and experimented with 
in his factory, is essentially set forth in the summing up in his said 
patent on page 3, line 35, to page 4, line 15. 

X Q.62. What proportion of lime to fat does DeMilly use? 

A. Ife uses now about two per cent. 

X @. 63. Suppose that only one per cent. of lime were used in- 
stead of two per cent., would the process of DeMilly remain. essen- 
tially the same chemical process ? 


(Question objected to unless counsel for complainant will explain 
What meaning he attaches to the word “ process ; ” whether he means 
thereby the results obtained at the conelusion of the operation or 
the manner of producing those results.) 


A. It would not be the same chemical process that I witnessed 
and read in letters patent of DeMilly, as referred to in my last 
answer, 

XN QQ. 64. You have already stated that processes employing seven 
per cent., four per cent. and two per cent. of lime were all essen- 
tially the same chemical processes. Please specify particularly and 
in detail the essential points of difference between the chemical 
actions involved and the chemical results produced in cases where 
two per cent. and one per cent. of lime were used respectively, which 
cause you to consider them to be essentially different chemical pro- 
Cesses, 

A. So far as [state that the use of seven per cent., four per cent., 
and two per cent. of lime are essentially the same chemical processes, 
I must be understood to refer to them so far as the proportions of 
lime and the action cf other agents do produce given results. If it 
Is meant by the complainant’s counsel to know whether the chemical 
change is the same so far as the one per cent. of lime goes of course 
I answer in the affirmative that it is. 

X Q. 65, Then there is no more difference in the chemical pro- 
cess between cases where one and two per cent. of lime respectively 
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are used in decomposing fats, as above referred to, than there is be- 
tween cases where two and four per cent. or four and seven per cent. 
of lime respectively are used ; is that so? 

A. There is this much difference, that to accomplish the result in 
the same time requires very different degrees of temperature. 

X Q. 66. Is that the only difference ? 

A. Considering, as I do, the line soap first formed to operate toa 
considerable extent in bringing about the final decomposition of the 
fats, the larger the proportion of lime the greater will be the propor- 
tion of lime soap formed, and consequently the more speedy will be 
the decomposition, so that, in this respect there may also be con- 
sidered to be a difference in the action when the above proportions 
of lime are used. 

X Q. 67. So that the only difference in producing the complete 
decomposition of the fat between cases where one and seven per 
cent. of lime respectively are used is that the temperature or time, 
or both, may be diminished as the quantity of lime is increased ; 1s 
that so? 

A. Not altogether, for we must, in my opinion, add to this 
S45 difference the larger or smaller production of an additional 
decomposing agent besides the temperature, namely, the lime 

SOU). 

X Q. 68. Does a neutral lime soap heated with water to a high 
temperature and pressure (say 320° Far.) undergo decomposition ? 

A. I do not knew, for I never tried the experiment, and I — not 
know that it has been tried. 

X Q. 69. What is the product of DeMilly’s process, with two per 
cent. of lime? 

A. I suppose it consists of acid lime soap and free fat acid. 

X Q. 70. What is the product of defendants’ process, with four per 
cent. of lime? 

A. I believe there is enough lime to form an acid lime soap with 
the entire mass, although I would not assert anything positive in 
regard to the true nature of any of the products of these decom posi- 
tions. 

Q. 71. What is the chemical or other action of the fine sand di- 
rected to be used in defendants’ process, described in their original 
wuswer? 

A. I do not see that it can have any action. 

X Q. 72. What produces the free fat acid in DeMilly’s product, as 
referred to in cross-answer No, 69? 

A. This question I cannot answer without theorizing. Yet I have 
ho objection if the complainant’s counsel desires me to theorize. I 
would account for it in the same way that Chevreul showed that an 
acid soap could be decomposed by the mechanical action of alcohol 
upon it, so as to liberate free fat acid. (See Chevreul, Recherches 
sur les corps gras, page 42, paragraphs 85 and 86.) In DeMilly’s 
process I believe that the water used is capable, at the high temper- 
ature used, of liberating free fat acid from the acid lime soap first 
formed. 

X Q. 73. Then you believe that in De Milly’s process the water at 
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a temperature and pressure of eight atmospheres does not decom- 
pose any of the neutral fat into free fat acids and glycerine; is that 
so”? 

A. As previously stated, | believe that the various agents of heat, 
lime, water, and pressure co-operate In bringing about this decom- 
position; and whether or not in this process the water alone formed 
a free fat acid that never was combined with the lime soap it Is im- 
possible for me or any one else to say. | know that when water and 
fut are heated to a very high temperature (referred to in complain- 
ant’s patent) that free fat acid is produced, which, of course, must 
remain free in all stages of the process, as there is nothing present 
that it could combine with. 

X Q. 74. What proportion of .ime or other base added to the fat 
and water in complainant’s process would change it, in your opinion, 
Into a different chemical process ? 

A. Whatever quantity would change the condition required to 
decompose the fats as set forth in the letters patent of the complain- 
ant, whether that be one-quarter per cent. or any other quantity. 

X Q. 75. Do you not know, from your own experiments, that when 
water and fat are heated together at temperatures and pressures even 
lower than used by De Milly free fat acid and glycerine are pro- 
duced ? 

A. Yes. My experiments have shown me that where water and 
fat alone were heated to a temperature of about 520° Far. that from 
ten to thirteen per cent. of the mass of fat was decomposed in eight 
hours. 

X Q. 76. What hindered this same action of the heated water upon 

the fat taking place in De Milly's process ? 
S-I4 A. There was nothing to hinder the process but the coudi- 
tion—presence of the lime does modify it to a considerable 
extent. 

XQ. 77. Then, if nothing hindered the action of the heated water 
upon the fat, that action did take place in De Milly’s process, did it 
not? 

A. I have no evidence of the faet. 7 

XQ. 78. What hinders the action of the heated water upon the 
fat in defendants’ processes? 

A. In this question it is : assumed that 1 lay great stress upon the 
decomposing action of the water, when, as I have previously stated 
in my direct examination, that heat alone, in my belief, plays a most 
important part in these decompositions of fats, and whenever 
conditions of any chemical decomposition are modified or altered i 
is difficult to sav what — or changes this or that part of the 
operation; therefore 1 am dot pre pared to give a direct answer to 
the question. 


Here adjourned until 10 a. m., Friday, June 25th, 1869, 
i EONTIDAS TH. PU "MMILL, 
Notary Public, Hamilton County, Ohio. 
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Met pursuant to adjournment. 


X Q. 79. Then you cannot testify that there is anything that does 
hinder the action of the heated water from decomposing a portion 
of the fat in defendants’ processes, in the same manner as the heated 
water decomposed a portion of the fats in your own experiments 
heretofore described; is that so? 


(Counsel for defendants objects to the foregoing question, inas- 
much as it assumes that the 10 to 15 per cent. of decomposion pro- 
duced in the experiments of the witness referred to was due to the 
decomposing action of the “water,” whereas in such experiments, 
both in the laboratory and in the defendants’ manufactory, as con- 
ducted by the witness, steam as well as water was employed; and 
steam, as testified by the witness, is a decomposing agent as well as 
“water.”) 


A. As I have in no place in my previous evidence expressed any 
explanation of the causes of the decomposition in the experiments 
referred to in the latter part of the question, I cannot answer the 
first part of the question in the relation it bears to the latter part. 
The only answer, therefore, | can give to the first part is that I can- 
not say that the action of the water is prevented in defendants’ pro- 
cess. But I believe, as the result of my experiments and research, 
that at no time from the beginning to the end of the process is the 
action of the water exerted upon any part of the fat except con- 


jointly with each and all of the other agents employed, to wit, steam, 


lime or the lime soap, and heat, and that the result at each stage 
and at the conclusion of the operation is due to the combined energy 
of all the agents emploved. : 

X Q. 80. Can you testify, from your personal knowledge and ex- 
periments, that the agents Just named, to wit, “steam, lime or the 
lime soap, and heat” (about 520° Far.), when used together with the 
fut, but without the presence of heated liquid water under pressure, 
will produce the products obtained by defendants’ process, to wit, 
(so called) “acid lime soap” and glycerine? 

A. Of course, not being requested to make any such experiment, 
and it not occurring to me that it in any way affected the line of in- 
vestigation I was requested to pursue, I cannot answer this question 
upon any experiments of my own. 

X Q. 81. Were you examined as a chemical expert in the 
S45 former suit of complainant against M. Werk, and did you 
then become acquainted with the process used by Mr. Werk? 

A. I was examined as a chemical expert in said suit, after the de- 
cree of the court, and when the cause waé pending before the master 
on the question of damages. I then became acquainted with the 
process as used by Mr. Werk at that time. 

X Q. 82. Is the process then used by Mr. Werk substantially the 
same chemical process as that described by defendant- herein in their 
original and supplementary answer as being used by them ? 

A. It is the same process with a larger amount of lime and a little 
higher temperature. 
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X Q. 83. When did you first hear of the process to decompose fats 
with a quantity of lime less than the chemical equivalent used with 
water at a high temperature and pressure ? 

A. I first heard of a practical application of a “ quantity of lime 
less than the chemical equivalent,” to produce decomposition of the 
fats, in 1855; but I have discovered by subsequent investigations 
that, prior to that period (as early as 1825), the fats had been decom- 
wosed by less than an equivalent of alkali, as shown at that period 
ce. the researches of Chevreul and the letters patent of Gay-Lussac. 

X Q. 84. What were the products of said decomposition of fats 
with a quantity of lime less than a chemical equivalent, as shown 
by the researches of Chevreul and the letters patent of Gay-Lussac ? 

A. I do not state that lime was the alkali employed in the experi- 
ments referred to in the last answer, for potash was the alkali used. 
Chevreul did not in his experiment use lime; nor in the paragraph 
referred to in Gay-Lussae and Chevreul’s patent was lime used. It 
may have been either soda or potash, and I infer from the analogy 
of the action of lime and potash upon the fatty bodies that analo- 
gous results would be produced. The experiment referred to in my 
last answer, with reference to the decomposing of fats by less than 
an equivalent of alkali by Chevreul, is to be found in his Recherches 
sur les corps gras, page 375, paragraph 1051, chapter 5, where, by the 
action of a quantity of potash equal to but one-half an equivalent, 
lard was decomposed, forming a homogeneous mass entirely soluble 
in boiling aleohol, a clear evidence to my mind that there was but 
avery small quantity of decomposed lard present; for had there 
been, the alcohol would not have dissolyed it, as alcohol dissolves 
only a little over 2 per cent. of lard. In reference to Gay-Lussac 
and Chevreul’s letters patent, taken out in 1825, see Defendants’ Ex- 
hibit No. 6, the 2nd paragraph on page 7. In this paragraph the 
patentees claim to conduct their saponification with the “ smallest 
quantity of alkali;” and, in the next paragraph on the same page, 
while speaking of the manner of decomposing said saponification 
by the “smallest quantity of alkali,” states that the action of water 
is to resolve it into oleate of an alkali and acid fat soups, which could 
only have oecurred by patentees having used originally less than an 
equivalent of an alkali. 

X Q. 85. Having given special study to this branch of chemistry, 
you are of opinion, as a chemist, that it is evident from the experi- 
ment ef Chevreul, referred to by you, that the potash had saponified 
more than the quantity of fat which it could convert into neutral 
soap. Is that your opinion ? 

A. Using the word “ saponification” as now used in the arts, to 
signify decomposition of fats, so as to separate the fatty acids; that 
is my opinion. 

X Q. 86. Does Chevreul, in his book quoted, give that as his 

opinion? 
S46 A. Chevreul gave, as his opinion, that the result of this 
experiment was the production of glycerine, a neutral soap, 
and acid stearate, an acid margarate, an acid oleate of potash, and 
an unaltered fat. 
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X Q. 87. I understand you to say, then, that Chevreul’s con- 
clusion from the experiment quoted is that the potash had saponi- 
fied (or “decomposed so as to separate its fatty acids”) more than 
the quantity of fat which it nail convert into neutral soap. Is 
that so? 

A. He concluded that the potash had not saponified more fat 
than the alkali could convert into neutral soap, stating that the acid 
soaps were probably formed by the action of the water upon the 
neutral soap. 

X Q. 88. Directing your attention to the passage in Chevreul page 
375, paragraph 1055, referring to the experiment you have quoted 
(from paragraph 1051), as follows: “It 1s evident that in the fore- 
going experiment the potash had only saponified the quantity of fat 
which it could convert into neutral soap,” I now ask you whether 
the experiment of Chevreul referred to proves that potash can sapon- 
ify (or “ decompose so as to separate its fat acids”) a quantity of fat 
greater than it can convert into neutral soap, or does he state the 
precise reverse to be the fact ? 

A. My own conclusion from the experiment, paragraph 1051, was 
that the potash had decomposed more than its equivalent of fat. 
Chevreul’s opinion, in 1055, was that the potash did not decompose 
more than its equivalent of fat, and that the acid potash soaps found 
in his experiments resulted from the subsequent action of water. 
While my deduction differs from that of Chevreul with reference 
to the results of this experiment, I feel authorized, notwfthstand- 
ing the elevated position that Chevreul holds in the scientific world 
with reference to his researches on fatty bodies, to differ with him in 
his conclusion. Nor is it the first time that I have differed with 
him in his conclusions with reference to certain points in his re- 
searches on fats; for as much as twenty-five years ago, in studying 
his researches, I remarked that, notwithstanding that he gave as 
the result of his experiments upon a wel!-known fatty body, namely, 
spermaceti, that the solid acid obtained as the result of saponification 
of the same melted at a point lower than that at which margarie 
acid melted, vet he concluded that the solid acid from spermaceti 
was margaric acid. In this conclusion I differed with him, and 
undertook a series of chemical researches on spermaceti, in which I 
proved that Chevreul’s deduction was incorrect, and that mine was 
correct, for I found the solid acid to be athalic, more commonly 
known as palmitic acid, a conclusion which was at once adopted by 
Liebig, Dumas, Berzelius, and others, and for criticism on said re- 
searches I would refer to Berzelius’ annual report of the progress of 
chemistry, in 1842. 

Furthermore, Chevreul himself states, on page 173 of his Re- 
searches on Fatty Bodies, paragraph 518, second part, “ that the pres- 
ence of margarate of potash (a neutral soap) favors very much the 
action of potash on spermaceti (a neutral fat), for in the experiment 
described, paragraph 516, the weight of spermaceti saponified was 
3,095, while in an experiment made comparatively with that in par- 
agraph 516, and absolutely under the same circumstances, where 
7,000 of spermacetti (fusible at 48° C.) was exposed to the action of 
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1,100 of potash dissolved in water without margarate of potash (a 
neutral soap), the quantity of spermaccti acidified (saponified) was only 
576.” From the above it will be seen why I differ with Chevreul 
in deductions from his own expériments. 
X Q. 89. At what date did you first come to the conclusion 
847 that. the opinion of Chevreul as to the rcsult of his own exper- 
iment (paragraph 1051, referred to by you) was erroneous, and 
that the contrary Opinion was correct ? 

A. Not until my attention was called’ to the investigation of the 
process of the defendant, say within the past twelve months. 

X Q. 90. Did you there repeat the said experiment described by 
Chevreul (paragraph 1051), and get a different result than that re- 
corded by him ? 

A. I did not repeat the experiment recorded by Chevreul, but 
took for granted that his experiment was correct in producing a 
homogeneous mass, completely soluble in alcohol. I merely re- 
viewed it in this light, and came to my own conclusions in reference 
to the nature of the changes. 

XQ. 91. Then, from Chevreul’s own account of his own experi- 
ment, you decided that he was entirely wrong in his conclusions 
therefrom ; is that so? 

A. No, it is not: for I have nowhere stated that Chevreul was 
entirely wrong in his conclusion. I have merely stated that I dif- 
fered with him in his opinion, and that he may be wrong. 

X (). 92. I differing In opinion from Chevreul do vou now think 
that you are right and he is wrong, or that you are wrong and he is 
right? 

A. It is my opinion that I am correct, but I would be careful 
myself against asserting this in a positive manner without a set of 
experiments made by myself, which might in the end prove Chev- 
reul to be correct. 3 

X Q. 93. Then at present vou have no fixed, definite, and positive 
opinion as to whether Chevreul or vourself is right; is that so? 

A. I have a positive opinion, subject to the qualification referred 
to in my last answer, namely, the repetition of the experiment. 

X Q. 94. Referring to your answer to cross-question eighty-four, 
referring to Chevreul’s said experiment, are you still of opinion that 
the solubility of the “ homogeneous mass in boiling alcohol” is a 
clear evidence that there was but a very small quantity of unde- 
composed lard present? Please consult the work before answering. 

A. Tam still of opinion that the quantity of neutral fat remain- 
Ing undecomposed was very much less than would have been found 
if the potash soap first formed had not decomposed a considerable 
amount of the remaining lard; and Chevreul distinetly states that 
he found neutral soaps, acid soaps, and undecomposed lard. 

XQ. 95. Up to the time when you discovered Chevreul’s mistake 
(if it be a mistake), as referred to in your answers to questions 
eighty-eight to ninety-one, inclusive, was the correctness of his con- 
clusion undisputed in chemieal science, as far as you know ? 

A. I nowhere state that “I discovered Chevreul’s mistake” in 
anything connected with his experiment in paragraph 1051, nor do 
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I mean by opinion of the result of the experiment that “ I discov- 
ered Chevreul’s mistake” any more than Christopher Columbus’ 
opinion of the existence of the western continent, expressed in the 
court of Ferdinand and Isabella, before he had first sailed would 
have entitled him to have asserted that he had discovered that con- 
linent. So far as regards the correctness of Chevreul’s opinion with 
reference to the result of the experiment in question, I do not know 
that it was ever disputed or ever noticed by other chemists. 

X Q. 96. Can you produce any standard chemical treatise of date 

prior to 1854 which states distinctly that fat ean be decom- 
S48 posed into “acid soap” (so called) by a quantity of alkali less 

than the chemical equivalents of the fat, in the presence of 
water, at a high temperature and pressure ? 

A. [ cannot produce any work stating that fact in so many words, 
but the inference to be deduced from the specification of the patent 
of Chevreul and Gay-Lussac in 1825 lead, [ think, to a just conclu- 
sion that such was acecomplished, for the patentees claim in said 
patent, among other things, to operate “ with an elevated tempera- 
ture, with the pressure of several atmospheres, in conjunction with 
potash, soda, and the other bases, by the acids, or by any other 
means, the saponification being accomplished with the smallest pos- 
sible quantity of an alkali;” and a little further on, in speaking of 
the decomposition of the S00 ps thus formed, where water was added 
to the mass, the result of the formation of one neutral and two acid 
soaps, shows, to my mind, that even at that time fats had been de- 
composed, to the knowledge of the patentees, by less than an equiv- 
alent of alkali, in a closed vessel, with water, steam, and pressure, 
which circumstance shows, to my mind, the object the patentees had 
In claiming a “saponification with the smallest possible quantity of 
alkali,” they having nowhere in their patent stated any definite 
quantity of alkali or base to be used by them. 

X Q. 97. Can you produce any scientific, chemical, or technical 
work, published before 1854, which states, in any plain, intelligible 
language, either with respect to Gay-Lussac’s patent or any other, 
that fats can de decomposed into acid soaps (so called) by a quantity 
of alkali less than the chemical equivalent, in. presence of water, at 
a high temperature and pressure ? 

A. I know of no technical work stating that fact in such “ plain, 
intelligible language” as to enable any one to carry out the result 
practically; but the scientific work before alluded to (Chevreul’s Re- 
cherches—see page 371, paragraph 1051), if critically studied, would, 
in my mind, ultimately lead to such practical results as have been 
obtained in saponification by a small quantity of alkali less than an 
equivalent. 

X Q. 98. Was it not discovered and published by Chevreul, in his 


, . * . 
work alluded to, that a neutral soap of potash or soda, by being dis- 


solved in a large quantity of water, would be decomposed into an 
acid soap, which wovld precipitate on the one hand, and into a very 
alkaline soap, which remained dissolved in the water, on the other 
hand? 

A. Chevreul states, as the result of dissolving 1 part of neutral 
117—8835 
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stearate of potash in 100 parts of boiling water, he obtained, on the 
cooling of the mixture, a solid matter, which is represented by a 
neutral stearate of potash and bistearate of potash and water, which 
retains a little more than one-fourth of the potash of the neutral 
stearate used in the experiment (page 54, paragraph 67). 
Here adjourned until 10 a. m., Saturday, June 26th, 1869. 
LEONIDAS H. PUMMILL, 
Notary Public, Hamilton County, Ohio. 


Met pursuant to adjournment. 


X Qo 99. Can vou state, from your own opinion,and from the au- 


thority of standard chemical works, whether a similar separation of 


solid: acid SOnE ps takes place when a neutral Soap) made of tallow and 
potash, and therefore contuning oleate as well as stearate of potash, 
is dissolved in water? 

A. T would state as my opinion that a sinilar decomposition 

would take place under the same condition of experimenting, 
oe Be and the statement of the eyperiment made by Chevreul, prine 
SH, paragraph 214, would seem to substantiate this opinion. 

XQ. 100] Ts the decomposition of the soapy mass by water spoken 
of in Gey-Lussee and Chevreul’s patent the same kind of decom- 
position as that referred to in your last answer? 

A. No: itis not, for my opinion is, in reading the letters patent, 
Where he claims the right to decompose the fat with the smallest 
quantity of alkah, and that under high heat and pressure, that the 
decomposition referred to In the question was originally made with 
a less quantity than the equivalent of alkali, and that the mass of 
fatty soups resulting from the decomposition before the water had 
been added (at the termination of the operation) already coutained 
acid, stearate, and margarate soaps, and neutral oleate soap. 

XN @. 101. Does Guy-Lussac and Chevreul’s patent state that the 
same or different products were obtained when operating at ordinary 
boiling temperatures on the one hand and at more elevated tem- 
peratures and pressures on the other hand ? | 

A. They do not state that different products are produced under 
these ditlerent circumstances; they simply state with reference to 
these two methods of saponification, the one in the open air and the 
other under pressure of several atmospheres, — presents great advan- 
tages over that practiced under the ordinary atmospheric pressure. 

XQ. 102. Do you, as a chemist, understand from Gay-Lussae and 
Chevreul’s patent that the product of their saponification, when 
operated at ordinary boiling temperature and pressure, Was the same, 
or a diflerent substance from the product of their saponifi ‘ation, 
when operated at a more elevated temperature and a pressure of 
several atmospheres? 

A. So far as the final production of certain industrial products, 
namely, stearic, argaric,and the oleate acids,—they were the same 
in both cases under all cireumstances. So faras the immediate pro- 
ducts of saponification were concerned, when they used in both cases 
a full equivalent of alkali they were the same. So far as the products 
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of immediate saponification were concerned, where a full equivalent 
of alkali was used in one case and less than an equivalent in another, 
they were not the same. 

X Q. 103. What do you understand by theexpression “ the smallest 
possible quantity of alkali,” as used in Gay-Lussae and Chevreul’s 
patent? 

A. By the light thrown upon the subject by the paragraph in his 
patent, where he shows by the action of water upon the mass taken 
from the digester that it contained an oleate and acid alkaline soaps, 
it is evident to my mind in that case he must have used less than 
an equivalent of alkali. 

X Q. 104. How much less? 

A. That I cannot tell, because he does not give the exact propor- 
tion of these different alkaline soaps. 

X Q. 105. Can you not tell whether it was more or less than one- 
half of the chemical equivalent of the fat” 

A. That IT cannot from the statement made in said patent; but, 
so far as my mere opinion is concerned, they used more than a half 
equivalent. 

XN Q. 106, Tt is vour “opinion,” then, that more than “a_ half 
eyuivalent” is “the smallest possible quantity of alkali” contem- 
plated in Gay-Lussae and Chevreul’s patent; Is that so? 

A. By no means, for Leannot go behind the expression of the 
patent from which [ quoted, when the expression is used, “ the 
stnallest possible quantity of alkali,” giving them, as I suppose, the 

right to use a quarter of an equivalent or less (if that should 
SoU) accomplish the result); but, so far as regards my opinion of 

their manner of operating In connection with the technical 
application to their patent, I do not believe that they ever operated 
with this very small quantity of alkali. 

X Q. 107. Do you not believe that a “quarter of an equivalent or 
less” of an alkali “would accomplish the result?” 

A. If this proportion of an alkali be used in one of the methods 
specified in said patent, namely, operating in conjunction with water, 
high heat, and pressure, it would. 

X Q. 108. It is your “opinion,” then, that a “quarter of an equiv- 
alent or less” of alkali is contemplated in. Gay-Lussac and Chev- 
reul’s patent to be used, in “operating in conjunction with water, 
high heat, and pressure,” to decompose fats Into acid soaps; is that 
so”? 

A. I do not state in any of my answers, or intend so to state, that 
it is my opinion that the patentees contemplated using the propor- 
tions of alkali referred to in the question. I merely state that they 
claim, and, in my opinion, have the right to use just what they 
claim. 

X Q. 109. Do you understand from Gay-Lussac and Chevreul’s 
patent that they also contemplated the use of lime in “ the smallest 
possible quantity ?” 

A. So far as regards what they contemplated, when they claimed 
to use the “smallest possible quantity of alkali,” it is my opinion 
that they did not contemplate the use of lime in the “smallest pos- 
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sible quantity;” for, although their letters patent give to them the 
right of using lime, they seem never to have emploved it in the 
decomposing of fats. 

X Q. 110. Tlow small a quantity of lime do you understand from 
their patent that they contemplated using when operating In con- 
junction with water at a high temperature and pressure to decom- 
pose fats? 

A. The only reference to the use of lime in their patent is where on 
in their patent they claimed “the saponification of fats by potash, r 
soda, or the other bases, by the acids or by all other means,” and dn 
lime and the other bases other than potash and soda do not seem to 
have occupied their attention at all; and therefore I think that they 
did not contemplate anything, one way or the other, about lime. 

X Q. 111. Can you find in Gay-Lussae and Chevreul’s patent now 
before you anything to show that they contemplated the use of lime 
in quantity less than the chemical equivalent, in conjunction with 
water ata high temperature and pressure, to decompose fats? — If so, 
please quote the words. 

A. As I stated in my previous answer that they did not contem- 
plate the use of lime any further than referred to in their general 
claim, of course it Is my opinien thasat they did not contemplate the 
use of lime masmall or any other proportion, in their practical 
operations, either ata high ora lew temperature, with or without 
pressure. 

XN Q. 112. Tread from Gay-Lussac and Chevreul’s patent, Defend- 
ants’ Exhibit No G2 * First, we decompose by water the soapy niass 
obtained by sapontfiving grease, tallow, ete, by an alkali; the water 
dissolves the oleate to the exclusion of the vreat tiass of the stearic 
and margaric acids, which are left behind in the state of supersalt 
(sursels”). Do vou tind amyvthing in the patent to indicate whether 
It Was at common boiling temperature on the one hand, or at a more 
elevated temperature and pressure on the other hand, that the 
“soupy mass” was “obtained by saponifving grease, tallow, ete., by 
an alkali?” If so, please quote the words.. 

A. [suppose that the term supersalt (as translated) to mean what 

[ have been referring to as acid soaps, and I do not. find 
851 anything in the patent which shows under which conditions, 

whether at ordinary or high pressure, these acid soaps and 
oleates were formed. 

XQ. 115. Do you understand from Gay-Lussac and Chevreul’s 
patent that “the soapy mass obtained by saponifying grease, tallow, 


ete., by an alkali” as it came from the boiler in which the saponifi- 
‘ation had been effected was an acid soap ? 
A. The soapy mass as referred to in the quotation made in cross- 
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question No. 112 LT understand must have been an acid soap, If his 
record be correct, although | have no doubt in most of his saponifi- 
‘ations the soups were neutral. 

XQ. 114. Is there anything in the patent to show when the said 
“soupy mnass ” was an acid soap and when it was a neutral soap, or 
whether, in any particular case, it was the one thing or the other ? 
If so, please quote the words. 
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A. The only place in the patent that it can be said that an acid 
soap wes formed is where it is stated that the “ water dissolves the 
oleate to the exclusion of the great part of the stearic and margaric 
acids which remain in the stzte of acid soaps.” Reading the rest of 
the patent as a whole I infer that the patentees aimed at speedy, 
practical, and remunerative results; with this view of the subject, 
common to all patentees, 1 suppose that most certainly the greater 
part of the operations (certainly those carried on in open vessels) 
must have had a sufficient quantity of alkali to bring about rapid 
decomposition with the formation of neutral soaps. 

The testimony of this witness not being concluded, and he being 
desirous of returcing to his residence, at Louisville, Ky., Mr. C. B. 
Collier, defendants’ counsel, proposes to produce the witness before 
a competent officer, at Louisville, on notice to complainant, and that 
this deposition may now be signed by the witness with the under- 
standing that it is not to be used until the witness has been tendered 
for further cross-examination ; to which proposition Mr. B.C. Tilgh- 
man, complainant's counsel, assents, 


J. LAWRENCE SMITH. 


LovisviL.Le, Ky., July 7, 1869. 

Examination of J. Lawrence Surry resumed, 

Present: Complainant and his counsel, B.C. Tilghman, Esq., and 
Chas. B. Collier, Esa. on behalf of the defendants. 

It is hereby agreed that the examination of J. Lawrence Smith 
shall proceed and be conducted in the absence of the notary; the 
answers to be written by the witness and the deposition, when con- 
cluded, to be signed by him, and that the testimony so taken shall 
have the same force and effect as if the same had been taken in the 
presence of the heiary in the usual manner. 

All objections as to the manner of examination as stated -being 
hereby waived. 

CHAS. B. COLLIER, 
Solicitor for Defendants, 
GEORGE HARDING, 
Solicitor for Compl, 
Ver B. C. TILGHMAN. 


X Q. 115. Do you mean to say that Gay-Lussae and Chevreul’s 

patent nowhere states or describes the direct product of their process 
of saponification to be an acid soap ? 

$52 A. They do not state or deseribe in their patent their 
direct products formed to be acid’ soaps. It is simply infer- 

ence that I infer in the case I cited in X Ans. 100 that acid soaps 

were formed. 

X Q. 116. Does Gay-Lussac and Chevreul’s patent contain any 
plain, distinet, intelligible instructions for forming acid soaps as the 
direct product of saponification? If so, please quote the words of 
such instructions. 

A. It does not. 

X Q. 117. Would not the quantity of alkali and acid consumed 
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be the principal expense in the manufacture of fat acids by the pro- 
cess of Gay-Lussac and Chevreul ” 

A. They would be. 

X Q. 118. Would not one-half of all the acid and alkali required 
have been saved by them if they had known and plainly deseribed 
any method whereby acid soaps would be formed as the direct prod- 
uct of saponification. 

A There would have been such saving. 

X Q. 119. From the time [of] Gay-Lussac and Chevreul’s patent up 
to 1854 has it not been generally stated in chemical and technical 
works that the direct product of the lime-saponification process was 
a lime soap, meaning thereby a neutral lime soap, or with an excess 
of lime? 

A. It has been so understood. 

X Q. 120. You have referred in answer to Ques. 7, in chief, to the 
paper by Faraday, to the change of fat in Perkin’s engine. Please 
state all the proofs, if any, contained in said paper (Dep. Exh. 1) 
that the changed fat there described was free fat acid. 

A. There was a substanee formed perfectly soluble in alcohol, “ soft 
and even fluid,” which when burnt only left a “slight ash of car- 
bonate of lime,” which substance Faraday distinctly states resem- 
bles Chevreul’s “acid of fat:” [and the correctness of this deduction 
is placed beyond all doubt in my mind, since the subsequent 
investigation of high-pressure steam, with or without water, upon 
fats, for its seems clear to me, as it must to all chemists, that it 
would have been impossible for the fats used in lubricating Perkins’ 
engine to have escaped the decomposition resulting In the forma- 
tion of fat acids. | 7 

(The part of said answer enclosed in brackets is objected to by 
complainant’s counsel as containing witness’ inferences drawn from 
“subsequent investigations,” and not proofs derived from the state- 
ments in Exh. 1 itself.) 


X Q. 121. Please read Exh. 1 carefully, and say whether vou 
are correct In saying that “ Faraday distinctly states ” the “ soft and 
even fluid ” substance to “resemble Chevreul’s acid of fat.” 

A. The statemement that T referred to in my last answer is con- 
tained in that part of Exhibit 1 where Faraday describes a portion 
of the product which, in my mind, was a mixture of fat acid and a 
little lime soap (this last being doubtless formed by the fat acid 
arising from the decomposing effect of the steam and water, or the 
fat, and the subsequent combination of this acid with a little car- 
bonate of lime, a not uncommon accompaniment of water), and in 
this part of the exhibit, Faraday, after referring to its being lighter 
than water, readily soluble in alkalies, more readily than fat, also 
soluble in alcohol, says in “this respeet resembles Chevreul’s acid 
of fat.” 

In the paragraph referred to by mein my last answer (speaking of 
the cold alcoholic solution referred to, line 36) Faraday says it left 

on evaporation a substance similar in many respects,” &e., 
853 , which statement of his evidently referred to what he says in 
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the previous paragraph about the resemblance of the substance 
to “acid of fat.” 

X Q. 122. Then the only reason you can give, derived from the 
exhibit itself, to show that the “soft and even fluid substance” was 
free fat acid is be cause this “soft substance ” is stated to be “similar 
in many respects” to the “ grayish substance” previously mentioned 
in Exh. 1, which grayish substance is stated to have “ resembled 
Chevreul’s acid of fat” in certain particulars? Is that so? 

A This is the only direct statement that Faraday has made on 
the subject. But a very strong inference can be drawn from its 
complete solubility in cold alcohol, and a still stronger inference 
can be drawn from the fact that neutral fats exposed, as, that which 
Perkins used, to a very elevated temperature under pressure with 
steam and water, must have been decomposed and fat acid formed ; 
if this were not so, all that is now supposed to be so definitely known 
about the decomposing effect of heat, pressure, steam, and water on 
futs is but a mere scientific and technical fallacy. 

X Q. 123. Do you mean to say that your strongest reason for in- 
ferring that the product from Perkins’.engine was free fat acid is 
your present heastahe that fats will be decomposed into free fat 
acids and glycerine by the action of water at a high temperature 
and pressure ? 

A. The strongest inference is, as I stated above, that fat cannot 
be exposed to high heat, pressure — steam, with or without water, 
without undergoing decomposition. 

X Q. 124. Did you ever see, hear of, or read of a free fat acid of 
oil or tallow whieh would not melt in boiling water, and was insolu- 
ble in ether or nearly so? 

A. I never did. 

X Q. 1243. Can you, as a chemist, recognize a substance degcribed 
as being insoluble in ether, or nearly so, to be free fat acid of oil or 
tallow ? 

A. So far as my memory serves me, I should say not. 

X Q. 125. Can you, as a chemist, recognize the “grayish substance” 
which is described in Exh. | as not melting in boiling water, and 
as being insoluble in ether, vr nearly so, to be free fat acid of oil or 
tallow ? 

A. From Faraday’s description we must infer that the grayish 
substance was either free fat acid and a lime soap or an acid lime 
soap; that it was only free fat acid, his own statement, in regard to 
the substance leaving a residue of carbonate of lime, shows was nut 
the case. | 

X Q. 126. It is certain that this “ grayish substance ” consisted in 
part at least of lime soap, is it not? 

A. In the description we have of this investigation, made at a 
time when researches in organic chemistry had hardly more than 
commenced, we have to learn much in reference to the true nature 
of the results then obtained by the light of more recent investiga- 
tions, so that, beyond the statements of Faraday, all the rest is 
simply inference. Faraday himself does not state anything in his 
remarks about a lime soap. 
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X Q. 127. Is it not certain that the lime in the “grayish substance” 
must have been in chemical combination with the fat, Inasmuch as 
it dissolved with the fat in the hot aleohol, and precipitated with 
the fat (forming flocculi) on the cooling of the aleohol ? 

A. In my opinion such is the case. 

X Q. 128. Then the chemical combination known as “ lime 
$54. soap” must have been present in the “grayish substance” in 
quantity corresponding to the lime found in it, must it not ? 

A. I should say so. 

X Q. 120 And if the lime found in it was in quantity equivalent 
tu the fat present, the “grayish substance” would have consisted en- 
tirely of neutral lime SOUP), would it not? 

A. IT should SUP POse SO, 

X Q. 130. The question whether this grayish substance was a neu- 
tral lime soap or not would depend entirely upon an unknown fact, 
viz., Whether the unknown quantity of lime present in it was greater 
or less than the chemical equivalent of the unknown quantity of fat 
present in it. Is that so? 

A. IT should say it was. 

XN Q. 131. Will not a neutral lime soap by digestion in hot alco- 
hol give a solution which, on cooling, will let fall.a precipitate con- 
sisting of the larger portion of the neutral lime SOUP) dissolved ? 

A. Thave never tried this experiment and cannot answer. 

X Q. 152. Can you testify positively to the contrary ? 

A. Tcannot testify either one way or the other on a point in 
technical science that LT have not experimented with, and about 
which, Tam told, there is difference of opinions among those who 
speak of the matter within their own authority and that of others. 

XN QL 133. Will not a neutral lime seap dissolve in strong alkalies, 
making a turbid solution consisting of a solution of an alkaline soap, 
holding im suspension free lime, which causes the turbidity ? 

A. That Tecannot tell, but suppose it might: [cannot refer to any 
author who seems to have tried the experiinent, 

XN QQ. 14. Contining vourself strictly to the chemical properties of 
the “ gravish substance “as thev are described in) Exh. 1, can vou 
name any which would enable vou to testify positively that said 
“gravish substance ~ contained any free fat acid whatever? If so, 
please state the properties 

A. None that would enable me to testifv positively that such was 
the case, but some that would lead me to infer that such might be 
the case. 

XQ. 155. Ina neutral lime soap made by saponifving a mixture 
of equal parts of olive ot] and tallow, there would be a quantity of 
oleate of lime mixed with stearate of lime, would there not? 

A. There would be. 

X Q. 136. Gmelin’s Chemistry, London, 1865, v. 17, p. 70, states 
that oleate lime melts ata gentle heat and becomes transparent ; 
dissolves in alcohol and = ether. Supposing this to be correct, and 
that a quantity of neutral lime soap made from oil and tallow had 
been digested in hot aleohol, and the clear solution cooled, would 
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not the cold alcoholic solution probably contain some neutral oleate 
of lime? 

A. Certainly it would, if I take as authority one who says that 
oleate of lime is soluble in alcohol and ether. I have not that au- 
thority to refer to at at this time to see what researches he refers to, 
and in what proportions or under what conditions said solution 
takes place. 

X Q. 137. From the description in Exh. 1 it is certain, is it not, 
that the “soft and even fluid substance” did consist in part at least 
of lmme in chemical combination with the fat in the state known as 
oleate of lime * 

A. To my mind it is certain that “the soft and even fluid sub- 

stance” was essentially free fat acid, perliaps as free from lime, 
855 or. nearly so, as the ordinary technical fat acid used in the 

arts. Of course, what trace of lime there was present I be- 
lieve to have been in combination with its equivalent of fat acid. 
All of my above conviction is based upon the description as set forth 
in the various parts of Exhibit No. 1. 

X QQ. 158. Please quote from Exh. 1 all the passages containin 
any proof that the “soft and even fluid substance” there deseribec 
was essentially free fat acids. 

A. First. The title of the article as given bv Faraday himself, 
“Change of fat in Perkins’ engine by water, heat, and pressure,” 
clearly shows that this chemist did recognize and prove that a 
change had taken place in the fats that had been subjected to the 
action of Perkins’ engine. 

Second. The substance under consideration, “the soft and even 
fluid substance.” was very soluble in alcohol, as it furnished a clear 
solution in cold alcohol. 

Third. Faraday refers to that substance as resembling. the fat 
acids of Chevreul, and if Faraday’s opinion is werth anything in 
any part of the exhibit, it should certainly have weight with myself 
and others so far as the then known properties of fat acids were 
generally understood. 

Fourth. That this substance could not be regarded as a neutral 
fat from its marked solubility in cold acohol, and as it contained 
only a slight amount of lime, as shown by the “slight ash of car- 
bonate of lime” left after combustion; and, furthermore, as it was pro- 
duced from a fat, there are the strongest grounds for supposing that 
it was a free fat acid with a little trace of lime seap, and I should so 
have regarded it had I first seen the article at the time that Fara- 
day first made it public. 

Q. 139. Inasmuch as neither the quantity of aleohol used nor the 
quantity of the soft and even fluid substance obtained by its evap- 
oration is mentioned in Exh. 1, please state your authority for as- 
serting in your last answer that it was “ very soluble in cold alco- 
hol.” 

A. Linfer that from the fact that it is supposed he had a reasonable 
quantity of material to operate with, and in the absence of positive 
statements in regard to quantities we are entirely left to our own 
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inferences, and I do not pretend to say that my evidence goes any 
farther than that. 

X Q. 140. Then you actually know nothing as to what the quan- 
tities employed were, and you do not know that the “ soft and even 
fluid substance” was “ very soluble in cold aleohol,” or that it had 
a “marked solubility in cold alcohol;” is not that so? And do 
you wish these assertions to remain apart of your answer to X Q. 
138? 

A. Of course, not knowing the actual quantity used, the infer- 
ence made with reference to the substance being “ very soluble in 
cold alcohol” was one of those legitimate inferences ailowed to 
chemists in reviewing the labors of others where definite quantities 
are not given. Inthe present instance, where one is forced to ad- 
here more closely to the exact letter of the exhibit, it is but proper 
to strike out.the words “ very and marked,” and it is my desire that 
it be done. 

XQ. 141. Then knowing nothing as to whether the “soft and 
even fluid substance ” was very soluble in cold alcohol or the direct 
reverse, your only remaining grounds for supposing that it was free 
fat acids are, first, that it is stated to be “similar in many respects ” 
to the “grayish substance” previously deseribed in Exh. 1; and, 


second, that it burnt in the same manner, leaving a slight ash of 


carbonate of lime; is not that-so? Or if you can show other defi- 
nile proofs existing in the exhibit, please quote them in the pre- 
else words of the exhibit. 
S56 A. When vou ask for proofs in the matter, so far as regards 
their operation on my own mind is the only way that I can 
form any conclusion, and it is by taking the exhibit as a whole that I 
find sufficient proof and undertake to give my opinion; and due 
regard for the principles which govern me in chemical deductions 
bind me to the conclusions I have stated in cross-answer 138. 

XQ. 142. Which of the chemical properties of the “ soft and even 
fluid substance,” as said properties are described in Exh. 1, lead you 
to the conclusion that it was free fat acids? Please quote the de- 
scription of said chemical properties in the precise words of the ex- 
hibit, 

A. The answer to cross-question 138 embodies all that I have to 
say on the subject. 

X Q. 145. Is the “soft and even fluid substance” named or de- 
scribed in any part of Exh. 1, except in the following passage, viz: 

“The cold alcoholic solution on evaporation left a substance sim- 
ilar, in many respects, but much softer—even fluid. It burnt in a 
similar manner, leaving a slight ash of carbonate of lime. The 
merest trace of copper was found in these substances.” 

A. It is not referred to specially in any other part. 

XQ. 144. To what was this substance similar to in many re- 
speets ? 

A. It was “similar in many respects” to the article previously 
referred to as depositing from the alcohol in floceuli, and which 
Faraday states resesembles Chevreul’s acid of fat.” ° 
XQ. 145. You mean to say that it was similar to the “ grayish 
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substance ” (formed by fusing the flocculi), the chemical properties 
of which are previously described in the exhibit. Is that yeur 
meaning ? 

A. I mean to say that it was similar to the floceuli, which, in 
fusing, gave a grayish substance. 

X Q. 146. Are you correct in saying, in answer to cross-question 
144, that Faraday states that the flocculi or grayish substance “ re- 
sembles Chevreul’s acid of fat?” Does not Faraday state that it re- 
sembled Chevreul’s acid of fat in only two particular properties, 
and does he not mention others which you know to be precisely the 
opposite of the properties of Chevreul’s acid of fats ? 

A. Faraday mentions two respects in which he considers the sub- 
stance to resemble “ Chevreul’s acid of fat.”. He mentions other 
properties which show that he was not operating with pure free fat 
acid, or fat acid unmixed with lime or other substance. 

X Q. 147. You have already stated that none of the chemical 
properties of the “ grayish substance,” as they are deseribed in Exh. 
1, would enable you to testify positively that it contained any free 
fat acid whatever. I now ask you which of the chemical properties 
of the “ soft and even fluid substance” described (confining yourself 
strictly and accurately to the chemical properties deseribed in the 
exhibit) would enable you to testify positively that said “soft and 
even fluid substance ” contained any free fat acid whatever? 

A. It must be understood that when [ answered the cross-question 
154, in regard to “ testifying positively,” [ understand by testifying 
positively to mean to mean to know to a certainty, and with sach 
an understanding [answered the first part of the cross-question 134, 
but adding, in the same answer, that there were some properties 
“that would lead me to infer that such might be the case,” viz., 
that there were free fat acids present; and for the same reason, 
while | cannot testify positively about the “ soft and even fluid sub- 
stance” on so short and imperfect a description as Exhibit No. 1, I 

am convinced that there are even stronger reasons for sup- 
S57 ~—s posing that the soft and even fluid substance contained more 

or less free fat acid. For further elucidation of my opinion, 
see answers to cross-questions 125 and 138. 

X @. 148. Please verify the correctness of the annexed translation 
from Peret’s Eneyelopedia—Manufacture of Fat Acids, Paris, 1849, 
p. 82, viz: “ The foreign substances, such as vegetable, albumen, or 
mucilage, which occur in crude palm oil, exercises upon it a remark- 
able action. It undergoes a decomposition of the glycerie com- 
pounds by which the fat acids are set a liberty, as also the glycerine, 
which separates without alteration. This decomposition, which is 
known by the name rancidity—the state in which palm oil nearly 
always arrives with us—is then favorable to the treatment of this 
substance and to its application to the manufacture of palmitic 
‘andles. We have said that palm oil arrives in Europe in a state 
of rancidity, more or less advanced—that is to say, containing more 
or less free acids no longer combined with glycerine. The quantity 
of this free acid inereases with age, and at the same time the melt- 
ing point gets higher. MM. Pelouze and Bendet have found in 
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fresh palm oil one-third of free acid—in some, which melted at 31° 
cent., one-half, and in another specimen, which melted at 36° C., 
even four-fifths of its weight. In very old palm oil the melting 
point becomes elevated even up to 37° cent.” Does the above state- 
ment agree with general experience and with your own? Did you 
ever examine any palin oil of commerce that did not contain free 
fat acid ? 

A. I have never examined the question except in a most casual 
way. The palm oil I have seen has been more or less rancid, and 
the authors cited by Roret (Manuel des acids gras) are to be relied 
on. The Translation from Roret I have verified as correct. 

X QQ. 149. Is it not the fundamental and essential condition of 
the process of distillation, as understood by chemists, that the sub 
stance distilled should be converted into gas or vapor? 

A. The fundamental principle of distillation of any substance, 
per se—that is to say, when alone—is the conversion of that sub- 
stance into what is known as gaseous vapor. When, however, two 
substances that do not mix, and have very different temperatures at 
which they distill, — rapid distillation of both substances may occur 
at one and the same time at a temperature much below the distill- 
ing point of the least volatile. In what condition this last sub- 
stance is When distilling has never been determined—whether as a 
guseous vapor or in an exceedingly minutely-divided state, yet not 
& gaseous vapor proper—no one has ever determined, and I do not 
see how it could be determined experimentally. 

X Q. 100. Referring to Def’ts’ ex. 12, was the fat acid deseribed 
therein as having been distilled converted into vapor? 

A. The fat acid here distilled was carried over in manner similar 
to that in which many substances are distilled, by heating with water 
when those substances by themselves would require a high tempera- 
ture to distill them, the steam formed by the water carrying over 
such substance, it may be in the form of vapor or it may be, as men- 
tioned in the last answer, in a condition not (properly speaking) a 
gaseous vapor. In my own mind it is analogous to the evaporating 
effect of a current of air on the surface of water exposed to it. In 
still air the water would evaporate slowly. With air in motion and 
the temperature remaining the same the evaporation would be 
rapid, 

XQ. 151. In Scharling’s process do you understand that the fatty 
substance found in the condenser was of a different nature from 
that left behind in the still; if so, what was the difference ? 

A. Lunderstand from Scharling’s experiments that he oper- 

858 ated for two hours, with two poundsof fresh palm oil, in his first 
experiment, and that during that time one-half of the palm 

oil acid had passed over as free fat acid. The other portion remain- 
ing behind was doubtless palm oil, more or less unaltered, and had 
he continued the experiment with the necessary precautions he sets 
forth nearly the whole of the mass would probably have passed 
over (the Impurities, and possibly some altered organic products, re- 
maining behind). Scharling says he did not investigate very clearly 
the acids distilled in the residue. In his treatment by steam of 
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‘astor oil and tallow he says nothing further on the residues to en- 
able me to come to a definite conclusion as to what the residue con- 
sisted of. 

X Q. 152. The free fat acids existing in commercial palm oi], as 
mentioned by Pelouze & Bendet, would have been the first portion 
to distill over, would it not? 

A. Had there been free fat acids in the palm oil used by Scharl- 
ing they doubtless would have been the first to pass over. 

X Q. 153. As far as such pre-existing free fat acids are concerned 
there would have been no decomposition of neutral fat and no pro- 
duction of glycerine. Is that so? 

A. There would not. 

X Q. 154. Does it agree with your knowledge of the process of 
distillation, or do you find any evidence in Ex. 12, that in Scharl- 
ing’s experiment the ebullition split up the oil into small particles, 
which were carried over by the elastic force of the vapor as dust will 
be floated and carried off by the air? 

A. There is nothing said in this relation in the record of the ex- 
periments of Scharling, as contained in Exhibit No. 12. I do not 
believe that it was carried over as dust is floated and carried by air, 
but I do think it may have been carried over in the way that one 
substance may carry over another in the process of distillation, as 
referred to in my answer to cross-question 150. 

X Q. 155. [ understand you to mean that the vapors of many sub- 
stances will, at heats far below their boiling points, diffuse into other 
gases or vapors, as water at, say, 90° F. will rise in vapor and diffuse 
itself into common air, and will be deposited again as liquid water 
when that air is cooled again to, say, 40° F. Is this your meaning? 

A. I mean that when two substances are heated together for dis- 
tillation, one of which boils at a much lower temperature than the 
other—that when the one of lowest temperature of ebullition begins 
to boil—that the vapor thus formed will carry over the other sub- 
stance, although its point of ebullition is much higher. 

X Q. 156. Bearing in mind the fact that all commercial palm oil 
contains free fat acid, do you find in Ex. 12 any positive proof that 
Scharling obtained glycerine, knowing it to be such, from his distil- 
lation of palm oil? 

A. I consider that we have positive proof of that fact in Scharling’s 
statement in the following sentence, after having experimented with 
palm oil, castor oil, and tallow, and obtaining fat acid without the 
formation of crolein. Scharling says: “ After it was thus determined 
that various glycerides, though with unequal facility, might be de- 
composed simply by superheated steam, in like manner as by strong 
bases, I proceeded to try (prove) the operation of superheated steam 
upon whale oil, dolphin oil, and wax,” and, as I know that the de- 
composition of fats by the strong bases results in the formation of 
glycerine, I consider the above as positive proof that Scharling did 

produce glycerine by the action of superheated steam on fats. 
859 X Q. 157. In cross-question 156 you were asked, not what 
you now suppose Scharling to have produced, but what the 
exhibit itself shows Scharling to have recognized and described as 
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his product. I therefore now ask you to quote, in the words of the 
exhibit, any passage in which Scharling plainly and intelligibly 
announces that he obtained glycerine as a product. 

A. What I state in my last answer is not what T now suppose, but 
would authorize me, or any other chemist, to assert that Scharling 
obtained glycerine ; that he purified it for the vats, there is no evi- 
dence of his hay ne Jone. UT consider that he sets that forth in the 
paragraph commencing with “Tn all these distillations ” and on to 
“dolphin oi] and wax,” Urese words embracing all Uhat he sets forth 
On The sua dyer q 

X QOISS. Who first made and published the specitic announce 
ment that glveertie (manmng it) as well as five Rt ackls Was a pro 
chact of the distillation of me-tral fats by steam ” 

A. Dubruntaut was the first that I Know of who made the specitic 
announcement that glycerine (maming it) was a product of the dis- 
tillation of neutral fats by steam. In the patent tukem out the 17th 
of September, IStl, we tind the following words { paige 495, January 
Reports Paris Exhibition, 1855): “ La distillation élimine ainsi tout 
Vacide gras que Thuile pent produice, et il reste dans la chandieré 
un résidu notatu sirupeux au visqueux qui ne parait étae que de la 
glycerine ou un produit altére de-cette matiére.” Translation : “ The 
distillation thus eliminated all the fat acids that the oil could pro- 
duce, and there remained in the still a black, svrupy, viscous residue, 
which appeared to be only glycerine, or an altered product of this 
substance.” This, to the best of my knowledge, is the first place 
where | know that glycerine is mentioned by name in connection 
with the products of the decomposition of the fats by steam; that 
it was a well-recognized fact that superheated steam would decom- 
pose fats into fat acids and glycerine is shown by a passage in 
Paven’s Pieces de Chenue Industrielle, 1851: where, referring to 
the distillation of fat acids formed by the sulphuric acid saponifi- 
cation, he announces that anv small portions of fat that had es- 
ceaped the sulpharic acid saponification would be transformed by 
the current of steam Into fat acids and giveerine. (See Paven’s 2d 
wd, Vel.) 

(Complainant's counsel gives notice that he objects to the printed 
Exhibit No. 8, contained in detemdants” book of exhibits, being used 
amd read at the hearing. as said Exh. No. S ts imperfeet and incom- 
ete, and gives an incorrect idea of the process which it professes 
to describe.) 


X Q. 160. Is the “black, syrupy, viseous residue,” mentioned by 
Dubrunfaut in S41, the same chemical substance known as glycer- 
ine in lSo4? 

A. I shall say, from the statements of Dubrunfaut referred to in 
the last question, that it was glycerine, more or less impure, and 
might have been purified by processes now in use for purifying the 
impure glycerine arising from other methods of saponification. 

X Q. 161. This black residue of Dubrunfaut was left in the still 

2 


after the fat acid had been distilled off at a temperature of 330° 
cent., or 626° Fah., was it not ? 
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A. The fat. distilled in Dubrunfaut’s process was heated to 626° 
Fah. The temperature of the steam, however, used by him, is not 
given in the portion of the patent now before me. 

X Q. 162. Please look at Dubrunfaut’s patent, agreed extract, 

(Def ts’ Exhibit No. 4, Tilghman os. Mitchell) and say whether 
S60) it does not expressly mention that the steam ts heated to 
from 200° to 350° C. or S8z° te GQ6° Faber. 

A. My previous statement was based on an extract of a portion 
of the patent as utained in the Pars Jury Report for ISSA, page 
WA The patent itself pernnits all ranges of temperature fram 3a2° 
Pahr to @6° Pabr. for heating the fat. and the extract to which 
reference is made tn this last question, and te which my attention 
is specifically called, quotes a part of the patent where it is said 
that the steam is heated from 32° to 626° Fahr. so that m Da- 
brunfaut’s process the ranges of operation in the patent were: Fat 
heated to 392° Fahr. with steam at 382° Fahr., to fat heated: to 
626° and steam heated to 626° Fahr. : 

X Q. 163. I] read from Watt’s Dictionary of Chemistry, London, 
1866, vol. 2, p. 887: “Glycerine, concentrated as much as_ possible 
by evaporation, is an uncrystallizable syrup, liquid, colorless, in- 
odorous, sweet to the taste, neutral to test paper. Its specific gravity 
is 1.260 at 15.5 C. (60° Fahr.) When it is distilled per se only a 
small portion passes off undecomposed, but in an atmosphere of 
steam it distills without decomposition. Please state particularly 
“ what are the properties of the “ black, syrupy, viscous residue” of 

Dubrunfaut by which vou recognize it to be the same chemical sub- 
stance as “ glycerine ? ” 

A. First. Dubrunfaut’s statement that it appeared to be glycerine 
or an altered product of this substance. Secondly, that in my ex- 
periments with glycerine I have frequently evaporated the glvcer- 

ine hgquor from the saponification of fats a obtained a thick, 
black, svrupy mass, which, when puritied by animal charcoal and 
other means, furnished me with a white liquer having all the prop- 
erties of pure glycerine, Dubranfaut, however, gives no details of 
the properties of the substance he referred to as giveerine, simply 
alluding to it as “a black, svrapy, or viscous residue.” but when 
consider that this product of Dubrunfaut was obtained from fats 
I see no reason for changing my opinion already given of its con- 
taining more or less glycerine. 

X Q. 164. T understood you, then, to say that from your knowl- 
edge and research in this branch of chemistry you believe that when 
— neutral fats are distilled with steam at a temperature of from 392° 
Fahr. to 626° Fahr., the free fat acids will be distilled over and the 
glycerine will be left behind in the still as “a black, syrupy, viscous 
residue ;” is that your belief? 

A. No, you are not to understand that; for I suppose in Dubrun- 
faut’s process glycerine must have gone over with the fat acids. I 
only state that in the residue he observed he was doubtless correct 
in saving that it may have been “ glycerine or an altered product of 
this substance.” 

X Q. 165. To the best of your chemical knowledge and belief, 
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when neutral fats are distilled with steatn at temperatures from 392° 
to 662° Fahr., does the glycerine remain behind in the still as a 
residue at the end of the operation, or does it distill over with the 
fat acids ? 

A. I have never experimented with this method of distillation, 
and we have but little in scientific works that is very definite on 
this subject, yet I can very well imagine that for the greater part 
of the range of temperature above stated a portion of the glycerine 
might certainly remain behind. 

X Q. 166. At which portion of the range of temperature would 
the glycerine remain behind in distillation by steam ? 

A. This I cannot answer precisely, but suppose that at a tempera- 
ture at least as high as 550° Fahr. that a portion of the glycerine 
might remain behind in the operation as performed by Dubrun- 

faut. 
S61 X Q. 167. When and by whom was glycerine first obtained 
as a commercial product by the process of distillation of 
neutral fats by steam ? 

A. I believe it was obtained as an article of commerce with the 
above process by Price & Co.'s factory, in England, in July, 1554, 
according to Wilson & Payne's patent. 

X Q. 168. Does any one of the technical works which refer to Du- 
brunfaut’s patent mention glyeerine as one of the useful products of 
his process ? 

A. None that I know of. 

X Q. 169. Are not Wilson & Payne mentioned as the authors of 
this process in the reports of the English and Frenel juries, and in 
all the technical works you have seen on the subject? 

A. So far as I know Wilson & Payne are mentioned as the first 
individuals who had obtained both fat acids and glycerine as arti- 
cles of commerce by the action of steam on neutral fats. 

X Q. 170. Has it been known to chemists since the time of Chev- 
rucl, 1825, that neutral fats will form soaps with the alkaline car 
bonates (of potash and soda) by long boiling at 212° F.? 

A. Chevreul IT believe to have been the first person to show that 
boiling fats and a solution of carbonate of potash would result, after 
a long-continued action, in the formation of soap, and what is true of 
the carbonate of potash is equally true of the carbonate of soda. 
The proportions of fats and carbonate of potash employed by 
Chevreul were one part of fat and two of crystallized carbonate of 
potash. 

X Q. 171. You have stated in answer to question 12 in chief that 
in your view the temperature of complainant’s process as patented 1s 
confined within certain limits, viz., between 440° Fahr. and 660° 
Kahr. Please state whether in vour opinion the chemical process 1s 
the same or different at 440° and at 660° Fahr.? 

A. Tshould suppose that it was the same, differing in degree, how- 
ever. 

X Q. 172. Please explain more precisely what you mean by 
“differing in degree.” 

A. What I mean is degree of intensity and consequently in rapidity 
of operation, 
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X Q. 173. You understand, then, from complainant’s patent that 
the chemical action of the water on the fats in producing fat acids 
and solution of glycerine is the same as 660° Fahr. as at 440° Fahr., 
but requires a longer time at the lower heat; is that so? 

A. In complainant’s process, so fur as the theory of it is concerned, 
I believe the heat is the primary agent in bringing about the result, 
the water being secondary in its action. With this view of the sub- 
ject the temperatures above referred to would differ essentially in the 
longer or shorter time of accomplishing the result; with this differ- 
ence, however, without excessive care in the management of the pro- 
cess acroleine might be formed in smaller or larger quantities when 
the higher temperatures are used. 

X Q. 174. At what degree of heat below 440° Fahr. would any 
change occur in the chemical action involved other than that of re- 
quiring longer time of operation ? 

A. This I cannot answer fullv ; in regard to such fats as are used 
in candle-making I have experimented at 320° Fahr., and decom- 
posed one-tenth of the fat in eight hours. 

. X Q. 175. Did you ever see Wilson & Payne's process for distilling 
free fat acids and glycerine from neutral fats by steam ” 

A. I have seen the apparatus and the operation going on In 

862 Price and Co.’s factory ; at least what Mr. Wilson pointed out 

to me as the apparatus when on a visit to the factory. I did 

not examine it critically, for 1 knew that it was a process that they 

F surrounded with a certain amount of secrecy at the time of my visit. 

X Q. 176. How long did it take to distill off a charge of neutral 
fat into fat acids and glycerine ? 

A. That I do not know; if I were told at the time, I have for- 
gotten. 

X Q. 177. Do you know or did you ever hear of any other factory 
than Price & Co., London, where this precess is practically-carried 

on? 
A. I have never heard of any. 
X Q. 178. What is the lowest limit of temperature at which that 
process is practically carried on? 
A. I do not know the lowest temperature at which Wilson operates. 
XQ. 179. Please deseribe the physical condition of the fat, water, 
and lime, and also of the fat and water alone, as they came out of 
the tubes, in your experiments made in the paraf-ine bath, as deseribed 
in your answer to question 12 in chief. 
A. I took them out, of course, when cold, and can only describe 
? them in that condition. The first was a soft, homogeneous, whitish 
mass intermingled with matter; the latter was quite like fat float- 
| ing on the surface of water, whitish, soft, and opaque. 
X Q. 180. In vour answer to cross-question 34 you say that there 
is a physicial difference between defendants’ product from their 
| digester and a mixture of neutral lime soap and free fat acids, in 
that the first is transparent and the latter opaque, with the neutral 
| lime soap diffused through. Please state whether the latter will not 
| also be transparent, if it be heated so that the neutral lime soap 
becomes dissolved in the free fat acids. 
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A. It is possible that it may be so after heating together for some 
time the fat acid and lime soap, but in this case there may be formed 
an acid lime soap. of 

X Q. 1801. Does not the theory of Pelouze, as to the chemical 
action in DeMilly’s process, rest upon the assumption that water at 
a temperavure of 150° to 160° cent. (802° to 320° Fahr.) can decom- 
pose a neutral soap into an acid soap and a very basic —_ ? 


A. That is Pelouze’s theory, as he states it in his article describing 
the reaction. 

X Q. 181. Do you adopt Pelouze’s theory as your explanation of 
the chemical action which takes place in defendant's process ? 

A. In regard to this question, I have only to answer what was 
stated by me in answer to question-in-chief 12, where I stated that 
“as regards my theoretical opinion of the operation in defendants 
process, ete.,” giving my reason then for my unwillingness to enter 
Upon a theoretical consideration of the subject without more light 
from my own experiments and those of others. 

X @. 182. In your answer to cross-question 72 you say “In De- 
Milly’s process I believe that the water used is capable at a high 
temperature of liberating free fat acid from the acid lime soap first 
formed. In your answer to cross-question 60 you say that DeMilly’s 
process is substantially the same as defendants’ process. In your 
last answer and the prior answer referred to in it, vou say you are 
unwilling to form any theory upon the subject. Please say which 


of these two answers vou wish to be retained as the eX pression of 


your fixed and deliberate opinion. 
863 A. If the plaintiff's counsel will examine ‘arefully my 

answer to the last question and the answers to cross-questions 
72 and 60, to which he refers, he will find that there is no connec- 
tion between the answer to last question and the cross-questions 72 
and 60, for the last answer is in relation to Pelouze’s theory of the 
action of water on a neutral lime soap, and my previous answers 
refer to acid lime soap. : 

X Q. 185. T understand, then, as the result of your deliberate con- 
sideration of the subject, that you decline to offer any definite and 
positive explanation or theory of the chemical action which takes 
place in defendants’ processes ,; is that so? 

A. You are to understand that I have nothing further to add on 
this subject than what was stated in answer to question-in-chief 12, 
where [ state that “ as regards the respective part that each agent of 
decomposition plays I do not believe that any chemist can give a 
reliable explanation in our present state of knowledge,” &e. 

XN Q. 184d. If DeMilly’s process was worked at a temperature 100° 
Fahr. higher than those named in his English patent would it then 
become a different chemical process ? 

A. In theoretical chemistry it would not; in technical chemistry 
it would. 

XQ. 185. Would the chemical actions involved remain the same 
at the different temperatures named ? 

A. The chemical action would doubtless be the same, with this 
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difference—that the increased temperature would cause a more rapid + 
result. 

X Q. 186. Did you ever perform the operation of distilling fat 
acids with steam ? 

A. Never. 

X Q. 187. Do you or do you not know that in all processes of dis- 
tillation by steam, either of neutral fats or of fat acids, a black, viscid 
residue is always left in the still ? 

A. I know nothing as to the residue in the distillation of neutral 
fats by steam, if there be any. As to the fat acids (as they are made 
by the decomposition of fats by sulphuric acid) I do know that there 
is a thick, black, viscid residue fhat results from the decomposing 
action of the sulphuric acid, and upon certain constituents of the 
fats. 

X Q. 188. In DeMilly’s process, as you have seen it worked or 
described, was superheated steam used ? 

A. The steam was passed directly from a boiler, at a high tem- 
perature, into the digester; passed between the boiler and digester 
through heated tubes. 

X Q. 189. Will the action of heat alone, without water or steam, 
upon neutral fats give glycerine as a product, or will it destroy the 
glycerine ? 

A. It will destroy the glycerine at a temperature that will decom- 
pose fats. 

X @. 190. Is this process used in practice for manufacturing fat 
acids ? 

A. A patent (at an early period) was taken out for the manu- 
facture of fat acid by this process, but is was only used to a limited 
extent, as far as I can learn, for less disagreeable and more econom- 
ical processes were adopted. (Moses Poole’s patent, June 9th, 1825, 
in England.) . 

X Q. 191. In defendants’ processes are the fat acids distilled ? 

A. They are not. 

X Q. 192. In defendants’ processes is the presence of water 
864 at a high temperature and pressure (about 75 to 85 pounds 
per square inch and about 520° Fal.) necessary ? ' 

A. It is; because you could not treat properly the fat with the 
lime without it, as the water is required to make a milk of lime, 
such as is introduced into the digester. 

X Q. 193. In your answer to cross-question 72 you say: “In De- 
Milly’s process I believe that the water used is capable, at a high 
temperature, of liberating free fat acid from the acid lime soap first 
formed.” Please state upon what facts or experiments of your own 
or other persons vou base this belief. 

A. IL have none but those stated in answer to cross-question 72. 

X Q. 194. In the process of Dubrunfaut (Def ’ts’ Ex. No. 8), or in 
that of Scharling (Def’ts’ Ex. No. 12), or in that of Payen (Def’ts’ 
Ex. No. 8), is any liquid water at a high temperature and pressure 
present, mixed with the fat, during the operation ? 

A. There would appear to be no water present in a liquid form. 
X Q. 195. Could the process of defendants or of complainant be 
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operated in the distillatory apparatus of Dubrunfaut, or of Scharling, 
or of Payen, referred to in cross-question 194, or could either of the 
three last-named processes be eperated in the apparatus of defend- 
ants orcomplainant? 

A. The processes of both the complainant and defendants are dif- 
ferent from the above, and could not be performed in the above 
apparatus, for both the complainant and defendants call for closed 
digester, while the stills of Dubrunfaut and Secharling have open 
communication with the atmosphere. 

X (). 196. As a matter of chemical history and record did chemists 
generally become informed from the publication of Faraday’s paper 
(Def ts’ Ix. 1) of the fact that tuts could De decomposed into free fat 
acids and solution of glycerine by the action of water ata high 
temperature and pressure ? 

A. So far as mv Information goes, chemists generally seem to have 
paid bat litle attention to Faraday s PRUP OT, and consequently could 
net have become acquainted with the fact referred ta, 

XN Q. IST, Can vou testify that You have ever seen any publica- 
tion of date earher than January 9% 1854 in which it ts expheitly 
mentioned that fats can be decomposed into free fat acids and glve- 
erine by the action of liquid water at a high temperature and 
pressure ” 

A. L cannot testify that I have seen any publication earher than 
January 9, 1S54, in which it is explicitly mentioned that fat acids 
and glycerine can be produced in the manner referred to. 

X Q. 198. Can you testify that vou have ever seen any publica- 
tion of date earlier than January 8, 1554, in whieh it is explicitly 
mentioned that fats can be decomposed into free fat acids and glye- 
erine, or Into acid soaps and glycerine, by the use of a quantity of 
alkali less than the chemical equivalent, in connection with liquid 
water at a high temperature and pressure? Please answer directly, 
yes or no. 

A. No. 

XQ. 199. Are you now a partner or agent of M. DeMilly in the 
United States patent for a process for manufacturing fat acids where 
sulphuric acid is used, referred to by you as Process No. 7 in your 
answer to question 7 in chief? 

A. Tam. The process, however, is entirely different in all re- 
spects from the one that has been under consideration in these in- 
terrogations. 


S65 Re-examination by counsel for defendant: 


(J. 200. Is the process referred to in the last preceding question 
and answer in use anywhere in the United States? 

A. It is not. 

Q). 201. In such process what becomes of the glycerine of the fat ? 

A. A portion of it is altered. Doubtless the greater part of it com- 
bines with the sulphuric acid to form sulpho-glycerine acid, which 
is washed out from the products of decomposition and ultimately 
thrown away. 

Q. 202. From the time of Gay-Lussac and Chevreul to the present 
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time has not glycerine been‘a product of the decomposition of fats 
by the action of alkalies, whether the process was conducted in open 
vessels or in closed vessels under pressure? 

A. It has been. 

Q. 203. In all processes where lime is used is not a portion of lime 
found in the glycerine solution, and is not the quantity of lime 
found in the glycerine solution the same, whether the percentage of 
lime employed is great or small? 

A. In all processes where the lime is used a portion of it is found 
in the glycerine solution. Whether the proportions are the same 
under the two conditions referred to in the last part of the question 
I cannot sav. 

Q. 204. Is not glycerine largely produced, as an article of com- 
merece, from the saponification of fats where lime is emploved in 
quantity sufficient to make neutral soaps of all the acids of the fat? 

A. It is. 

Q. 20. What is its quality as compared with that produced from 
any other process with which vou are acquainted ? 

A. T have seen the glycerine produced by the different processes, 
and, so far as I know, the quality is equally good as made by the 
ditferent methods when the same deseription and quality of fats are 
used. 

(). 206. Have vou made any experiments with the process of the 
complanant as described in his patent, se as to be able to say that 
the glycerine of fats will not be destroyed at the temperatures and 
with the proportions of water specified in said patent? 

A. IT have not made any such experiments, and cannot say any- 


thing about it one way or the other. 
J. LAWRENCE SMITH. 


Examination of Epwarp 8. Wayne by Cas. B. Cocier, 
Esq., counsel for the defendants, Monday, June 28th, 1869, 
10 a. m. 


Present: B. C. Tilghman, Esq., counsel for the complainant, and 
Chas. B. Collier, Esq., counsel for the defendants. 


EpwarpS. Wayne, being first duly cautioned and solemnly sworn, 
deposes and says as follows: 

QJ. 1. State vour age, your place of residence, and your oecupa- 
tion. 

A. Iam about 49 years of age; I reside in Cincinnati; my oceu- 
pation is that of a chemist, and, I might add, druggist. I have been 
engaged practically and theoretically for the last thirty years in 
chemistry. I have been professor of chemistry in the Ohio Medical 
College,in this city, and professor of pharmacy and chemistry in the 
Cincinnati College of Pharmacy. I am now a member of the firm 
of F. E. Suire and Company, in this city. 

(. 2. Have you investigated theoretically and practically the 

various methods employed for the decomposition of fats and 
866 the production therefrom of fat acids and glycerine? If yea, 
to what extent has your attention been given to such branch 
of industrial chemistry ? 
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A. I have given attention to this sulject for many years—I may 
say as far back as twenty-five years ago—in connection with Camp- 
bell Moffit. I believe I am generaily acquainted with most of the 
processes for the manufacture of fat acids and glycerine are and have 
worked them practically and experimentally. 

Q. 3. Have vou read the specification of the letters patent issued 
to the complainant in this case, Richard A. Tilghman, dated Octo- 
ber 3d, 1854, No. 11766, and do you understand the nature of the 
“improvement in processes for purifying fatty bodies” described and 
claimed therein ? 

A. I have read the letters patent, and will say that I understand 
them. 

(). 4. Have you read the description of the processes of the de- 
fendants in this suit, as contained in their original and supplemen- 
tary answers, and have you seen such processes as practically con- 
ducted at their manufactory in this city; and,if yea, do you under- 
stand such processes ? 

A. I have read their description as contained in the answer, [ have 
witnessed the operations on a practical scale, and have conducted 
them myself at their factory. I understand the processes. 

Q. 5. Having read and understanding, as you state, the letters 
patent of the complainant, and having conducted and understand- 
Ing, as you also state, the processes of the defendants as deseribed in 
their answers, will you please state whether or not, in your opinion, 
the said processes of the defendants are, or whether either of them 
is, substantially the same in principle, mode of operation, and re- 
sults produced as the process described and claimed in the complain- 
ant’s said patent; and if, in your opinion, the defendants’ said 
processes differ in principle, mode of operation, and results pro- 
duced from the process of the complainant, will you please specify 
the particulars of such differences ? 

A. Iam fully satisfied that the letters patent of the complainant, 
that his process as therein described, is distinctly different from those 
of defendants; for in the complainant’s process, as deseribed in 
the letters patent, he names and specifies conditions and limits of 
heat that have no parallel in the other—deseribes a different appa- 
ratus—and, as a final result of the operation, produces different re- 
sults, namely, free fat acids and solution of glycerine. In the com- 
plainant’s process high heat, great pressure, and water are used as 
agents m the decomposition of the fat into fat acids and glycerine; 
and the apparatus specified and figured particularly is that of a 
continuous coil of great strength, capable of withstanding many 
pounds pressure, and the limit not to exceed 2,000 pounds to the 
square Inch, and further states that the temperature necessary for 
the accomplishment of the decomposition to be between that of 660° 
Kahr. and 510° Fahr.; further states he has found the melting point 
of lead, 612° Fahr., as a proper heat, because it has given good re- 
sults, but remarks that — some fats, such as palm oil, the decomposi- 
tion may be effected at a lower temperature (at the fusing point of 
bismuth, 510° Fahr.). Again, in the original application of the pat- 
entee for letters patent for the production of soap, he states that with 
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the mixture of the alkaline, carbonate, fat, and water saponification 
takes place at lower temperature. The degree of heat required is 
less than that which is necessary to produce free fat acids, and should 


generally be kept between the melting points of tin and bismuth. 


At or about 350° Fahr. the neutral fats will form soaps with 
867 the alkaline carbonates, but a higher temperature will pro- 

duce the results more quickly. I can, then, from these facts 
and temperature named, come only to the conclusion that the de- 
gree of heat the complainant considered necessary, and specified in 
his patent as a necessary and proper heat to be used, to be between 
the melting point of bismuth, 510° Fahr., and 660° Fahr., the melt- 
ing point of nitrate of potash; and also that he deemed an inter- 
mediate point, 612° Fahr., the melting point of lead, to be about the 
proper heat for carrying out his process. 

That such was the intent is plain to me from the care with which 
the use of higher heat than the melting point of lead is spoken of, 
and in the same connection that the decomposing power of water 
becomes more powerful as the heat is increased, and that a coil, or 
other suitable apparatus, capable of withstanding a pressure of 2,000 

wounds the square inch, the apparatus to be used, and that he be- 
evel the coil apparatus the best mode of carrying out the process, 
and the one he used. 

And, as before mentioned, the final result of the operation is the 
production of free fat acids and glycerine, no lime soap produced, 
consequently no acid required to decompose it, or used in the pro- 
cess. Now, the defendants’ process I consider as distinetly different 
as it is possible for two chemical processes to be. The apparatus also 
is different in kind and detail. It is also different in the operation 
of decomposing the fats into fat acids and glycerine by the use of 
less heat and pressure, by the use of an auxiliary base, lime, as an 
agent in the decomposition, and the final result of the process, not 
being free fat acids and glycerine, but lime soap of the fat aeids, fat 
acids combined with lime soap requiring another chemical process 
to free them from the lime and glycerine in solution with lime. 

Thus the process, agents used, and final results are not the same. 
I am convinced of this from experiments I have made at the factory 
of the defendants; also from the fact published on the saponifica- 
tion of fatty matters by means of “soap” by Pelouze, and of the 
saponification of fats by a quantity of lime less than necessary to 


form neutral soaps, by De Milly, which experiments I have repea‘ed 


and confirmed, which processes, in standard works on chemistry, 
such as Watts’ Dictionary of Chemistry, Miller’s Chemistry, the 
London Chemical Gazette, and Mortitt, are mentioned and consid- 
ered as a distinct and novel process from that of complainant; also 
from the experiment of Scharling, Dubrunfaut, Wilson and Payne’s 
process, and others. 

From the experiments I have made upon large quantities of fats 
at the factories of M. Werk and Company and George Shillito, I am 
fully satisfied as to the correctness of my opinion of the difference 
between the two processes, irrespective of the difference of results. 
For instance, at the factory of M. Werk and Company I treated 
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7,000 pounds of tallow, about 4,500 pounds of water being the usual 
quantity they used, and in the tank used by them for the manufae- 
ture of fat acids. This tallow was treated exactly as was their usual 
method, for eight hours in their tank, with a safety-valve attached 
to it. Superheated steam was, during the operation, passed into the 
tank, the steam issuing from a boiler at a pressure ranging from 85 
to 90 pounds during the whole time, the safety-valve of the tank 
being so loaded that there was a constant current of steam issuing 
from it during the greater part of the operation, or as soon as the 
fatty matter became heated to the boiling point of the water due to 
the pressure. At the expiration of the eight hours a specimen of 
the fatty matter was taken from the tank, and an analysis made of 
it by me. 
The result of the analysis showed that a decomposition of 
868 the fatty matter had taken place to the extent of 7.23 per 

cent. In other words, 7.25 per cent. of fat acids were pro- 
duced. This experiment was made March 3d, 1869. A duplicate 
of the experiment was made by myself and Prof. J. Lawrence 
Smith, of Louisville. A specimen of the fat after the operation was 
finished I also analyzed, and found that decomposition of the fatty 
matter into fatty acids had taken place to the extent of 11.55 per 
cent. The proportions of fat and water and the heat, time, and 
pressure in this last-mentioned experiment were the same as in the 
first-mentioned experiment at Werk and Company’s factory. [ have 
also performed an operation upon 7,000 pounds of fat, 4 per cent. of 
lime, and about 4,500 pounds of water, the usual working propor- 
tions, the same heat and pressure and time of operation as in the 
last-mentioned experiments. 

An analysis made by me showed the whole of the fat to be con- 
verted into lime soap, fat acids, and glycerine. T have also repeated 
Pelouze’s experiments of the saponification of fats by the means of 
lime soap. The mixture of lime soap, fat, and water was heated to 
about the temperature of 315 to 328° Fah. for three hours, and at 
the same time fat and water alone were heated for the same time 
and to the same temperature. Both were heated in the same bath. 

Upon the examination of the results of two experiments conducted 
in a similar manner I found that the fat with the lime soap and 
water had become decomposed in one experiment to the extent of 
60.15 per cent., and in the second experiment to the extent.of 58.56 
per cent., and that the fat heated with water alone exhibited no trace 
of decomposition. 

I am of the opinion that the liquid water in Tilghman’s process 
is of itself of no value beyond furnishing the elementsof water for the 
decomposition, and that heat alone is the agent causing the decom- 
position of the fats by water, and the pressure he claims and uses is 
the only way to obtain the heat necessary for this decomposition. 
The water is only necessary so far as it furnishes the elements of 
water in chemical equivalent to the fat to form respectively fat acids 
and glycerine. Steam in its chemical relations in this deecomposi- 
tion is equivalent and identical with water. This is proven by the 
fact of the decomposition of the fat mentioned as occurring in the 
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Perkins engine, by Charling’s experiments, by Wilson and Payne, 
and others. All that steam requires is the same temperature. This 
is given to it by superheating it to the point necessary for the de- 
composition. Fat acids and glycerine is the result. Could water 


be heated without pressure to tiie temperature necessary for the de- 


composing of fatty bodies, the same result would follow as with the 
use of pressure, namely, fat acids and glycerine. 

Hence I can perceive that there is no new discovery of the de- 
composition of fatty matters by the agency of water alone, and con- 
ceive the facts in relation to it have been knewn, mentioned, and 
experimented with prior to the complainant’s patent. Water and 
steam for the decomposition of fats require a high temperature, and 
the higher the temperature the more rapid the decomposition ; but — 
the introduction of another agent in the decomposition, such as an 
alkali or water containing a small percentage of sulphuric or sul- 
phurous acid or neutral lime soap, the decomposition of fats into fat 
acid and glycerine will take place at a much lower temperature than 
ean be effected by steam or water alone. This fact I have proven 
satisfactorily to myself by experiments named of treating fat and 
water; fat, water, and lime; fat, lime soap, and water to the same 
temperature of 325 to 330° Fahr. With water alone there was none, 

or only a small percentage of fat acid produced ; with limea 
869 total decomposition, and with lime soap nearly 60 per cent. 

With these results I can but say that the effect of lime and 
soap in small quantities, less than necessary to produce neutral lime 
soaps, is to facilitate the decomposition of fats and bring about that 
change at a lower temperature than highly-heated water, or highly- 
heated steam can produce the same results, and that there is a 
wide, distinctive difference in consequence between the processes of 
complainant and defendants, and, further, that steam and water 
at the same temperatures possess equal decomposing power, and 
the only use in the process of liquid water in decomposing fits into 
fat acids and glycerine is as a carrier of heat, and as water only so 
far as it is required to free fat acids and glycerine. The lime, as I 
have said, facilitates the decomposition of the fats, and I am satisfied 
that it acts an important part throughout and to the end of the de- 
composition and not merely to its simple combining equivalent with 
the fat acids. 

It is a well-known fact to chemists that many substances in small 
quantities exert a powerful influence in the decomposition of other 
bodies. We may conceive the smal! quantity of lime used by the 
defendants thus to act, and can but quote the language of the com- 
plainants to this point. 

In a paper published in Silliman’s Journal, published May, 1848, 
vol. 5, page 267, he mentions “ lime, magnesia, and _ particularly 
alumina, were found to aid materially by their presence in the de- 
composition of sulphates and the chlorides of potash.” The lime 
used by the defendants, then, like the small addition of lime, mag- 
nesia, or alumina, in the decom position of sulphates and chlorides of 
otassium at a high heat with superheated steam, as described by 

fr. Tilghman in his paperin Silliman’s Journal, materially aids the 
120—883 
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water and steam in the decomposition of fats and causes this change 
at a lower temperature than if it was not used. 

Steam alone, in an open vessel, will decompose fats. That the 
presence of moisture will decompose fats at ordinary temperature 
has long been known, and the rancidity of fats is nothing but this 
change into fat acids and glycerine. Now, then, it has been known 
that moisture or water at ordinary temperatures will slowly decom- 
pose fats more rapidly by heating them to their melting point with 
water, still more so by an addition of an alkali sufficient to form 
soap With the fat acid and with less alkali than would form a neu- 
tral soap ata still higher temperature, and by water or steam at a 
still higher temperature rapid and complete saponification would 
take place. Steam, in every. respect, [ consider as equivalent and 
identical in its decomposition of the fats. This latter point I do not 
consider original with complainant, as it has been observed, written, 
and experimented upon and used prior to the date of complainant's 
patent, 

().6. Will vou please state what is the appearance and properties 
of the tatty product as it comes from the defendants’ digester, and 
whether or not the same could be applied to any useful purpose by 
being first submitted to any mechanical treatment ? 

A. It is a difficult matter to describe intelligibly the products. It 
has not the appearance of fatty matter. It is of a whitish appear- 
ance, thick consistency, somcwhat like mortar, and it is an intimate 
mixture of lime soap dissolved in fatty acids, glycerine, and water. 
It could not be applied to any useful purpose by any mechanical 
application, 

Q. 7. Las it the erystal-ine appearance and structure of free fat 
acids ? 

A. It has not the erystal-ine appearance of fat acids. It is gran- 
ular. | 

QS. Have vou submitted such fatty product to mechanical press- 

ure? Tf vea, what was the result thereof? 
S70 A. T have submitted the same to mechanical pressure con- 
fined in cloths, but could produce no separation, From the 
nature and condition of the substance it wormed through the cloth ; 
consequently no separation could be made. 

Q. 9. Do vou know whether or not, after treatment of defendants’ 
product by sulphuric acid, according to their usual method, lime is 
still found in the product of such treatment ? 

A. LT do. Lime is still present in their product after treatment by 
sulphuric acid. 

Q). 10. In the production of free fat acids and solution of glycer- 
Ine by steam or by water alone where, at the conclusion of the ope- 
ration, will the free fat acid product be found, above or below the 
glycerine solution ? 

A. Ina tank the free fat acid will rest upon the surface of the 
water. 

Q. 11. In the defendants’ product is the lime blended throughout 
the entire mass of the fatty product ? 
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X Q. 12. Does any portion of fat acids separate from the glycer- 
ine solution and from the soap by subsidence? 

A. There does not. 

Q. 13. In the complainant’s patent it is stated as follows: “I mix 
the fatty body to be operated upon with from a third to a half of its 
bulk of water, and the mixture may be placed in any convenient 
vessel in which it can be heated to the melting point of lead until 
the operation is complete.” What would be the effect of heating the 
materials in the defendants’ digester to the “ melting point of lead ?” 
In other words, what do you éay as to the possibility of complying in 
their digester with this provision of.the complainant's specification ? 

A. I consider it utterly impossible. The apparatus would not be 
capable of resisting a pressure corresponding to that degree of tem- 
perature, 

Q. 14. Supposing the pressure corresponding to that degree of tem- 
perature to be, say, 1,500 pounds to the square inch, will you please 
state the difference between such pressure and the pressure which 
could be safely maintained in defendants’ digester? 

A. I do not think that a pressure above 150 pounds to the inch 
could be used with safety in the apparatus of the defendants. One 
already has exploded, with a loss of life and property, at the ordi- 
nary working pressure, between eighty and ninety pounds, on the 
steam-generating boiler supplying the tank. 

(). 15. In his description of the “ convenient vessel ” contemplated 
by the complainant he further in his patent states: “The vessel 
must be closed and of great strength, so that the requisite amount of 
pressure may be applied to prevent the conversion of the water into 
steam.” Is the digester of the defendants so closed as described in 
the complainant’s patent? 

A. The digester of the defendants is not so closed. Oil has a vent 
through a safety-valve. Steam is issuing from the same from the 
time that the water and fat are heated up to the boiling pointlof the 
water (at the pressure employed) until the end of the operation. 
There is a free flow of steam, not only that issuing from the boiler 
but that resulting from the evaporation of a portion of the water 
originally placed In the digester. 

(). 16. Without reference to the character of the defendants’ pro- 
duct, chemically or commercially considered, and whether it be acid, 
lime soap, or free fat acids and neutral lime soap, is it your opinion 

that any portion of such product is produced by the sole action 
S71 of water, or is its production the result of the combined power 

of the different agents employed, to wit, water, steam, heat, 
and lime? 

46. I would say that no portion of the fat acids is produced by 
the sole agency of water, but the fat acids are produced by the com- 
bined agency of the lime, heat, and water, acting simultaneously 
and to the end of the process. 

(. 17. Is it vour opinion that the lime and the steam act upon the 
fut from the beginning to the end of the process ? 

A. It is; and I consider the water used merely to facilitate me- 
chanically the decomposition. 
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Q. 1S. Will you look at the paper now produced and hereto at- 
tached, marked “ Defendants’ Exhibit No. 1, Wayne,” and state what 
the same is. 

A. Itis a report of experiments made by myself and A. Fennell 
to determine the decomposition of natural fats into fat acids and 
glycerine by the agency of water, and also by the agency of lime 
soap and water, both exposed to a temperature of about 320° Fahr. 
The temperatures during the experiment ranged from 311° to 328° 
Kahr. The results of the experiments are stated in the report and 
the manner in which they were conducted 


DEFENDANTS Exutpit “ WAYNE” No. 1. 


Report of Experiments Made by EL S. Wayne and A. Fennel to De- 
lermine the Decomposition of N utral Fat into Fat Acids and Glycerine 
hy the Agency of Water, and also by the Agency of Lime Soap and 
Water both Exposed to a Temperature of 320° Fahrenheit. 


lirst. Fat used. 


For the purpose of determining the above-mentioned decomposi- 
tions we have selected tallow as the fat to be operated upon, it being 
the article now commonly used by eandle-makers. The tallow we 
obtained by rendering fresh ~beef-kidney suet, and, before submit- 
ting to the experiment of decomposition, first tested it as to its solu- 
bility in aleohol, by boiling it with it, allowing the solution to cool, 
and then evaporating the filtered solution. We found that alcohol 
of 94° dissolved O.9S grams of tallow, or that cold alcohol, of the 
strength mentioned, 0.98 grains of the fat to the fluid ounce, and 
boiling hot held 7.64 grains fat. 


Second. The digester. 


The apparatus used for the experiments were two copper tubes, 
with brass ends, one removable, and fastened by means of a screw 
cut init. The tubes were one and one-fourth inches in diameter 
and six inches in length. 

Third. Quantity of fat used in experiments. 

We have made duplicate experiments of both, ¢. ¢.,.of water and 
fut, and water, lime soap, and fat. With one experiment, with water 
and fat, we used 240 grains of fat and water suflicient to nearly fill 
the tube. The second we mixed or incorporated to a paste, the fat 
and water with charcoal (purified), for the purpose of holding or 
bringing the fat and water more closely into contact, if possible, and 

favor its decomposing effect upon the fat. 
S72 With lime soap, fat, and water, in one experiment, we used 
240 grains of fat and 305 grains of lime soap; in the second 
equal quantities of lime soap, fat, with water. 


Fourth. Lime soap used. 


The lime soap used in the experiments was made by dissolving 
white soap in water, and decomposing it by a solution of chloride of 
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calcium, the precipitated lime soap collected on a filter, perfectly 
washed and then dried. 


Fifth. Bath used for heating to 320°. 


A paraf-ine bath was used, having a thermometer placed in it to 
record the temperature. 


Sixth. Experiment and results. 


The tubes were both placed in the same bath when it had obtained 
a temperature of 290°. In thirty-five minutes after being placed 
the thermometer indicated a temperature of 315°. The bath was 
kep€ at this temperature as near as possible, the variations of it 
ranging from 311° to 328°—the laiter degree for only a few minutes. 
The tubes were kept in the bath, during the first experiment, three 
hours and thirty-five minutes, then taken out and cooled. In the 
second experiment the tubes were placed in the bath at a tempera- 
ture of 290°; in fifteen minutes after the temperature was 310, and 
the tubes were from this time kept three hours in the bath, the 
temperature varving during the time from 310° to 320° Fahr. 


Seventh. Examination of results. 


The tubes after cooling were opened and the contents removed, 
and a portion of the contents of each were examined by us, each sep- 
arately examining his portion and reporting the result of his analy- 
ses. 


Fat and water. 


The water that was heated with the fat was evaporated; it left 
only a trace of gummy matter; and the fat treated with boiling 
alcohol, and the solution filtered from the same, upon evaporating, 
gave the following amounts of fatty matter, soluble in one ounce of 
boiling aleohol : Wayne, 10.35 grains; Fennel, 9.85 grains.” Upon 
examinations of this, we find it to give traces of fat acids only. 


Fat, lime soap, and water. 


We found upon analysis of the above that a much greater decom- 
position had taken place in the fat, as follows, than with water 
alone: 


First experiment—Wayne—fat acids ---.--.----- 60.15 per cent, 
TONG. nincinin wun 5.07 per cent. 
Fennel—fat acids ......-.----- 57.50 per cent. 
SIPC. 20s neniinna ».21 per cent. 
Second experiment— Wayne—fat acid ...-....----.- 08.56 per cent. 
a i §<wcsaane—, 51.7 per cent. 

873 Conclusions. 


From the results of the above experiment, we can but savy that, at 
the temperature with which we worked, water has but little, if any, 
effect in the decomposition of neutral fat into fat acids and glycer- 
ine, but that a mixture of lime soap and water, under the same 
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conditions, will decompose fat into fat acids and glycerine. In our 
experiments all the fat was not completely decomposed, but a large 
portion of it; and that portion which is not so converted seems to 
be changed to a certain extent, as we find it to be much more solu- 
ble in alcohol than before it was submitted to the treatment. Our 
results also confirm the experiments and statement of Pelouze, and 
is, as stated by him, the saponification of fatty matter by means of 


Soap). 
(Signed) kK. S. WAYNE, 
(Signed) A. FENNEL. 


CINCINNATI, September 30, 1868. 

(). 19. Have you read Defendants’ Exhibit No. 1—title, “Change 
of fat in Perkins’ engine by water, heat, and pressure?” If yea, will 
you please state what information, if any, you derive therefrom as 
to the decomposing power of water upon fats? 

A. T have read the exhibit. From the product obtained and de- 
scribed in the exhibit, [ should say that the fact was clearly made 
out—of the decomposition of the fat into fat acids and glycerine. 

(). 20. Have you read and do you understand Defendants’ Exhibit 
No. 12, being an account of Scharling’s experiments? If vea, what 
fact do you find there announced, and what products resulted from 
the process therein described 7 

A. I have read and understand the description of the experiments. 
Fat acids were produced from palm oil, castor oil, and tallow by 
passing a current of superheated steam through them at a tempera- 
ture of about 160° Cent. or 820° Fahr. As there were fat acids pro- 
duced by this experiment, there must also have been produced an 
equivalent amount af glycerine, as the decomposition of fats into 
fat acids cannot take place, thus treated, without the production of 
glycerine. 

Q. 21. Is there any evidence contained in said exhibit, if so, 
what, that the glycerine was not destroyed? 

A. There is no evidence that it was destroyed. No ucrolein- is 
mentioned as oceurring in the decompositions described. 

(). 22. Is it your opinion that the announcement subsequent to 
the date of said publication (to wit, 1850) of the decomposition of 
fats by the action of water into fat acids and glycerine would be 
the announcement of a new and independent chemical discovery, 
different from that contained in Exhibit No. 12? 


Ilere adjourned until 9 a. m., Tuesday, June 29, 1869. 
LEONIDAS TH. PUMMILE, 
Notary Public, Hamilton County, Ohio. 


Met pursuant to adjournment. 

A. I do not think so, for I ean see no difference, as a chemical 
fact, between the decom position of fats by steam and that by water; 
consequently, do not regard decomposition by water as a new dis- 
covery, only as a method by which the decomposition may be 
effected. 
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874 Q. 23. Have you read Defendants’ Exhimt No. 9—title, 
“Castor oil, remarkable change in, on the surface of the water 
in the cistern of the water barometer?” If you have read said ex- 


hibit will you please state what fact is therein announced and what 
products resulted from such “change,” and how such “ change” in 
said oi] was brought about? 

A. I have read the exhibit. The change consisted in the con- 
version of the castor oil into fatty acids and glycerine. The decom- 
position was effected by the agency of the water. 

Q. 24. What degree of chemical knowledge would be required in 
order to know that the “change” or decomposition of oil, as spoken 
of in said exhibit, would be facilitated by the application to the 
materials of heat? 

A. That is a very difficult question to answer. A chemist might 
be possessed of a considerable amount of chemical knowledge, yet 
overlook -the fact, not having His attention especially directed, either 
accidentally or otherwise, to it, whilst another, with less knowledge, 
having his attention directed especially to fatty matters, might take 
advantage of the fact developed, and readily imagine the application 
of heat would facilitate the decomposition. 

(). 25. Is it not a law well understood by all chemists, and has it 
not been so understood for many years prior to the date of com- 
plainant’s patent, that increase of heat facilitates all processes of 
chemical decomposition ? 

A. Asa general thing, it is. 

(). 26. Have you read and do you understand the letters patent of 
David Walther (Defendants’ Exhibit No. 17)? 

A. I have read and understand them. 

(). 27. Will you please state what, in your opinion, would be the 
resulting products of the process described in said patent, with the 
use, in connection therewith, of the same quantity of lime as is em- 
ployed by the defendants in their processes? Wherein, if at all, 
would the resulting products differ from the products of the defend- 
ants’ processes ? 

A. I would sav that the results would be almost parallel. The 
decomposition of the fatty matters would take place; fat acids, lime 
soap, and glycerine would be produced; but, as the temperatures 
named in the patent of Walther are lower than those used by the 
defendants, more time would probably be required in the decom- 
position. 


Cross-examined by B. C. Titan an, Esq., counsel for the com- 
plainant : 

X Q. 28. Were you professionally employed as a chemical expert 
by M. Werk, one of the present defendants, and examined by him 
as a witness, both before the hearing and before the master, in the 
suit of R. A. Tilghman against M. Werk ? 

A. [ Was. 

X Q. 29. Do you understand the process used by said M. Werk, as 
described in his answer filed in said suit? 


A. | do. 
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X Q. 30. Is the process used by said Werk, as described in said 
answer, substantially the same cliemical process as the process de- 
scribed as being used by the defendants herein in their original 
answer filed Ist August, 1565? 

A. I consider them substantially the same chemical processes. 
The only difference that I perceive between the two is the intro- 
duction of sand at the end of the process described in the answer 
filed Ist August, 1868. The sand has no chemical effect whatever. 
Its action | consider merely mechanical, causing a separation of the 

fat acids, lime soap, and water. 
S79 X Q. 31. Is the process described as being used by defend- 
ants herein in their supplementary answer filed Ist December, 
1868, substantially the same chemical process as the process de- 
scribed as being used by them in their original answer, filed Ist 
August, 1568? 

Is not the only difference between the two processes this, that 
when 7 per cent. of lime is-used about 7-tenths of the fat is con- 
verted into lime soap, and when 4 per cent. of lime is used about 
4-tenths of the fat is converted into lime soap? 

A. As chemical processes, | would consider them substantially the 
same, namely, the decomposition of fats into fat acids and glycerine, 
with less percentage of lime than would form neutral lime soap, the 
decomposition effected in both by the combined agency of water, 
lime, heat, and steam. 

In regard to the difference of products, analysis by means of pro- 
cesses in use with chemists would actually show that seven per cent. 
of lime in one instance was combined with the fatty acids to form 
lime SOUps. In the other instance the four per cent. of lime would 
be in the same combination, lime soap of the fat acids. Neutral 
lime soap in either case would be the result of the analysis. But I 
am by no means satisfied that the lime, from the beginning to the 
end of the process, In the tank, is a neutral lime soap. 

X Q. 32. Please examine the English patent to L. A. DeMilly, No. 
2740, now produced, and state whether or not the process therein 
described for decomposing fats with about two per cent. of lime, in 
connection with water ata high temperature and pressure, is sub- 
stantially the same chemical process as the process described as 
being used by defendants in their supplementary answer herein. 

A. I have read and understand the patent. I would say that it 
is substantially the same, namely, the decomposition of fats into lime 
soap, fat acids, and glycerine by the combined agency of lime, water, 
steam, pressure, and heat. 

X Q. 35. Do you understand the process used by M. Ropes & Co., 
of Cincinnati, for the past eight years, by which fats are decomposed 
by the use of one-half per cent. of lime in connection with water at 
a high temperature and pressure? 

(The counsel for the defendants objects to this line of examination 
for the reason that the same is not cross-examination, but new mat- 
ter introduced by the complainant’s counsel, as to which he makes 
the witness his own expert, and the defendants’ counsel will claim 
the benefit thereof.) 
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A. Ido. I consider the process of Ropes identical with DeMilly’s 
and defendants’. I consider all processes wherein lime or any other 
alkali may be added to the fai and water distinct processes from that 
of fat and water alone, for I know by experiment and the results of 
the operations of others that the addition of lime in any sensible 
amount materially aids in the decomposition of fats into fat acids 
and glycerine, so much so that I consider it a distinct chemical pro- 
cess from the other named. 

X Q. 34. I understand, then, that in your opinion the process of 
Ropes, or any process wherein any sensible quantity of lime or 
alkali (even less than one-half per cent.) is used, is substantially the 
same chemical process as the processes used by defendants herein, 
and that it is a substantially different process from that deseribed 
and claimed in complainant’s patent. Is that your opinion ? 

A. Iam of the opinion that the addition of any sensible quantity 
of alkali materially ¢ifecis the decomposition of the fats, and these 

processes are the same as those of the defendants. 
S76 It is my opinion that the process, where any sensible 
amount of alkali is used, is substantially different from that 
of the complainants. 

X Q. 35. Would the chemical effect of any “sensible amount ” of 
alkali in the process, in addition to the water and fat, be the same 
in quickening the decomposition whether said alkali was put in 
with that direct intention or not? 

A. I would answer that question by saying I do not know why 
any alkali should be added unless it was to facilitate the decompo- 
sition of the fats. If added to the fats to correct any acidity that 
might already exist in them, I do not see the necessity for it, for 
the acids produced daring the decomposition of the fats in the ap- 
paratus would act upon it with the same facility that any acidity 
existing originally in the fat would do. Again, to determine how 
much should be added to correct the acidity existing in the natural 
fats would be a nice question—to determine how much alkali it 
would require to neutralize them—an- if the acids were other than 
acetic acid and others higher in the series than the solid fat acids a 
lime soap would be formed which would exert av influence aiding 
the decomposition. By a sensible quantity of lime I do not mean 
a mere trace. I believe the addition of lime facilitates the result. 

X Q. 36. Suppose you were handed a substance supposed to be a 
mixture of free fat acid and neutral lime soap, in which these two 
substances were merely mechanically combined by melting, and 
you were requested to verify the fact that this substance was so com- 
posed, as a chemist how would you proceed to do it? . 

A. My process would be separation of the fat acids from the lime 
soap by means of alcohol. The alcohol would dissolve out the fatty 
acids with a trace of lime soap. In the report of the analysis I 
should make no note of the accidental impurity in the fat acids of 
the lime soap, and give the amount dissolved by the alcohol as the 

quantity of the fat acids found, and the difference would be the lime 
soap. Ether will also dissolve fat acids. So also benzole and ben- 
zine. They will dissolve also neutral fats. Hence alcohol is the 
121—S83 
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proper solvent for the fat acids, as it has but a slight solvent prop- 
erty of the neutral fats, except castor oil. 

X 37. In thus acting you would have the sanction of chemical 
authorities, as far as yon are acquainted, would you not? 

A. I believe so. 

X @. 38. Docs the use of sulphuric acid as described in defendants’ 
processes set free any fat acid except that which forms a saturated 
lime soap with the 7 or 4 per cent. of lime respectively used in said 
processes ? 

A. At the end of defendants’ process the result, as shown by ordi- 
nary analysis, is that of a neutral lime soap, but [ have mentioned 
before that | do not consider the lime to be in this condition from 
the beginning to the ending of the process. As a final result, it 1s, 
and isdissolved in the free fat acids. Theaction of the sulphurie acid 
in the final decomposition is that of setting free the fat acids com- 
bined with the lime as neutral lime soap. 

X Q. 5% Does the sulphuric acid set free any other fat acid ? 

A. The mixture as it Issues from defendants’ tank is a mixture of 
fat acids and lime soap that cannot by any possible mechanical 
agency be separated, except by that of absorption by an absorbent 
substance. ‘To set free the fat acids, both combined with the lime 
and as tree acids, requires a chemical agency to accomplish it. Sul- 
phuric acid added in sutlicient quantity to decompose the lime soap 
will set both free. 

XQ. 40. Tunderstand you, then, to say that in defendants’ 

S77 ~—s productone part of the fat acid (.A) already exists in a chemi- 

cally free state, but this chemically free fat acid is mechani- 

cally mixed with neutral lime soap (B); and when sulphurie acid 

is added to defendants’ product, it takes way the lime of the lime 

soap (1) and sets its fat acids chemically free, and at the same time 

liberates the pre-existant fat acids (A) from iis state of mechanical 
mixture. Is that your meaning ? 

A. It is. 

XQ. 41. Please look at Exhibit “FE,” attached to complainant’s 
bill herein, page 358, defendants’ printed record, and state whether 
the analyses therein noted, as made by you, are correct analyses of 
M. Werk’s product, as taken by you from his digester on or about 
March 2nd, 1865. 

A. They are. 

XQ. 42. If you have made any analyses of the products of de- 
fendants’ processes, as described in their answers herein, please state 
whether said products ditfer from the analyses in Exhibit “I” in 
any other respect than in containing a diminished quantity of lime 
or neutral lime soap and a proportionately increased quantity of 
free fat acids. 

A. [have made such analyses; their products do not differ from 
the analyses in Exhibit “E” in any other respect than those men- 
tioned in the question above. 

XQ. 45. What is the smallest quantity of lime that you have 
known to be used in any operation, experimentally or otherwise, in 
the digester of the defendants or of Geo. Shillito ? 
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A. In practical operations, I believe the smallest quantity used to 
be 4 per cent. of good commercial lime. I have not experimented 
with less quantity. 

X Q. 44. In the former suit of Tilghman against Werk, did you 
make any examination as an expert under an order of the court to 
ascertain the practicability of operating in the apparatus then used 
by Mr. Werk, with a quantity of lime sufficient to form neutral lime 
soup, with all the fat used ? 

A. I did make such an examination. I believe now, as I reported 
then, that it is not a practicable process. At the time this experi- 
ment was tried in the defendants’ tank a revolving stirrer was used. 
We had great difficulty in the use of it, in consequence of the den- 
sity of the mass formed, with the quantity of lime used ; also, a diffi- 
culty in removing it from the tank. Since then the defendants have 
ubandoned the use of the stirrer, and | presume the saponification 
could be effected in consequence with less difficulty ; but I could not 
say that it could be more readily discharged from the tank than in 
the former operation with the stirrer in use. 

X Q. 45. In the first stage of the operation in defendants’ processes, 
when the fat with 7 or 4 per cent. of lime and water is put into the 
digester and agitated, and gradually heated by the steam up to about, 
and not over, 212° Fahr., is not this the first chemical result which 
is obtained—the production of a quantity of neutral lime soap equiva- 
lent to the quantity of lime present? 

A. I do not so consider it. Below the temperature of 212° Fahr., 
and in fact at ordinary temperatures, or, I might say, at the nrelting 
point of the fats, the first action of the lime is to form an emulsive 
compound with the fatty matter and water present. I do not con- 
sider this emulsive compound a mere mechanical mixture. <A cer- 
tain amount of chemical decomposition upon the whole mass of fat 
has commenced ; that this is so | have proven by experiment, and 

found that by mixing a milk of lime containing 4 per cent. 
S78 of _ lime with fats (olive oil being the fat used) that an emul- 

sive mass of oil, lime, and water took place. This emulsive 
mass did not separate into its constituents by the further addition of 
water, but floated asa mass upon the excess of water, and by long 
stunding no separation took place. 

I can, then, only from this experiment say that this mixture of fat, 
lime, and water, below the temperature of 212° Fahr., was not a mere 
mechanical one, and that a certain chemical change must have oc- 
surred in the mass. 

Upon heating this mass of oil, lime, and water lime soap may 
have been produced and dissolved in the free fat existing, and being 
thus dissolved, and with the increase of temperature up to 212° 
Fahr. and above, with the presence of water, causes a decomposi- 
tion of neutral fats bevond the capacity of the lime to decompose 
the fat and form merely a neutral lime soap, although the final 
result may be and is a neutral lime soap and free fat acids when 
lime in less quantity than will form neutral lime soap with a quan- 
titv of neutral fat is used. 

XQ. 46. I read from Watt’s Dictionary of Chemistry, London, 
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1864, vol. 2, page 881, as follows: “ When a glyceride (neutral fat) 
is boiled with excess of alkali, the product is always a neutral soap, 
and if the quantity of alkali present is less than sufficient to neu- 
tralize the whole of the fatty acid present, part of the fat remains 
undecomposed. 100 parts of log’s lard require for complete sapon- 
ification 18 parts of hydrate of potassa, the product then consisting 
of neutral stearate, oleate, ete., of potassa, without excess of either 
acid or alkali, but if 100 parts of lard are boiled for 60 hours with 
9 parts of hydrate of potassa and a small quantity of water a homo- 
geneous mass is obtained consisting of neutral stearate, ete., of potassa 
mixed with half the fat in its original state. The mixture thus 
formed is almost wholly soluble in alcohol and does not form grease 
spots—a property on which the power of soap to remove grease spots 
chiefly depends. The same mixture, boiled with a large quantity of 
water, is decomposed into soluble soap and unaltered fat. (Chev- 
reul.”) 

Please verify the correctness of this extract by comparison with 
the book now produced, and state whether the experiment and con- 
clusion therein described have been generally received and adopted 
as correct by chemists from the date of Chevreul’s treatise, 1825, up 
to the present day. 

A. The extract is correct, and the facts as mentioned there are so 
conceived up to the present day, but this alludes only to a tempera- 
ture being used equivalent to that of the boiling point of water, aia 
Fahy. Bevond this porne I conecive the result to be different. 

X Q. 47. T understand vou, then, to say that it is and has been 
for 40 years admitted and received by chemists that when fat with 
7 or 4 per cent. of lime is boiled with water at a temperature not 
over 212° Fahr. neutral lime soap will be formed equivalent te the 
quantity of lime used, and the rest of the fat will be left in its orig- 
inal state of neutral fat? Is that so? 

(The question objected to by defendants’ counsel, inasmuch as it 
assumes that which has not been testified to in words or in effect by 
the witness, the last answer of the witness having reference toa pro- 
cess In Which hydrate of potassa was the alkali emploved, ee no 
mention being made In said answer of lime.) 


A. IT ecannot say that for fortv vears this has been an admitted 
fact with lime, as assumed in the question. I would say that when 
7 ord per cent, of lime is boiled at 212° Fahr. with fat and 
S79 water, as a final result neutral lime soap will be formed, and 
also at the same time a certain amount of free fat acids will 

also be produced. 

X Q. 48. Taking the case where water, fat, and 4 per cent. of lime 
are boiled at 212° Fahr., is the combination of that lime with the 
fat, so as to form neutral lime soap, instantaneous or is it gradual, 
requiring some hours ? 

A. It is not instantaneous, so to speak. In the practical operation 
of making lime soap by the old process of candle manufacturing, 
several hours were employed in making the decomposition. 

X Q. 49. At the point of time of the operation, with 4 per cent. of 
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‘lime, at 212° Fahr., when only one-half of the quantity of lime pres- 


ent had combined with the fat to form neutral soap and the other 
half of the Jime present is still uncombined and in its free alkaline 
condition, at that point of time is any free fat acid present? 

A. I cannot conceive of this divided action of the lime; for, upon 
mixing the lime, water, and fat together, the lime exerts its chem- 
ical influence upon the whole mass of fat present, and I cannot con- 
ceive of a partial decomposition, as mentioned in the question, as 
one portion of the lime cannot exert any superior chemical effect 
over the other. The end of this saponification is abrupt, and a 
neutral lime soap would be the result, free fat acids and neutral fat. 

X Q. 50. Then, at one instant of time, the whole mass is alkaline, 
from the presence of a quantity of free lime; and at the next intant 
of time it is acid from the presence of free fat acids. Is that so? 

A. | cannot alter my answer to the previous question, and must 
say, in reply to the last, that this sudden change occurs the moment 
the lime soap is formed, and the acid present, over and above the 
amount combined with the lime as lime soap, will show its acidity 
if separated. 

X Q. 51. Up to what proportion of lime to the fat will this pro- 
duction of free fat acid, up to 212° Fahr., continue to take place? 

A. I consider it will take place from any proportion up to a full 
combining equivalent of lime, say 10 per cent. 

X Q. 52. I understand you, then, to say that, by boiling at 212° 
Fahr., water, fat, and a quantity of lime, slightly less than the “ full 
combining equivalent ” (say, 9.9 per cent.), there will at a certain 
instant of time be formed a mixture of neutral lime soap and free 
fat acids, without any appreciable neutral fat being present. Is that 
so” 

A. Yes: at the end of the decomposition. 

X Q. 53. How soon after the commencement of the boiling (212° 
Fahr.) does this occur ? 

A. I cannot say. 

X Q. 54. Will it occur in about eight hours, the usual time of 
boiling in the ordinary lime-saponification process, at 212° Fahr. ? 

A. I conceive that it will occur at or about the end of the opera- 
tion. Eight hours is the time usually employed in producing this 
decomposition in the old lime saponification. 


Here adjourned until 9 a. m., Wednesday, June 50th, 1869. 
LEONIDAS H. PUMMILL, 
‘ Notary Public, Hamilton County, Ohio. 


Met pursuant to adjournment. 


X Q. 55. Does this fact stated by you agree with the ordinary 
experience of manufacturers by the old lime saponification process ? 
A. I believe that this sudden transition or finishing of the decom- 
position is the experience of manufacturers. In reference to my 
answer to question No. 52, that the quantity of lime there 

S80 mentioned, 9.99 per cent., I understand to be chemically pure 
lime, not commercial lime; if commercial lime, there would 
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be lime soap, free fat acids, and neutral fat. There would be, as 
mentioned previously, mure fat acid obtained than that combined 
with the lime soap. How much I cannot say; it can only be de- 
termined by analysis. 

X Q. 56. Referring to your answer to cross-question No. 47, please 
state how much free fat acid you have ever found to exist in the 
product resulting from boiling water, fat, and 7 per cent. of lime at 
212° Fahr. for any given time ? 

A. I have not made such an analysis. I have treated fats and 
water In an open tub by passing a current of steam through it, and 
found, after eight hours of such treatment, fat acids to the extent of 
2 per cent. had been produced. This fact, then, coupled with the 
action of the lime in facilitating the decomposition of fats, as pre- 
viously mentioned, I can but say that by boiling, say 4 or 7 per cent. 
of lime with water and fat, a decomposition of the fat into fat acids 
would be greater than can be attributed to the action of the lime, or 
that the fat acids would be formed in excess beyond the quaz.tity to 
produce neutral line soap with the quantity of lime used. 

X Q. 57. I understand you, then, to say that you cannot testify 
from any actual experiment and analysis made by you that any 
definite quantity of free fat acid—say even one-half per cent. or one 
per cent.—is produced by boiling at 212° Fahr. water, fat, and 7 
per cent. of lime, or water, fat, and 4 per cent. of lime? Is that so? 

A. I cannot so testify. 

X Q. 58. Do not candle manufacturers use the purest quality of 
commercial lime obtainable by them for the purpose of their saponi- 
fication ? 

A. They do. 

X Q. 59. Have you not found by experiment made under an order 
of court, made in a previous case of Tilghman against Werk, that 
113 pounds of commercial lime, such as used by candle manufact- 
urers in Cincinnati, fully saturated and converted entirely into neu- 
tral lime soap 100 pounds of tallow ? 

A. I have. 

X Q. 60. Is it not notorious, from the experience of uanufactur- 
ers, that 11} pounds of said commercial lime are not sufficient to 
convert into neutral lime soap 100 pounds of tallow when boiled 
therewith with water in an open tub at 212° Fahr. ? 

A. lit is, at 212° Fahr. 

X Q. 61. The experiment referred to in cross-question No. 59, as 
made by order of the court, was made in a close vessel at a high 
temperature and pressure—say about 520° Fahr—was it not? 

A. It was. 

X Q. 62. You state, in answer to cross-questions 52, 58, and 54, 
that by boiling, at 212° Fahr., water, and slightly less than the 
chemical equivalent of pure lime, a mixture of neutral lime soap 
and free fat acid will be found, without any appreciable quantity of 
neutral fat being left undecomposed. In answer to cross-questions 
oY, 60, and 61 you state that, although 11} pounds of commercial 
lime are sufficient to convert entirely into neutral soap 100 pounds 
of fat, when boiled therewith in a close vessel at 320° Fahr., yet that 
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it is notorious that 11} pounds of said commercial lime are not suffi- 
cient to convert 100 pounds of fat into neutral soap when boiled 
therewith, and with water, at 212° Fahr. Please explain the con- 
tradiction between the results obtained in practice on the large scale 
and those referred to by you in cross-questions 52, 53, and 54. 
881 A. In reply to the question I will say that manufacturers 
- of fat acids have worked by rule, as a general thing are not 
chemists, and have used 14 pounds of commercial lime because they 
found others using it in the same manufacture before them, and not 
as a result of any experiment of their own. I know that some 
manufacturers other than defendants were aware that less lime 
would produce the result and have used less lime than 14 pounds, 
and accomplished the decomposition of the fats into fat acids and 
glycerine by a less quantity than 14 pounds of lime. In carrying 
out this process they used deeper tubs in the decomposition, and 
‘arefully covered the same to retain as much as possible of the heat 
from the steam used in the decompo-ition. It is notorious, then, 
from the facts mentioned above, that 14 pounds of lime were used, 
but it was not universal. In reply to question 52 it is a hypo- 
thetical question, and I so answered it in a chemical light. 

X Q. 63. I understand, then, that your statement in the answers 
to cross-questions 52, 53, and 54 is not founded upon any actual 
experiments and analyses made by you, but that it 1s the result of 
your hypothetical reasoning merely. Is that so? 


A. Yes. 
X Q. 64. Which is the more active and efficient chemical agent 
in saponifying fats—potassa or lime ? ° 


A. I would say the potassa was. 

X Q 65. Referring to the experiment of Chevreul, quoted in cross- 
question 46, can you, as a chemist, state that if lime had been sub- 
stituted for potassa in said experiment the chemical action of the 
lime would have been greater than that of potassa? 

A. In the experiment of Chevreul, where less potassa than would 
form neutral soap with the fat was used, I understand that the 
result was a soapy mass, which dissolved almost completely in 
alcohol, and that water from the soapy mass separated the fat in 
excess. We have no mention of any analysis of this fat that was 
separated from this soapy matter by water—whether it was entirely 
neutral fat or contained any free fat acids. I am of the opinion that 
if an analysis had been made of it some free fat acid would have 
been found. So with lime; less than an equivalent, a certain 
amount of fat acids would be produced. I say this from general 
knowledge of the chemical reactions of alkalies on fat, partly derived 
from experiment. I would say that potassa would probably cause 
the decomposition of the fat in a shorter time than lime. 

X Q. 66. If the alcoholic solution of the soapy mass in Chevreul’s 
experiment had been tested and found to give no acid reaction to 
test paper, would that be a sufficient proof to you, as a chemist, that 
it did not contain any appreciable quantity of free fat acid or acid 
soap ? 


A. I might say yes. The quantity might have been small, 
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though, and would have made it probably a difficult point to deter- 
mine simply by the use of the test paper. 

X Q. 67. Can you name any mode known to chemists of proving 
the existence of free fat acids in an alcoholic solution when in quan- 
tity less than will change the color of test paper? 

A. Litmus-paper is the usual means of testing the presence of 
acidity, but the fat acids do not give as sharp reactions as many 
others; and being mixed, as in the experiment above mentioned as 
Chevreul’s, with the soap and the fat all dissolved together in the 
aleohol, the reaction, I can conceive, with a small percentage of fat 

acid present, — not to be detinitely proven to exist simply by 
SS2.stthe means of litmus-paper. [should prefer to determine this 

port by testing the solubility of the original fat and the 
fat separated, and would give as the amount of fat acids the differ- 
ence of their solubility in alcohel. 

X Q. 6S. Suppose you have a small quantity of fatty matter dis- 
solved in aleohol, how can you tell whether that fatty matter is fatty 
acid or neutral fat? 

A. I should then test it by litmes-paper. 

X Q. 69. And in so doing you would have the sanction of chemical 
authorities, so far as you know? 

A. I would. 

X Q. 70. If, then, Chevreul, in his above experiment, found that 
the alcoholic solution of the soapy mass produced gave no acid re- 
action to the test paper, he thereby ascertained the absence of fatty 
acids in the best manner known to chemists then or now, did he 
not? 

A. I have said that the solution of soap, fat, and water might con- 
tain a simall percentage of fat acids, and vet give no reaction to litmus- 
paper. I so think, and, in answering the question above, referred to 
it. I would also say that Chevreul did attempt to prove the absence 
or presence of acids by the best method then or now known for de- 
tecting the same. 

X Q. 71. When did you first make the experiment described by 
you in answer to cross-question 56, wherein you obtained free fat 
acids by boiling water and fat in an open tub? Describe said ex- 
periment particularly, and your mode of analysis of the product. 

A. The experiment referred to was made about four weeks ago; 
the fat was placed in an open tub about four feet in height, about 
half filled with equal quantities of tallow and water; it was boiled 
by a current of steam being thrown into it by means of a pipe and 
fresh water added from time to time to keep up the original bulk of 
water lost by evaporation. This process was carried on for 8 hours. 
At the end of the operation a specimen of the saine was taken from 
the tank and analyzed by me in the following manner: by treating 
it with boiling alcohol of 94 per cent. strength and ascertaining the 
amount dissolved by it. The original tallow was treated in like 
manner, and the difference between the two solubilities taken as the 
measure of decomposition. 

X Q. 72. Does the foregoing describe the whole of your process of 
analysis ? 
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A. It does. 

X Q. 73. As generally received by chemists, do fat acids and lime 
combine together chemically in all proportions, or only in certain 
definite proportions? If the latter, state in what definite proportions, 
taking stearic acid as a type. 

A. They combine in definite chemical proportions. A neutral 
lime soap only is known to chemists and mentioned in chemical 
works. 28 pounds of lime combine with 275 pounds anhydrous 
stearic acid in lime soap and form neutral lime soap. 

X Q. 74. When 4 pounds of lime are boiled with water and 100 
pounds of fat, at 212° Fahr., what definite chemical compound is 
formed, according to the ideas generally received and acknowledged 
by chemists? 

A. Neutral lime soap. 

X Q. 75. If neutral lime soap and water are heated together in a 
close vessel to a temperature of from 520° to 350° Fahr., what will 
be the result? 

A. I have not performed the experiment, but would say that no 

decomposition of the lime soap would vecur. 
883 X Q. 76. In the experiment made by you under order of 
the court, referred to in cross-question 59, was there not pres- 
ent neutral lime soap and water heated to a temperature of about 
320° Fahr. in a close vessel ” 

A. Yes. 

X Q. 77. Was there any decomposition of the neutral lime soap 
in that experiment ? 

A. In the lime soap analyzed by me there was no decomposition. 

X Q. 78. From your own experiments, is it true or not that fat 
heated with water to a temperature of about 320 Fahr. in a close 
vessel is, to some extent, converted into free fat acids and glycer- 
ine? 

A. Yes; itis true. 

X Q. 79. In the paper of Pelouze, heretofore referred to by you, 
he states, “1 have, Cites assured myself that at a temperature of 
165° C. (329° Fahr.) water does not act upon the oils; to ‘undouble’ 
them it is necessary that the mixture of fatty matter and of water 
should attain and preserve during a very long time the temperature 
of 220° C, (428° Fahr.) assigned by M. Berthelot to this latter saponi- 
fication.” State whether you have not ascertained from your own 
experiments that this assertion of M. Pelouze is absolutely incor- 
rect. 

A. I would state that it is not absolutely true. Decomposition 
with water will take place at that temperature—320° Fahr.; also at 
lower temperatures; but the higher the temperature the more rapid 
the decomposition. 

X Q. 80. In the same paper M. Pelouze says: “In the reactions 
of which we have just spoken, it is understood that water at a tem- 
perature of 150° to 160° C. (802° to 320° Fahr.) can decompose a 
neutral soap into an acid soap and a very basic soap.” Is not this 
hypothesis of M. Pelouze disproved by your own experiment, made 
upon a large scale, described in answer to cross-question No. 59? 
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A. Asa final result of the action of lime upon fat, neutral lime 
soap is unquestionably the result; but I can by no means say that 
a is the condition of the lime and fat from the beginning to the 
ending of the process. Pelouze merely attempts, in the passage 
quoted, a hypothetical explanation; that is all. I believe he is cor- 
rect Init. That there is a chemical reaction occurring in the tank 
other than we are acquainted with is evident, and the results of ex- 
periments so prove it, let the final result be what it may. 

X Q. 51. Does not the hypothesis of Pelouze assume the existence 
of two new lime soaps, namely, acid lime soap and basic lime soap, 
neither of which has been seen, recognized, or described by chem- 
ists 7 

A. I have said he merely uses the terms in the effort to explain 
the decomposition, It is true that the same are not known or men- 
tioned in chemical works; but they may exist and be found under 
such conditions and circumstances that we may never know of them 
only through theory. 

X Q. 82. In DeMilly’s process of decomposing fats by a small 
quantity of lime with water at a high temperature and pressure, 
what, in your opinion, is the upper limit of high temperature and 
pressure that can be used without changing it into another chemical 
process ? 

(Question objected to by counsel for defendants for vagueness, in- 
asmuch as the meaning of the words “chemical process” is not 
defined ; in other words, the counsel for complainant should make 
known whether or not he uses said expression as being synonomous 

with patentable process ; since two processes may produce the 
884. sume chemical results, and yet, operating under different con- 

ditions as to time, temperature, ete., each be the subject-mat- 
ter of valid letters patent. 

Counsel for complainant replies that the witness had already 
stated, in his answer to cross-questions 30, 31, 32,33, and 34, that he 
considers the process used by M. Ropes, that used by DeMilly, the 
two processes described by defendants in their two answers herein, 
and the process used by M. Werk in 1860, to be all substantially the 
same “chemical processes.” In cross-question 82 complainant’s 
counsel uses the phrase ‘‘ chemical process” in the same sense as it is 
used by the witness in his said answers, and has no reference to pat- 
entability.) 


A. In the process of DeMilly, with two per cent of a lime a press- 
ure of eight atmospheres is named; the temperature due to this 
pressure Is that at which practical decomposition of fat acids, lime 
soap, and glyeerine may be carried out. I cannot, therefore, con- 
ceive of the necessity of the cost and risk of using a higher pressure 
and corresponding temperature than that named. I also would say 
that I cannot see how a higher temperature would alter its chemical 
character; it would be, even at a higher temperature and pressure, 
and with less lime, a different process from that with water alone. 
At the temperature named, and even higher, the result would be the 
same, namely, lime soap, fat acids, and glycerine; with water and 
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fat at high temperatures the result would be free fat acids and gly- 
cerine. The two, therefore, are distinct and different chemical pro- 
cesses, at whatever temperatures they may be carried on. 

X Q. 83. In defendants’ processes, with either 7 or 4 per cent. of 
lime, is any of the fat acid distilled ? 

A. There is none. 

X Q. 54. In the process of Scharling (Defendants’ Exhibit 12) is 
all the fat acid mentioned as having been produced by him described 
as having been distilled and found in the condenser ? 

A. It is. 

X Q. 85. In said experiment of Scharling is any liquid water de- 
scribed as having been mixed with the fat while fat was at the tem- 
perature of 160° C. (320° Fahr.)? 

A. There is not. 

X Q. 86. In said experiment was any pressure above that of the 
atmosphere applied to the still ? 

A. No. 

X Q. 87. In said experiment was the fatty acid converted into 
vapor in the still and carried over in the state of vapor from the 
still into the condenser, and there cooled into a liquid or solid pro- 
duct ? 

A. Scharling does not state in this experiment how much fat was 
left in the still. He says from the distillate he obtained one pound 
of fat acid. Fat acids will not distill at this temperature; conse- 
quently I must say that fatty acids produced must have been carried 
over mechanically, together with the glycerine produced, and more 
or less of free fat, and from this mixture of fat acids and neutral fat 
and glycerine he obtained his pound of fat acids named. 

X Q. 88. Then you understand from Exhibit 12 that the fat acids 
produced did not pass in a state of vapor from the still into the con- 
denser; is that so? 

A. IL so understand it. 

X Q. 89. You understand, then, from Exhibit 12 that the fat acid 
produced passed in the state of liquid from the still inte the con- 

denser; 1s that so? 
S85 A. I will say not absolutely in a liquid form, but in a finely 
divided state, with a current of steam; it was not a vapor. 

X Q. 90. Was it a liquid ? 

A. It was not a liquid mass; the atoms by coalescing would unite 
and form a liquid. 

XQ. 91. Were the individual “ atoms” liquid ? 

A. If the watery particles composing a mist can be called a liquid, 
they were. 

X Q. 92. How did this mist of liquid fat first separate from the 
inass of melted fat in the still ? 

A. I will say that this was a mechanical distillation ; that the 
particles of oil were carried over by the steam rushing through it. 
How this was done by it, I presume, is that the ebullition split up 
the oil into small particles, which are carried over by the elastic force 
of the vapor, as dust will be floated and carried by the air. I have 
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distilled hundreds of gallons of oil by this process of mechanical 
distillation. 
Here adjourned until 9 a. m., Thursday, July Ist, 1869. 
LEONIDAS H. PUMMILL, 
Notary Public, Hamilton County, Ohio. 


Met pursuant to adjournment. 


X Q. 93. What kind of oils have you thus distilled? 

A. They were coal and petroleum oils, 

X Q. 94. Do vou consider the common process of distilling oil of 
turpentine from crude turpentine by the aid of water or steam to be 
— same kind of mechanical distillation you have mentioned ? 

A. I believe that it is; so also other essential oils, 

X Q.95. Is this kind of mechanical distillation well known to 
chemists and often used in the chemical arts ? 

X Q. 96. The mist or very tine drops of the oil which are mechan- 
ically split up and carried over by the steam, like dust by the air, 
must be of the same nature as the oil remaining in the still from 
which they have been thus meehanically split or separated, must it 
not? 

A. They are of the same nature, provided the steam had not the 
power of decomposing the oil into other products; in such a case the 
products of decomposition, as well as the original oil not decomposed, 
would be then carried over. 

XQ. 97. Can you produce any chetnical or technical work in 
which this process of “ mechanical distillation ” is deseribed or ree- 
ognized to exist ? 

(Objected to by counsel for defendants as irrelevant, the witness 
having been interrogated in reference to Scharling’s process, which 
he, the witness, has denominated a mechanical distillation.) 


A. It is mentioned in most works in pharmaceutical chemistry. 
In Parish’s Pharmacy, Philadelphia, 1866, p. 300, this passage oe- 
curs: “The oil, though its boiling-point is always much above that 
of water, is readily diffused in the steam, and when this is condensed 
in the refrigerated part of the apparatus the oil, if in excess, sepa- 
rates.” 

In Fownes’ Chemistry mechanical distillation is also mentioned, 
p. 426: “In this reaction both the fatty acid and the glycerine as- 
similate. The elements of water and the excess of steam carries 
over a mechanical mixture of glycerine and the fatty acids.” 

XQ. 9S. And you understand and assert that in the two cases 
just cited the oil which was distilled did not separate from the sub- 

stance In the still in the state of vapor, but in the state of 
886s mist or fine drops, mechanically split up and earried over by 
the steam, like dust carried by the air; is that so? 

A. I am satisfied that in the distillation of essential oils that the 
oil, to a great extent, is dissolved in the water present, and that by 
ebullition the oil thus dissolved is carried over by the steam of 
water, and, as this cools, the solubility of the oil being less in the 
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condensed water from the steam, that such excess will float upon 
the surface of the water, the condensed water still containing suffi- 
cient of oil mechanically mixed with water to give it a milky ap- 
pearance. I do not consider that the oil that has been distilled 
has ever been in the form of vapor; this refers to the essential 
of oils. 

In regard to the case in Fownes’ Chemistry, the oil distilled may 
or may not have been in the form of vapor. I know by practical 
experience in distilling coal oil that some vapors have but slight 
expansibility, and, unless they are driven from the still through the 
mechanical agency of a current of steam, the oil in a vapor, from 
being submitted to a further action of heat, will suffer a decom posi- 
tion to a certain extent; steam, then, in this case, mechanically as- 
sists in the distillation. 

X Q. 99. And in the ease of Scharling’s experiment you still as- 
sert that the substance distilled over was not separated from the sub- 
stance in the still in the state of vapor, but that it was mechanically 
separated as mist or fine drops by the steam, like dust by the air; is 
that so? 

A. ‘That is my impression. 

X Q. 100. Then a substance may be distilled without being con- 
verted into vapor; is that so? 

A. From practical experience I say so, but at the same time 
would say that by the term “distillation,” as generally used, vapor- 
ization of the substance distilled is understood ; mechanical distilla- 
tion is a process well known to pharmaceutical and manufacturing 
chemists. 7 

X Q. 101. I read from Watt’s Dictionary of Chemistry, London, 
1864, page 337, “ Distillation is the conversion of a substance into 
vapor, and the condensation of the vapor in another part of the ap- 
paratus by cooling.” I read from Parish’s Pharmacy, cited by vou 
above, page 295. “'To distill a solution it is first converted into vapor 
by the application of heat, and the vapor is then condensed in a 
separate part of the apparatus.” I read from Fownes’ Chemistry, 
cited by vou above, page 70, “The process of distillation is very 
simple; its object is either to separate substances which rise in vapor 
at different temperatures or to part a volatile liquid from a sub- 
stance incapable of volatilization. * * * Every distillatory ap- 
paratus consists essentially of a boiler, in which the vapor is raised, 
and of a condenser, in which it returns to the liquid or solid condi- 
tion.” I now ask you, as a chemical expert, whether the term dis- 
tillation, as generally understood and received by chemists, does not 
imply as its radical and essential idea the conversion of the sub- 
stance distilled into the state of vapor in the still and the subsequent 
condensation of this vapor into a liquid or solid form ? 

A. I replied to this question in answer 100 that such is the use of 
the term distillation, but insist that mechanical distillation is also 
proper. It is a compound operation, distillation and separation, and 
the substance separated passes over mechanically with a distillate, 
whether it be in a vapor or otherwise. 

X Q. 102. Can you produce any chemical, pharmaceutical, or 
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technical work in which it is plainly and intelligibly stated that a 
substance can be distilled without being converted into vapor ? 

A. I would say that the passage quoted from Parish’s Pharmacy 

proves the point. 
887 X Q. 103. In that work is any distinction made between 
the two kinds of distillation you speak of, to wit: (A) Dis- 
tillation in which the substance distilled is converted into vapor, 
and (B) distillation in which the substance distilled is not converted 
into vapor ? 

A. Yes, there is; on page 2% distilled water—vaporization—is 
indicated ; page 300,“ oleo destillata;” the oll may or may not be 
In Vapor form. 

X Q. 104. In Scharling’s experiment is it anywhere stated that 
the distillation spoken of was a different kind of distillation from 
that generally understood by chemists, in which the substance dis- 
tilled is converted into vapor? If so, please quote the words. 

A. It is not in so many words, but with my knowledge and ex- 
perience in distillation my opinion is that it must have been a me- 
chanical distillation. I would say that at the temperature at which 
this operation was performed [| do not think that the distillate or 
distilled oils and fat acids were In a vapor form. 

X Q. 105. Did you ever repeat Scharling’s experiment ? 

A. I have not. 

X Q. 106. Do you know by experiment whether or not fat acids 
of palm oil will be converted into vapor and distill over as vapor in 
a current of steam at the temperature named by Scharling, 160° C. 
320° Fahr.)? 

A. By experiment I do not know. 

X Q. 107. Was the process of Scharling practically employed for 
manufacturing fat acid prior to 1854, as far as you know? 

A. The use of superheated steam in decomposing fats Into fat acids 
[ believe was used before this experiment of Scharling; it was used 
in England, I believe, and patented by Dubrunfaut, of Paris, on the 
28th of August, 1841. The process of Dubrunfaut I consider nearly 
the same as that of Scharling. The patent of Dubrunfaut was issued 
28th of August, 1841. Whether it was practically used or not I can- 
not say. : 

X Q. 108. Was the process of Scharling, at the heat mentioned by 
him (320 Fahr.), practically employed for manufacturing fat acids 
prior to 1854, as far as you know. 

A. I cannot say that it was. 

X Q. 109. Does the paper of Scharling (Exhibit 12) make the an- 
nouncement of any discovery? If so, what ? 

A. I think it does; that decomposition of the fats into fat acids 
without decomposition of the glycerine — produced. 

X Q. 110. The production of glycerine in Scharling’s ex periment 
is not mentioned by Scharling himself in Exhibit 12, but is an in- 
ference or deduction of your own from other facts stated in Exhibit 
12; is that so? 

A. It is so. 
X Q. 111. In the chemical and technical works you have con- 
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sulted is Scharling mentioned as the author of the discovery that 
glycerine, as well as fat acids, could be obtained by distilling fats 
with superheated steam? If not Scharling, state who is credited 
with that discovery and what date is given for it? 

A. In technical and chemical works to Mr. Wilson, of Price & 
Co.’s works, London, the credit is given of this and a patent taken 
for it both mm this country and Europe—in Europe on the 24th of 
July, 1854. 

X Q. 112. Does not Mr. Wilson, in a lecture before the Society of 
Arts (London, January 25th, 1856, page 127, complainant’s record, 
Tilghman against Mitchell, agreed copy), state that the idea of ob 

taiuing glycerine, as well as fat acids, by distilling fat with 
SSS superheated steam was suggested to him by his witnessing 

the operation of complainant’s process in the tube or coil ap- 
paratus Y 

(Objected to by ceunsel for defendants, inasmuch as the lecture 
referred to of Mr. Wilson has been offered in evidence by the com- 
plainant and speaks for itself as to such assumed fact, and the wit- 
ness is requested, if his attention is called to said lecture, to refer to 
the entire paper as printed.) 

A. I would say, not in so many words. It is merely suggested to 
him to try over again some experiments that he had performed 
before. 

X Q. 113. From Mr. Wilson’s lecture is it not evident to you that 
up to the time of his witnessing the operation of complainant’s pro- 
cess in the coil apparatus, he, as a practical chemist and manufac- 
turer, Was not acquainted with the fact that glycerine as well as fat 
acids could be obtained by distilling fats in a current of superheated 
steam ? 

(Objected to, for the reason that it makes no sort of difference 
whether Mr. Wilson knew or did not know of this fact, if it be true, 
as testified to by the witness, that Scharling, in 1850, produced free 
fat acids and glycerine by the action of superheated steam in the 
process described in Defendants’ Exhibit No. 12.) 


A. There is much stress, in my examination, placed upon the pro- 
duction of glycerine. I would say that only of late years has this 
become an article of production and commerce, and formerly was 
merely a chemical curiosity. It had no commercial value, and was 
applied to no known useful purposes in the arts, pharmacy, or med- 
icine. In the decomposition of the fatty matters, until about the 
date of the time of the complainant’s patent, there was but little use 
made of glycerine, if any, and in the decomposition of fats this sub- 
stance was not taken into consideration at all, and was thrown aside 
as a worthless product. Such being the fact, in the decomposition 
of fats, the object sought to be obtained was the production of fat 
acids, and whether the glycerine was decomposed or not in this de- . 
composition, there being no value attached to it, no mention was 
made whether it was decomposed or not. I have no doubt that free 
fut acids and glycerine were made prior to the patent of complain- 


976 RICHARD A. TILGHMAN Vs. WILLIAM PROCTOR ET AL. AND 


ant, also prior to that of Wilson, and that Scharling, in his experi- 
ment, did produce fat acids and glycerine. I do not think, from 
Mr. Wilson’s lecture, that he was ignorant of the fact that glycerine, 
as well as fat acids, would be produced by the action of steam upon 
the fats. 

X Q. 114. You think, then, that Wilson patented this process as 
his own original invention, and swore to it as such, knowing at the 
time that it was old; is that so? 

(Objected to by counsel for defendant, inasmuch as Mr. Wilson 
may have known of the discovery prior to the date of his patent, 
and yet be entitled to valid letters patent for his process (or mode of 
operation) of conducting it, and inasmuch, further, as Mr. Wilson, 
under the laws of England, was not required to make oath to the 
said supposed discovery.) 

A. The question is a broad one. The general facts in relation to 
this decomposition he may have known, and may have and did dis- 
cover the best practical method and limit of temperature at which 
the decomposition could be successfully performed, together with the 
volume of steam to be used, peculiar combination of apparatus, and 
thus be virtually the discoverer of his mode of carrying out the de- 
composition. 

X Q. 115. In his claim, does he limit his patented invention to 

any form of apparatus or precise range of temperatures, or 
S8S9 does he claim broadly the distilling of fats in an atmosphere 

of steam, so as to produce glycerine, together with the fat 
acids ? 

(Objected to for the reason, first, that the letters patent of Mr. 
Wilson is not produced, and the copy thereof is nota full copy of the 
specifications, and, again, for the reason that the Interpretation and 
construction of said patent is a question of law to be passed upon by 
the court, and not by the witness. 

In answer to the said first objection the complainant's counsel re- 
fers to the agreement filed in this case, whereby “ the printed copies 
and documents, as contained in the original suit of R. A. Tilghman 
vs. M. Werk, the same against R.G. Mitchell, are true and correct 
transcripts of the originals of which they purport to be copies.”) * * 

A. It isa claim for the production of fat acids and glycerine by 
means of superheated steam, and by using a lower temperature than 
had been practically used before in the decomposition of fats, and 
fixes this temperature to be between 550 and 600° Fahr. 

X Q. 116. From the technical works you have consulted, and from 
the patents of Gwynne and Wilson, patent 1843, No. 9944 and No-. 
10000 and 10191, does it not appear that Mr. Wilson had been prac- 
tically engaged in distilling fats in various ways with superheated 
steam from the vear 1543, and that he was, in 1855, the manager of 
the largest manufactory in the world for the production of fat acids 
by distillation by superheated steam ” 

(Objected to, as it is a matter of the utmost indifference as to what 

Mr. Wilson was engaged at during those vears.) 
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A. He was so engaged ; Ihave no doubt has performed hundreds of 
experiments upon the decomposition of fats by steam into fat acids 
and glycerine, of which no note has been taken or mentioned in any 
technical work, and in 1855 was the manager of the most extensive 
candle works, by distillation, in the world. 

X Q. 117. Where is palm oil procured from ? 

A. Commercially, largely from the west coast of Africa. 

X Q. 118. As it is found in commerce, does it not generally con- 
tain a quantity of free fat acids’ In this relation please examine 
Berzelius, Paris, 1860, vol. 6, page 500, and the patents of Gwynne 
and Wilson and Wilson and Payne, aboved referred to. 

A. Palm oil, as found commercially, like most vegetable fats, con- 
tains more or less of free fat acids. Fats of vegetable origin pass 
into this condition more rapidly than those of animal origin. 

X Q. 119. Did you ever examine a sample of commecial palm oil 
which did not contain free fat acids ? 

A. I have not. 

X Q. 129. Suppose that the palm oil used by Scharling had con- 
tained free fat acid, like commercial palm oil, would not this free 
fat acid-have distilled over with the steam without the production 
of glycerine? 

A. Of course it would; the glycerine had already formed by the 


‘decomposition of the original mass. 


X Q. 121. Is not one part — the patent of Gwynne and Wilson, 
1844, No. 10191, Compl't’s Ex. No. 10191, Tilghman vs. Mitchell, 
specially directed .o the distillation with superheated steam of “ palm 
oil in its crude. state as Imported 7” 

A. Yes, sir; it ts. 

X Q. 122. To what extent can said crude palm oil be properly dis- 
tilled down, according to the directions and description of that part 

of said patent ? 
SOO A. The question alludes to part of the process, and cannot 
be answered without a reference to the whole. : 

X Q. 125. Do not the patentees there state that they find it pref- 
erable to “ distill over only about half of the palm oil under process 
in the first distillation ” 

A. They do, and give no reason why they prefer so todo. Their 
preferring to do so may be only from an imaginary advantage, and 
of no real value in the process. 

X Q. 124. Do they not state that they convert the residuum of said 
distillation into fatty acids by a suitable means, and afterwards dis- 
till the fatty acids so obtained ? 

A. They do say that they convert the residuum into fatty acids. 
Now, what do they mean by residuum? I presume they mean the 
dark pitchy substance left in the still, and separate from this the 
fatty acids by another distillation, as is practiced generally with the 
residuum left in the still in the manufacture and distillation of stearic 
acid by superheated steam. I by no means consider that they meant 
anything else by the term residuum but this mass; described, and 
known in commerce as candle pitch. 

X Q. 125. They state that the “residuum may be converted into 
123—SS3 
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soap by methods similar to that employed in making soap from or- 
dinary palin oil.” Do you understand from this that the residuum 
thus spoken of is candle pitch? Did you ever hear of making soap 
of candle piteh ? 

A. He speaks of soap in this patent twice ; first, from the distilled 
product ; second, from the residuum ; says they may be converted into 
soap by methods similar to that of palm oil. From the nature of 
the process the residuum must be as [ mentioned before. The dis- 
tillation may not have been carried so far as to leave this residuum 
merely a pitchy mass of fat acids and altered fat acids. More or less 
of the oil and fat acid may have been left in, and the product, in 
consequence, — suitable to form a low grade of soap. It 1s not cus- 
tomary in this country to use candle pitch for soap-making, though 
they may doso in England. 

X Q. 126. The patentees state that they “distill over abont half 
of the palm oil under process the residuum of said distillation 
would be the other half of the palm oil, would it not? 

A. They distill over about half of the palm oil under process ; it 
would be. : 

X Q. 127. They further state “ another method of dealing with the 
residuums is to convert them into fatty acids, by means similar to 
those used in the manufacture of stearic acid, or by other suitable 
means, and to distill the fatty acid so obtained,” ete. If the residuum 
was to be converted into fatty acids, does it not show that said resi- 
duum was not already fatty acids, but was left practically in’ the 
state of neutral fat? 

A. How much neutral fat anc fat acid there might have been in 
this residuum I cannot say. T presume from the statement in the 
patent that there was neutral fat there, which was converted into fat 
acids by the usual means. 

XQ. 128. In the patent of the same parties, December 28th, 1843, 
No. 10000, they state, “ We have particularly observed that fats and 
oils in their natural state are not well adapted for distillation, owing, 
us it appears, to the presence of the ingredient ealled ‘ glycerine,’ 
and that although fats and oils ean be distilled in their natural state, 
and the distillation itself destroys or decomposes the ‘olycerine, it 
is a preferable mode of operation to abstract, destroy, or decom pose 
the ‘glycerine’ in the first instance, and afterwards to submit the 
fatty or oily matters to distillation in the acidified or modified state 

produced by such action.” 
89] Does not thisexplain why the patentees in their subsequent 

patent direct — the distillation of crude palm oil should be 
earried to the extent of one-half only, the pre-existent free fat acid 
having at that point been all distilled over, and also why they 
direct that the residuum of natural fat should be converted into 
fatty acids or have its “glycerine abstracted, destroyed, or decom- 
posed” in order to render it suitable for distillation ? 

A. No. 

Here adjourned until 9 a. m. Friday, July 2nd, 1869. 

LEONIDAS H. PUMMILL, 
Notary Public, Hamilton County, Ohio. 
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Met persuant to adjournment. 
The witness desires to state that his answers to cross-questions 124 


‘and 125 were based upon certain interpretations of Wilson and 


Gwynne’s patent of 1814. My answers were based upon the under- 
standing of the patent, to wit, that there was a redistillation of the 
product first distilled, together with the residuum of that first dis- 
tillation, which I find upon further examination of the patent not 
to be the case. 

X Q. 129. Did Gwynne and Wilson obtain glycerine-as well as fat 
acids in the processes of distillation of fats by superheated steam, 
described in their patents No-. 9944, 10000, and 10191, above re- 
ferred to, or in any of said processes ? 

A. In No. 9944 and No. 10000, also 10191, glycerine is not men- 
tioned as a product; but [ would say that in 10191 and 9944 that 
glycerine was produced. This | say from the well-known fact 
stated in a later patent of Wilson & Payne, 1854, No. 1624, that by 
the action of superheated steam upon neutral fats it produced fat 
acids and glycerine. 

X Q. 180. Did Gwynne & Wilson know that glycerine was pro- 
duced in their processes described in their patents No. 9944 and No. 
10191? 


(Objected to as immaterial and as calling upon the witness to 
prove that which it is impossible for him to know.) 


A. I should say, from their knowledge of the nature of fatty mat- 
ters, of saponification, and so forth, that they did; I have no other 
means of arriving at this conclusion. 

X Q. 131. Did said patents No-. 9944 and 10191 make known to 
the public the fact that glycerine as well as fat acids could be ob- 
tained by distilling fats in superheated steam ? 


(Objected to, inasmuch as it does not appear that the patents them- 
selves were known to the public, except by that constructive knowl- 
edge which the grant of letters patent implies.) 


A. Those patents did not. Neither the public nor the patentees 
were interested in this fact. That glycerine was produced must be 
patent to those who had any knowledge of the nature of the decom- 
position. The object of the decomposition was simply for the pro- 
duction of fat acids, not fat acids and glycerine, as glycerine then 
was not an article of commerce, or only to a limited extent. 

X Q. 132. You say, in answer to cross-question 129, that in said 
patents Nos. 9944 and 10191 glycerine is not mentioned as a product ; 
and you say, in answer to cross-question 131, that those patents did 
not make known to the publie the fact that glycerine could be pro- 
duced by the processes therein described; by what means do you 
obtain the knowledge that glycerine was obtained as a product in 
the processes described in said patent? 

A. It is a well-known fact now that fats heated with steam will be 

decomposed into fat acids and glycerine. This I learn from 
892. Scharling’s experiment; and in Wilson and Payne's patent 
of 1854 it is used as an industrial process; in patent 9944 
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steam is named; also carbonic acid. The carbonic acid, even if not 
used in connection with steam, contains water mechanically mixed 
with it, which, upon being heated In the process, was converted into 
steam; steam, then, was present, even with the carbonic acid used. 
In patent 10191 steam alone is used to distill over one-half of the 
fat; fat acids and glycerine must then have been produced. 

X Q. 135. Can you swear that you have ever seen any publication 
of date earlier than Wilson and Payne’s patent, July 24th, 1854, in 
which glycerine is explicitly mentioned to be a product of the dis- 
tillation of fats by superheated steam? Please answer directly— 
yes or no. 

A. I have not seen any such publication, but would say that by its 
not being published by no means proves the fact that it was not 
known and observed prior to the date named. 

X Q. 134. Can you swear that you have seen any publication of 
date earlier than Jannary 9th, 1854, in which it is explicitly men- 
tioned that fats can be decomposed into free fat acids and glycerine 
or into acid soaps and glycerine by the use of a quantity of alkali 
less than the chemical equivalent, in connection with water at a 
high temperature and pressure? Please answer directly—yes or 
no. 

A. I cannot. 

X Q. 185. Can you swear that you have ever seen any publication 
of date earlier than January 9th, 1854,in which it is explicitly 
mentioned that fats ean be decomposed into free fat acids and glye- 
erine by the action of water at a high temperature and pressure ? 
Please answer directly ~yes or no. 

A. IT have not seen such publication. 

X Q. 136. In defendants’ processes is water heated to a steam press- 
ure of 75 to 80 pounds, and a corresponding temperature always 
present during the operation in the digester ? 

A. Not from the beginning to the end of the process, but from the 
time that the fat and water in the tank is brought to that tempera- 
ture by the steam issuing into it, and from that time te the end of 
the operation. 

X Q. 137. Is it essential to the success of the process practiced by 
them ? 

A. It is so considered. 

X Q. 138. You have testified in your examination-in-chief that, in 
an experiment made by you in defendants’ digester and that of G. 
Shillito, where fat and water alone were used at the same tempera- 
ture and pressure and for the same time as are used by tom rd 
in their. processes, you found that a certain quantity (7 to 11 per 
cent.) of the fat was converted into free fat acids and glycerine. 
Please state whether anything, and, if so, what, prevents or hinders 
the same action taking place between the water and the fat in de- 
fendants’ processes, where 7 or 4 per cent. of lime are used. 

A. I cannot conceive of the water and fat in one case, water, fat, 
and lime in another, being in the same relative condition. There 
is no question that water is the agent in the decomposition in both, 
and that the lime facilitates the change of the fat into fat acids and 
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glycerine. The same action of water, no doubt, takes place in both, 
but in one instance is influenced and assisted in decomposing the 
fat by alkali—with the lime, 60 per cent.; without the lime, only 
from 7 to 11 per scr -gutnad the same conditions of time, 
893 pressure, and temperature. This, then, is, at all events, a 
different and more rapid chemical result, be the action of 
the water in either case the same. 

X Q. 139. What limits of temperature, if any, are fixed in com- 
plainant’s patent for the chemical action of heated water upon fat to 
produce fat acids and glycerine ? 

A. The patent mentions that the mixture of fat and water are to 
be placed in any convenient vessel and heated to the melting point 
of lead until the operation is complete. Again, “the melting point 
of lead has been mentioned as a proper heat to be used in this op- 
eration, because it has been found to give good results.” I take this 
to be, then, the temperature at which the operations are to be con- 
ducted. There is, however, mentioned that palm oil, the decompos- 
ing of the same can be effected at the melting point of bismuth. I 
take these two temperatures, then, to be those used in carrying out 
the process of complainant, the melting point of lead to be about 
the temperature used for the decomposition of fats of animal origin, 
and the lower temperature that at which vegetable fats, such as palm 
oil, may be decomposed. The limits, then, are between the meltin 
point of lead and bismuth. Asa chemist and manufacturer I shoul 
so construe the patent. 

X Q. 140. Do you understand from said patent that at 510° Fahr. 
the decomposing power of the water on the fat would be less power- 
ful than at 612° Fabr.? 

A. I so understand it. : 

X Q. 141. Do you understand therefrom that in proportion as the 
temperature of the operation is lowered the length of time required 
becomes greater ? 

A. I understand no such thing from the patent. I see no men- 
tion where any such information may be derived that a manufac- 
turer or chemist at the date of this patent could infer. 

X Q. 142. If at a given heat (612° Fahr.) a certain time (10 min- 
vtes) is directed, and if the decomposing action of the water becomes 
more powerful as the heat is increased, would it not be reasonable 
to infer that as the heat is increased less time would be required ? 

A. I cannot say so, for there must be a limit to the degree of heat 
used. The increase of heat beyond a certain point would decom- 
pose the fat acids and produce acroleine, and thus defeat the end in 
view. I would say that I understand the temperatures named in 
the patent to be the highest temperatures at which the decomposi- 
tion could be safely performed, and the statement that increase of 
heat decomposes the fats more rapidly means that from the lowest 
temperature named to the highest, and not to an indefinite point 
bevond. 

X Q. 143. Do vou understand from the patent that at 440° Fahr., 
the lowest temperature specifically named therein, a longer time is 
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required than at 660° Fahr., the highest temperature specifically 
named therein ? 

A. There is no mention as to time further than that mentioned 
with the coil apparatus, and, as I presume all the experiments were 
made in such apparatus, that the lower temperature named at which 
the decomposition of palm oil did occur—the same length of time as 
mentioned as occupied in this decomposition ; consequently palm 
oil at this temperature was decomposed in the same time that other 
atty matters were. 

X Q. 144. Taking the case of a fat for which ten minutes’ time 
was directed at 612° Fahr., and suppose that you wish to operate on 
that same fat at 510° Fahr., would you understand from the patent 
that the time then required would be more than ten minutes, or less 

than ten minutes, or exactly ten minutes ? 
S94 A. I might try the experiment; if there was any difference 
in the time required, note it; but from the general wording 
of the patent I have nothing to lead me to believe that such fat will 
be decomposed at 510° Fahr. in ten minutes or ten hours. 

X Q. 145. Do vou understand from the patent that a fat for which 
ten minutes is directed, at 612° Falr., could be decomposed at 600° 
Kahr. in any time greater than fen minutes ? 

A. The melting point of lead is not named as a specified heat at 
which this decomposition may take place ; consequently, [ should 
expect, with this latitude of the language, to decompose the same 
fat in the same time at 600° Fahr. 

X Q. 146. What would you expeet at 500° Fahr.? 

A. IT should not expect to produce the decomposition so rapidly, 
if at all. 

X Q. 147. Would you understand from the patent that whenever 
the decomposition took place at all it would take place more rapidly 
as the heat was increased and more slowly as the heat was dimin- 
ished? | 

A. From a certain temperature up 1 do; below which I under- 
stand that decomposition would not take place at all; I infer that 
about the melting point of bismuth such oil as palm oil may be de- 
composed, and that a higher temperature, about the melting point 
of lead, is the point at which fatty oils of animal origin may be de- 
composed. I can infer nothing from the patent that would lead me 
to believe that any decomposition would take place at a temperature 
sensibly less than that of the lowest point named, the melting point 
of bismuth; the rapidity of the decomposition, also, as named, 
leaves but a small margin for any decrease of time in the operation 
by an increase of temperature too small to be observed. 

X Q. 148. The facts that the expression in the patent is “at or 
below the melting point of bismuth,” and that the temperature of 
440° Fahr. is specitically mentioned in the patent, makes no differ- 
ence in your foregoing opinion ; does it? 

A. It does not. I regard the melting point of nitrate of potash 
and the melting point of tin precisely in the same light of that of a 
thermometer; they were merely used in this case to determine the 
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temperatures, and have, in my mind, little or no bearing upon the 
temperatures at which the process is to be carried on. 

X Q. 149. Then, as far as you learn from the patent, the decom- 
position of the fats by water commences suddenly for animal fats at 
about 600° Fahr., and ceases suddenly at about 612° Fahr., taking 
place always in ten minutes; is that so? 

A. I so understand that in the coil apparatus animal fats at 
about the melting point of lead are rapidly—lI might say violently — 
decomposed, and that this decomposition may also take place at 
a higher point above, and also at a temperature somewhat lower, 
and the operation would require about ten minutes. 

X Q. 150. Quote the words of the patent stating that animal fats 
require a heat of about the melting point of lead. 

A. Animal fats, as such, are not mentioned ; but the mentioning 
“of the change of fatty matters into fat acids and glycerine takes 
place with some materials (such as palm oil) at or oo the melting 
point of bismuth.” The only inference I can make from this is that 
the higher temperature named had reference to animal fats. 

X Q. 151. Is the chemical action of the water on the fat substan- 
tially the same, or different, “ at or below the melting point of bis- 
muth ” and at or “above the melting point of lead ?” 

S95 A They ere chemically the same, but at a higher tempera- 
ture than the melting point cf lead the products of decompo- 
sition might be destroyed. 

X Q. 152. Down to what limit of temperature “below the melt- 
ing point of bismuth” would the chemical action continue to be the 
same ? 

(Counsel for defendants inquires of complainant’s counsel whether 
the question is intended to call for the witness’ opinion as deduced 
from the complainant’s patent or as derived by the witness from ex- 
periments an wrocesses performed and witnessed by him since the 
the date of said patent. 

Complainant’s counsel replies that the opinion of the witness is 
asked as derived from his general scientific knowledge as a chemical 
expert.) 

A. From the experiments I have made, down as low as 212° Fahr. 
and slowly to take place at ordinary temperatues of the atmosphere. 

X Q. 1538. Then understand you to say that from 300° Fahr. to 
over 612° Fahr. tue chemical action of water upon fat, to produce 
fat acid and glycerine, is substantially the same; is that so? 

A. That is so. 

X Q. 154. Does not this action become more powerful, in the sense 
of becoming more rapid, in proportion as the heat is increased. 

A. It does. 

X Q. 155. At what point of temperature, if any, in descending 
from 612° Fahr. to 300° Fahr., would you, as a practical chemist, 
assert that this operation ceased to be one and the same chemical 
process ? 

(Counsel for defendants inquires of complainant’s counsel whether 
he uses the words “chemical process” as synonymous with patent- 
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able process, or whether by the expression he means simply to in- 
quire if the same result- are accomplished under the different con- 
ditions named. 

Counsel for complainant replies that he uses the expression 
“chemical process ” in the sense in which it is generally aalemtend 
by practi al chemists and manufacturers.) 

A. At no point. 
Here adjourned until 9 a. m., Saturday, July 3d, 1869. 
LEONIDAS H. PUMMILL, 
Notary Public, Hamilton County, Ohio. 


Met pursuant to adjournment. 

X Q. 156. Were any processes for manufacturing fat acids prac- 
tically worked as a manufacturing operation prior to 1854, except 
the lime-saponification process and the process of sulphuric acid 
combined with distillation ? 

A. Not that I know of. 

X Q. 157. In the process by sulphurie acid combined with distil- 
lation was the glycerine destroyed ? 

A. It was. 

X Q. 158. In the experiments made by Mr. Fennel and yourself 
in the paraftine bath were the tubes containing the material oper- 
ated upon kept in a vertical or horizontal position during the opera- 
tion ? 

A. They were kept in a horizontal position. 

X Q. 159% Were they: agitated during the operation ? 

A. They were not. 

X Q. 160. Describe the appearance and consistency of the product 
of these operations when the fat and water alone were used, and also 

when lime soap was used in addition to hot water. 
SG A. The appearance when lime soap was used was similar 
to the mass previously described as taken from the defendants’ 
digester process, and the consistency was like thin mortar, which be- 
came stiff upon coooling. When water alone was used the fat and 
water separated on pouring out the contents of the tube, and the ap- 
pearanee of the fat was slightly altered in color, bleached, and the 
rater had a slight opalescence. 

X Q. 161. I understand, then, that when lime soap, fat, and water 
were used all these substances were mixed together in a homogene- 
ous mass in the product as it came from the tube ; is that so? 

A. That is so. 

Witness states: That I answered cross-question 156 with this un- 
derstanding: Did I know of any other processes than those mentioned 
of being practically carried out? I said I did not, but do not wish 
to be understood to say that others were not known and _ used ; 
whether they were practically carried out to any extent or not I 
cannot say. 

X Q. 162. In defendants’ original answer herein it is stated that 
after the lime fat, and water in their digester had been exposed to 
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the temperature of about 300° Fahr. and pressure of about 75 pounds 
during about six hours the steam is shut off and the contents are 
allowed to stand from about twelve to fifteen hours. At the end of 
this time is the glycerine water entirely separated, or is it to some 
extent still blended through the mass of fat acid and lime soap? 

A. The glycerine is not all separated. It is in solution in water, 
and this mixture to some extent is mixed mechanically with the 
mass of lime soap and acid. 

X Q. 163. Is the same true of the product of defendants’ process 
as described in their supplementary answer ? 

A. It is. 

X 4). 164. Referring to question 19 in chief, do you mean to say 
that if you had not possessed any previous knowledge of the fact of 
the decomposition of the fat into free fat acids and glycerine by 
water ata high temperature and pressure you would certainly have be- 
come acquainted with that fact by reading Defendants’ Exhibit No. 
1? 

A. I do say so. 

X Q. 165. Please quote the words of said exhibit which announced 
the fact that fat can be decomposed into free fat acids and glycerine 
by water at a high temperature and pressure. 

A. The exhibit does not say change of fat by Perkins’ engine by 
the action of water, heat, and pressure mito fat acids and glycerine ; 
it merely alludes to a change of fat. Upon the examination of the 
report, and the knowledge I have of the decomposition of fats by 
heat and water, the only inference I can form is from the facts 
mentioned in the paper, that both fat acids and glycerine were 
produced in the decomposition or change named. 

X Q. 166. Your last answer shows a misconception of cross- 
questions Nos. 164 and 165 in two essential points. Ist, you were 
not asked what you now believe to have been formed im the fat 
used in Perkins’ engine, but only, exclusively, what Exhibit 1 itself 
states to have been formed in said fat; and, 2nd, you were to sup- 
pose yourself entirely ignorant of the fact, now notorious, that fats 
an be decomposed into free fat acids and glycerine by the action 
of water at a high temperature and pressure. I therefore now ask 
you whether it is anywhere plainly and intelligibly announced in 
Exhibit 1 that fat can be decomposed into free fat acids and gly- 
cerine by the action of water at a hfgh temperature and pressure, 
and, if so, to quote the words of such plain and intelligible an- 

nouncement. 
897 A. The exhibit states to have been produced by the com- 
bined action of water, heat, and pressureon fat a decomposition, 
and, further, that the fat thus changed resembles Chevreul’s acid of 
fats. Glycerine is not mentioned as a product of this decomposition 
in the article. 

X Q. 167. Is that word “decomposition” anywhere used in said 
exhibit in describing the “change of fat?” 

A. The word “decomposition ” is not used in describing the change 
of fat. 

X Q. 168. Is not your answer to cross-question 166 also incorrect 
124—883 
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in saying that Exhibit 1 states “further, that the fat thus changed 
resembles Chevreul’s acid of fat?” Does not the exhibit merely 
state that a certain “gray substance obtained from the changed fat” 
dissolves readily in alk: ilies, more readily, I think, than fat, and in 
this respect “resembles ¢ ‘hevreul’s acids of fat, as well as in its solu- 
bility in aleohol ?” 

A. Upon reading over the paper carefully I find that the term 
“resembles Chevreul’s acid of fat” is used in relation to that portion 
of the changed fat that separated upon cooling from the alcoholic 
solution of the whole mass thus changed. And the resemblance was 
in this respect, its solubility in alcohol and dissolving in alkaline 
solutions. 

X Q. 169. Is it anywhere stated in saidexhibit that the “ changed 
fat,’ or any product from it, “resembles Chevreul’s acids of fat” 
in any other respect than “solubility inalcohol and dissolving in alka- 
lies more readily, I think, than fat?” If so, quote the words. 

A. No; it Is not. 

XQ. 170. Are there not other properties of the “ grayish sub- 
stance” mentioned, namely, “That it does not elt in boiling water, 
but at a higher heat melts and altimately burns like fat,” and that 
“it is not soluble in ether, or very slightly so?” 

A. Those properties of a grayish substance are mentioned. 

XQ. 171. Did you ever see, hear, or read of any acids of fat ob- 
tained from oil or tallow which would not “melt in boiling water,” 
and which was “ not soluble in ether, or very slightly so?” 

A. No. 

X QQ. 172. Would chemists generally recognize as fat acids of oil 
and tallow (meaning thereby free fat acids) a substance whieh is de- 
scribed as being soluble in aleohol and in alkalies, but not melting 
in boiling water and insoluble in ether, or nearly so? 

A. Thev vould not. 

X Q. 173. Is it stated in said exhibit that any other portion of the 
“changed fat” besides the “ gravish substance * resembles Chevreul’s 
acids of fat? If so, quote the words. 

It is not. 

X Q. 174. As a matter of chemical history and information, did 
chemists generally become informed from Exhibit 1 of the fact that 
fats could be decomposed into free fat acids and glycerine by the 
action of water at a high température and pressure ? 

A. They could have; whether they did or did not I cannot say. 

XQ. 175. When was Exhibit 1 first brought to your notice as a 
chemical expert on behalf of defendants in this suit ? 

In Kebruary, 1868. 

X Q. 176. Please look at the list of chemieal and technical trea- 
tises mentioned by Prof. Booth in answer to questions 68 and 69 of 
his examination-in-chief as a witness for complainant in this suit ; 

state whether said treatises are works of standard authority. 
SOS A. They are; but, in regard to Regnault’s ¢ ‘hemistry, his 

authority in one fact is faulty. Booth and Faber’s edition, 
on page 656, In relation to fatty acids, mentions “they are feebly 
soluble in ether.” This is not so. 
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X Q. 177. Is it anywhere plainly and intelligibly announced in 
Defendants’ Exhibit No. 9 that free fat acids and glycerine were pro- 
duced from the oil by the action of water at the temperature and 
pressure of the atmosphere? If so, please quote the words of such 
unnouncement. 

A. It is not announced in Exhibit No. 9 that free fat acids were 
obtained, but mentions “upon the top of this, in various parts, were 
drops of aqueous fluid, of a tenacious consistence, which had a very 
decided sweet taste, and resembled the substance which is formed 
during the process of saponification, to which the name of glycerine 
has been given.” Nevertheless, if glycerine was produced, so, also, 
must have been free fat acids. 

X Q. 178. Suppose that a soap had been produced in the oil, would 
not glycerine have also been produced ? 

A. There is no alkali mentioned as being present in the oil and 
water in the exhibit above mentioned; consequently a soap, so called, 
could not have been produced; but there is no question, if there had 
been an alkali, so as to produce a saponification by its agency, as in 
the formation of soaps by means of the decomposition of fats in the 
ordinary manner, glycerine would be also produced. 

X Q. 179. I understand, then, that Exhibit 9 does not mention 
plainly and positively that either fat acids or glycerine was pro- 
duced ; is not that so? 

A. Not in so many words, but so plainly, I think, that any chemist 
would understand such to be the case. 

X Q. 180. Have you any proof that Daniell himself, the author 
of Exhibit 9, understood that free fat acids and glycerine were pro- 
duced in said experiment by the action of water on fat at common 
temperatures and pressures ” 

A. From the fact that he mentions a sweet substance re’embling 
glycerine, in speaking of the change, he certainly must have had a 
knowledge of the composition of fats and the products of their de- 
composition. I think from his remarks that he did know that such 
change had taken place (that is, fat acids and glycerine). This is 
the only proof I can offer. 

X Q. 18]. Will fat acids corrode metallic surfaces (copper, iron, 
and brass) when kept a long time in contact with them in the air? 

A. They will, slowly—more rapidly if heated. 

X Q. 182. If, therefore, the oil in Exhibit 9 had been converted 
into free fat acids any metallic surfaces of brass, iron, or copper, 
which had been in contact therewith during a long time, would 
have been corroded. would they not? 

A. The word “ corrosion,” here used, to some would imply a rapid 
and destructive action upon the metals named—(I mention this in 
explanation of the use of the term)—such rapid corrosion would not 
take place with the fat acids. They certainly would act upon the 
metals corrosively, but very slowly, and that they did thus act would 
be shown more clearly from the color of the fat acids than from any 
corrosion evident upon the metallic vessel containing them. 

X Q. 183. Do you wish to be understood as asserting, as a chemist, 
that a surface of copper or brass would remain “bright” and “ with 
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no signs of metallic corrosion in any part” after remaining 
899 for several months in the air at common temperatures in con- 
tact with the free fat acids of castor oil? 

A. The case is a supposed one. I would say that a flat surface of 
copper or brass could be thus exposed for several months, covered 
with merely a film of fat acids, or as much as would remain on the 
surface of the metal; that in the time mentioned a solution or cor- 
rosion of the metal on its whole surface thus exposed would take 
place. 


Here adjourned until 10 a. m. Monday, July 5th, 1869. 
LEONIDAS H. PUMMILL, 
Notary Public, Hamilton County, Ohio. 


Met pursuant to adjournment. 


X Q. 184. Do you understand that the oil set by with water in 
a glass vessel (as described in Exhibit 9) had also become decom- 
posed, in whole or in part, into free fat acids and glycerine? 

A. Only in part. 

X Q.185. What proof do you find in the exhibit that it was in 
part decomposed into free fat acids and glycerine? 

A. I have no proof; it is supposition on my part. 

X Q. 156. What proof have you in Exhibit 9 that free fat acids 
existed in the oil in the cistern of the barometer ? 

A. To me the subsiance of a sweet taste mentioned is evidence 
that glycerine was present and that fat acids must have been also 
present, for neutral fats cannot be deprived of their glycerine or 
glycerine be produced from them without a corresponding amount 
of free fat acids being formed. 

X Q. 187. Have you not already admitted that the presence of 
glycerine could be explained as well by the supposition that a soap 
had been formed in the oil as by the supposition that free fat acids 
had been formed in the oil? 

A. I have; but I find mention of no substance mentioned in Ex- 
hibit No. 9 that would lead me to think that a soap had been.formed 
and a glycerine a result of the saponification. , 

X Q. 188. When glycerine is produced in the decomposition of 
fats by water where is the glycerine found? Is it found dissolved 
in the water, or separate from the water? 

A. It is found dissolved in the water. 

X Q. 189. Do you find any proof in Exhibit 9 that there was any 
glycerine found dissolved in the water? 

A. The oil does not appear to have been agitated with the water, 
but resting upon it. The vegetable fats always contain more or less 
moisture, and this alone sets up a decomposition of them, and as the 
result of their decomposition fat acids and glycerine would be found 
as amixture. In palm oil, for instance, this decomposition takes 
place to a considerable extent; consequently I can conceive that a 
decomposition of the castor oil might take place and the glycerine 
be not all dissolved in the water below it, but be mixed with the 
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fat, and the glycerine, as an exudation of the mass, be found on the 
| top of it. 

~ XQ. 190. Then why did not the same decomposition of oil and 

formation of glycerine on its top take place in the glass vessel? 


(Objected to as assuming that there was no decomposition in the 
glass vessel, whereas said exhibit states as follows: “At the point of 
contact with the water it appeared to have undergone change and 
to be separated from it by a tough ‘film of the same mucilaginous- 
looking substance which we had found in the water.”) 


900 A. There appears to be a difference in the condition in the 

experiment. Heat was present in one case; in the other none. 
The heat may have facilitated the decomposition in the barometer, 
in the experiment with the glass vessel. The decomposition, con- 
sequently, would not be so rapid as in the other, and if any change 
or decomposition had taken place the same results would have fol- 
lowed as 1n the other, and the examinations made of it are so very 
imperfect that if there had been present any glycerine or fat acids 
it could not have been known from them. 

X Q. 191. What degree of heat do you understand from Exhibit 
9 to have been used in the experiment in the barometer ? 

A. I say from Exhibit 9 I cannot make out. If I had the whole 
report of which this is an extract, I could probably. 

X Q. 192. What, then, do you mean by saying in your last answer, 
“ There appears to be a difference in the conditions in the experi- 
ments. Heat was present in one case; in the other none. The heat ; 
may have facilitated the decomposition in the barometer.” 

A. As mentioned before, I cannot make out the exact conditions 
in which the oil was placed from the extract as contained in the ex- 
hibit. I might infer from it, however, that the oil must have been 
wo heated more or less above the atmosphere; consequently, I said 
that the oil in the barometer was exposed to a different condition 
of things from the oil in the glass vessel. 

X Q. 193. How long a time do you understand from Exhibit 9 
that this heat was applied to the oil in the barometer? 

A. I do not find the time stated. I cannot make out the time. 

X Q. 194. What is the impression in your mind on this point, 
under which vou have answered the questions herein, relating to 


* 2 A gti 


(=== 8. 


a “or 
this exhibit? 
A. From my knowledge and experience in handling castor oil,  * 
I would say that, in the conditions in which the oil was placed in 
wae “ 


r the glass vessel, that this change as mentioned would not take place 
rapidly, but that placed in the barometer, if it was heated at all 
(which I suppose it was) the change would be more rapid than the 
other; but in both instances some time would be required to cause 
the decomposition ; how long or how short I cannot say. 
X Q. 195. Question repeated. 
A. I cannot say how long a time the heat was applied to the oil. , 
~ XQ. 196. In answering the questions herein had you any idea in 
your mind as to what degree of heat was applied to the oil in the 
arometer, and for how long a time? 
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A. I had no idea how much was applied, nor for how long. I sup- 
posed it was heated (from the text),and not to the boiling point, but 
for long I have no idea. 

X Q. 197. What length of time do you understand to have 
elapsed between the time when the oil was placed in the barometer 
and the time when the substance resembling glycerine was found 
in it? 

A. It was put in on the 18th of June; how long before the change 
in the oil was noticed to have taken place is not stated. I know 
nothing about the length of time. 

X Q. 198. Do you understand the “ mucilaginous-looking sub- 
stance” mentioned in Exhibit 9 to have been the free fat acids of 
‘astor oil? 

A. I do not. 

X Q. 199. What do you understand said “ mucilaginous-looking 
substance” to have been ? 

A. It may have been albuminous matter separated from the oil, 

which separation will take place when castor oil and water 

901 are mixed together. Castor oil thus treated will become 

slowly rancid and will inerease in ranecidity by time. This 

mucilaginous matter will separate and form a layer between the oil 
and water. 

X Q. 200. Where do you understand the “ drops of aqueous fluid,” 
mentioned in Exhibit No. %, to have been found? Were they on 
top of the oil or between the water and the oil? 

A. In Exhibit No. 9, from the text, it appears that the surface of 
the oil was covered with large clots of a mucilaginous-looking sub- 
stance which reached quite through to the water beneath. It was 
then apparently on top of the oil. 

X Q. 201. Your idea, then, is that the supposed decomposition of 
the oil was produced by the moisture naturally present in the oil 
and not from the water below the oil; is that so? 

A. Partly in each way: if there was any steam above the surface 
of the oil or any vapor of water it would also exert an influence. 

X Q. 202. The supposed glycerine formed on top of the oil must 
all have been produced by some different water or moisture from 
the water below the oil; must it not? 

A. I should say so; although the water below might assist in the 
decomposition. If no water at all had been present other than that 
accidentally in the oil [ should then positively say that the glycer- 
ine present had been formed by that water. 

X Q. 203. Can you produce any publication of date earlier than 
January 9th, 1854, which states plainly and intelligibly that fats or 
oils can be converted into free fat acids and glycerine by the action 
of water at atmospheric temperatures and pressures ? 

A. I do not know of any publication stating that fact in so many 
words; but it is a well-known fact, observed and known prior to 
that date, that the presence of moisture in fats will cause them to 
change and become acids (fat acids), and no such change, I under- 
stand, can take place without a corresponding amount of glycerine 
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being produced ; consequently, whether the fact was so announced 
or not, it is a fact, nevertheless, and known prior to 1854. 

X Q. 204. Is the change you allude to as being long known the 
change commonly known as the rancidity of fats and oils? 

A. That is what I allude to. 

X Q. 205. Was the explanation of that change contained in Du- 
mas’ Chemistry, vol. 6, p. 569 (agreed extract now produced), gene- 
rally received and adopted by chemists prior to 1854? If not, can 
you produce any different explanation from any standard chemical 
authority ? 

A. It was, and I cannot make any different explanation. The 
facts are stated as I understand them to be, and I have made my 
previous answer on that basis. 

X Q. 206. Has it been generally known to chemists, and published 
in standard chemical treatises prior to 1854, that solutions of alka- 
line carbonates would form soaps with neutral fats, by long boiling 
therewith, at 212° Fahr.? If so, please describe the successive stages 
of the operation. 

A. It has; one portion of the carbonate alkali is decomposed, 
and the carbonic acid thus liberated forms a bicarbonate with an- 
other portion of the alkali, which bicarbonate is decomposed at a 
boiling heat, and this action and reaction continues until the end of 
the process. 

X Q. 207. State whether the process of lime saponification gene- 
rally used by manufacturers prior to 1854, was substantially the pro- 
cess described by M. Werk in his answer filéd 6th of January, 1860, 

in the former suit of Tilghman against Werk (page 9, lines 
902 20 to 28, complainant’s printed record in suit of Tilghman 

against Werk), as having been used by him and other manu- 
facturers in Cincinnati since 1541. 

A. I believe the process described by M. Werk in hissaid answer 
not to be the process generally used. Iam satisfied, from my own 
knowledge, that other parties were using less lime ; how much less 
I am not positive, but would say as small a quantity as ten or eleven 
pounds to the hundred pounds of fat used. It is also mentioned in 
the report of the juries of the London exhibition, in the year 1852, 
page 621, that from 10 to 15 parts of quicklime are added for every 
100 parts of tallow in the lime process as practiced at Messrs. Ogleby 
& Co.'s works, at Lambeth. Many manufacturers, however, cot 
as stated by M. Werk, 14 pounds of lime to 100 pounds of fat. 

X Q. 208. Please examine page- 90 to 100, inclusive, of complain- 
ant’s printed record, in said suit of Tilghman against Werk, now 
produced and marked Complainant’s Exhibit Wayne No. 1, L. H. 
P., and pages 45 to 54, inclusive, of defendant’s printed record in 
said suit and now produced, marked Complainant’s Exhibit Wayne 
No. 2, L. H. P., and state whether you gave the testimony therein 
contained, as a chemical expert, for the defendants in said suit. 


(Counsel for defendants inquires of complainant’s counsel the 
object of the “production” of said testimony, and whether com- 
plainant’s counsel desires and intends to offer the same in evidence, 
and, if so, for what purpose. 
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Counsel for complainant declines to make any response to the 
inquiry. 

Counsel for complainant declining to make any response to said 
| inquiry, the counsel for defendants hereby enters his protest to the 
| proposed “ production ” of said testimony, on the ground that the 
4] same is a useless encumbering of the record in this cause; further, 

| that such testimony could only be competent for the purpose of im- 
it peaching the witness, and for that purpose could not be introduced 
{| in the manner proposed ; and complainant’s counsel is notified that 
rior to the hearing of this cause, for the reasons stated, motion will 
* made to the court to strike said proposed testimony from the 
i record at complainant's cost. 
| Complainant’s counsel states that he offers said testimony in evi- 


dence for all purposes for which it is competent. 

Counsel for defendants replies that it is competent for no purpose, 
and hence renews hisobjection, and will move the court, as stated, to 
strike it from the file.) 


A. I did. 
X Q. 209. Where the experiments heretofore described by you, in 
i answer to the sixth question-in-chief, as being minade in defendants’ 
' digester at their factory, made inthe form of the digester described 


in their original answer or in the form of the digester deseribed in 
their supplemental answer herein ” 
A. The experiments, as described, were made in the apparatus de- 2 
scribed in the supplemental answer. 
X Q. 210. Did you ever analyze by the methods approved by 
- chemists the “emulsive compound” mentioned by you in answer to 
cross-question 45 to ascertain whether it was or was not a mixture 
of neutral fat, neutral lime soap, and free lime ? 


A. I have not made a finished analysis of the same; it was my 
intention to have done so, but other matters prevented my so doing. - 


X Q. 211. Can you produce any publication of date prior to Jan- 
uary 9th, 1854, in which it is plainly and intelligibly stated 
903 that fat can be decomposed into free fat acids by the action 
of steam in any other way than by the process of distillation ? 
A. I cannot. 
X. Q. 212. Which has chemically the stronger acid properties— 
stearic acid or oleic acid? 
A. Stearic acid. 
X Q. 215. Will free stearic acid heated with oleate of lime and 
water form stearate of lime and free oleie acid ? ad 
A. I think it will. 


Re-examined by Cuas. B. Cottier, Esq., attorney for the 
defendants : 


Q. 214. What are the relative proportions of stearic and oleic 
acids obtained from tallow ? > 

A. About equal proportions. 

Q. 215. Calling vour attention to cross-question 75, and the an- 
swer thereto, do you mean to convey the impression that where lime, 
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fat, and water are heated together, the lime being in quantity, say, 
4 or 7 per cent. of the fat, no decomposition of the lime first formed 
will take place ? 

A. I do not mean to convey such impression. 

Q. 2M. Did the experiment made by you, as referred to in cross- 
question 76, prove or tend to prove that decomposition of lime soap 
under the conditions named in the last above question would not 
take place? 

A. It did not intend to prove such fact. 

Q. 217. Is it not the theory of Pelouze, as stated in his paper 
“upon the saponification of neutral fatty bodies by the soaps,” that 
when lime is used in less quantity than sufficient to form neutral 
soap with the entire mass of fat decomposition of the soap first 
formed takes place ? 

A. It is. 

Q. 218. What is the reputation and standing of Pelouze as a 
chemist in this branch of chemistry ? 

A. He is regarded as one of the foremost. 

Q). 219. From the fact as proven by your own experiments, as to 
the action of lime soaps upon neutral fats, do you not consider the 
theory as advanced by Pelouze a natural and correct one? 

A. I consider it a very plausible one, and in my mind a correct 
one. 

Q. 220. Does not the statement of Pelouze, contained in his paper, 
in the following words, “I have besides assured myself that at the 
temperature of 165° C. (529° Fahr.) water does not act upon the 
oils,’ accord substantially with the result of your own experiment, 
taking into consideration the time mentioned by Pelouze, to wit, 
very nearly three hours? 

A. Water alone, at and below the temperature named, very slowly 
decomposes the fats, so much so that for industrial processes in the 
manutacture of fat acids it is worthless, and his statement accords 
with with my experiments. 

Q. 221. In cross-question 133 you were asked whether you have 
ever seen any publication of date earlier than Wilson and Payne’s 
patent, July 24th, 1854, in which glycerine is explicitly mentioned 
to be a product of the distillation of fats by superheated steam, to 
which you answered in the negative. Please look at Defendants’ 
Exhibit No. 8, published in Paris, in 1851, and state whether it con- 
tains such explicit announcement. 

A. I have examined the exhibit and find it does. 

Q. 222. Calling your attention to the paragraph quoted by you 

from the “Reports by the Juries,” published in 1852, de- 
904 scriptive of the lime process as practiced by Messrs. Ogleby 

& Co., will you state whether the minimum quantity of lime 
stated to be used in said process, to wit, 10 per cent., would be suffi- 
cient to form a neutral lime soap of the entire mass of fat? 

A. It would not. 

Q). 223. If in such process, with such minimum quantity of of 
lime, decomposition of the entire mass was effected would there not 
be a portion of free fat acid produced as well as glycerine ? 

125—S83 
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A. Yes; there would be. 

(). 224. From the experiment as made by you in the open tub of 
the defendant, employing water and steam and no lime, and from 
the result thereof, what is your opinion as to whether or not total 
decomposition of the fat was effected by Messrs. Ogleby & Co. with 
10 per cent of lime? 

A. I should say that it was all decomposed. 


Here adjourned until 9 a.m. Tuesday, July 6th, 1869. 
LEONIDAS H. PUMMILL, 
Notary Public, Hamilton County, Ohio. 


Met pursuant to adjournment. 


Q). 225. Assuming that the complainant, Mr. Tilghman, was the 
discoverer of the chemical power of water to decompose fats, is there 
anything in his said letters patent, in your opinion, which would 
lead any one to infer that water possessed such chemical power at 
any less temperature than the minimum named in his said patent, to 
wit, 440° Fahr.? 

A. There is not. 

(). 226. lave vou made any experiment which enables you to say 
that glycerine of fats will not be destroyed in the practice of the pro- 
cess as described in the complainant's patent ? 

A. I have not. 

(). 227. Calling your attention to the extract from Dumas’ Chem- 
istry relative to the rancidity of fats, will vou please state whether 
the change in the oil in) Daniell’s barometer (Exhibit No. 9) was 
such a change as contemplated and described in said extract ? 

A. The oil used in the experiment in the barometer, also in the 
glass vessel, in the account here given does not xppear to have un- 
dergone the change in fats mentioned by Dumas. In the glass ves- 
sel “the great body of it was perfectly bright and pure, and did not 
seem from its taste to have undergone any change or to have ac- 
quired any raneidity.” In the barometer there is no mention of 
the condition of the oil. 1 should say, however, that I should not 
think that it could have become rancid, for the rancidity of fats re- 
quires a long time to be brought about. 

Q). 228. Calling your attention to cross-questions 170 to 174, rela- 
tive to Perkins’ engine, will you please state what evidence, if any, 
there isin Exhibit No. 1 of the decom position of the fat into fat 
acids other than that contained in that part of said exhibit to which 
your attention was especially called in said cross-questions ? 

A. The evidence I have is from the analysis given by Faraday, 
that there was free fat acid besides the soap mentioned in the mass 
that he examined. I will take up the report of his analysis now: 
“A portion of this substance was digested in hot aleohol, and the 
clear solution set aside; floeculi separated in abundance from it on 
cooling, which, when dried, collected, and fused, gave a grayish sub- 

stanee, contracting and cracking as it cooled, with the lustre 
905 and appearance of wax, but rather more brittle. It does not 
melt in boiling water, but at a higher heat melts, and ulti- 
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mately burns like fat. It is rather lighter than water. It dissolves 
readily in alkalies—more readily, I think, than fat, and in this re- 
spect resembles Chevreul’s acid of fat, as well as in its solubility in 
achat The alkaline solution is turbid. It is not soluble in ether, 
or very slightly so. When burnt it leaves an ash consisting prin- 
cipally of carbonate of lime.” 

Further, in the report of the analysis it is said: “The cold alco- 
holic solution on evaporation left a substance similar in many re- 
epects, but much softer, even fluid; is burnt in the same manner, 
leaving a slight ash of carbonate of lime.” 

The cold alcoholic solution, then, after the disposition of the gray- 
ish mass described, contained a substance similar in many respects 
to the grayish mass, but softer, even fluid, and when burnt left a 
slight ash of carbonate of lime. Now, this substance was really the 
fat acid of Chevreul, and free fat acid, the same as is produced in 
defendants digester, and, like it, contained a trace of lime, as is present 
in all fat acids where lime is present in the change or decom position 
of fats. This is a proof, then, that there were fat acids free and ex- 
isting beyond the fat acids contained in the grayish substance, 
which substance was, in fact, a soap of the metals and of lime and 
fat acids. 

Q. 229. Having stated in your ecross-examination that you could 
not produce a publication of anterior date to the complainant’s 
patent in which it is plainly and intelligibly stated that fats can be 
decomposed into fat acids by the action of water at a high tempera- 
ture and pressure, I will ask you now whether, from the facts as 
stated in Exhibit No. 1, such decomposition would not be inferred 
by any chemist practically acquainted with the decomposition of 
fats, and having no knowledge whatever of complainant’s patent? 


(Objected to as leading.) 


A. I would say that the announcement of the faets menfioned in 
Exhibit No. 1 are such that would plainly point out to any chemist 
that fats can be decomposed, as therein mentioned, by heat, water, 
and pressure, and whether it could be turned to practical use or 
not would be the only question to solve. 

(). 230. Calling your attention to cross-question 206, and the 
answer thereto, in which you state that it has been known that 
solutions of alkaline carbonates would form soaps with neutral fats 
by long boiling at 212° Fahr., will you please state to what alkaline 
carbonates you had reference ? 

A. Carbonates of potash and soda. 

Q. 231. Calling your attention to section 5, page 13, letters patent 
of Radley & Meyer (Detendants’ Exhibit No. 10), are vou able to 
state from your experiments, and, if so, will you please state, what 
would be the resulting products if “ pultaceous animal refuse sepa- 
rately,” with the minimum quantity of lime (to wit, 2}. per cent.) 
mentioned in said patent, was treated in the “ antimo-dynamie di- 
gester,” as described in said section ? 

A. If the pultaceous animal refuse contained in them more fat 
than would have combined with the 2} per cent. of lime to form 
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lime soap with the fat acids, the fat would produce, by its decom po- 
sition, free fat acids, and lime soap would be the result; if less fat 
and only sufficient to combine with the lime a neutral lime soap 
would be formed. Either of the results might follow, depending 
upon the amount of lime and fat present. 


906 Recross-examined by B. C. TILGHMAN, Esq., counsel for the 
complainant: 


X Q. 232. In said patent of Radley & Meyer is it anywhere stated 
that any free fat acid, or any acid soap, Was produced by the treat- 
ment, either of fats, or of bones, or of pultaceous animal refuse, with 
any proportion of lime (large or small), in either open or closed ves- 
sels, and either at common boiling point (212° Fahr.) or at high 
temperatures and pressures? If so, please quote the words. 

A. Free fat acids are not mentioned in the patent of Radley & 
Mever. 

X Q. 225. In Gmelin’s Chemistry, London, 1865, vol. 17, page 70, 
it is stated, “ Oleate lime melts at a gentle heat and becomes trans- 
parent; dissolves in alcohol and ether.” In your laboratory, when 
treating with aleohol the neutral lime soap obtained in the experi- 
ment by order of the court, did you obtain oleate of lime from the 
alcoholic solution agreeing substantially with the above description ? 
Describe the product you did obtain. 

A. It has been so long sinee | performed the analysis that I can- 
not say what the properties of the substance were that | obtained. 

X Q. 234. From your general chemical knowledge, is the fact 
as above stated, from Gmelin’s Chemistry, substantially true or not? 

A. Never having performed the experiment on pure oleate of lime, 
and never having seen it, | cannot say, of my own knowledge. 
Gmelin is a recognized authority, but nevertlreless | would say that 
I should prefer to test-the fact before taking as granted the fact men- 
tioned. 

X Q. 255. Have you any authority te the contrary ? 

A. No, L have not. Pure oleic acid is a rare product; I do not 
think a lime soap of it is soluble to any considerable extent in cold 
aleohol. 

X Q. 236. Have you not treated neutral lime soap made with 113 
per cent. of lime (under order of the court) with benzine, alcohol, or 
other solvents, and evaporated the clear solution thus obtained ” 

A. Yes. 

X Q. 237. Was not the product resulting from said evaporation a 
very soft or fluid substance ? : 

A. I have said in answering a former question that I did not re- 
member the analysis, but since then, in conversation, the matter has 
been recalled to my mind, and my recollection now is that I did so 
treat the soap, and found a small portion of an oleate soap taken up. 
It was a soft substance, fluid by heat, and the analysis of it shows 
that it was a lime soap; the appearance of it cold I have no recol- 
lection of. 

X Q. 238. If neutral lime soap be digested with hot aleohol, and 
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the solution left to cool, and the clear cold alcoholic solution be evap- 
orated, what will be the substance left from that evaporation ? 

A. A small quantity of a neutral oleate, or stearate of lime soap. 

X Q. 239. Can you swear that the soft substance left by evapora- 
tion of the cold alcoholic solution mentioned in Exhibit 1 certainly 
was not such or a similar neutral oleate and stearate of lime or other 
base ? 

A. I cannot swear so. I do not believe it was a neutral stearate 
and oleate of lime. The report of the analyses of both the flocculi 
and the deposit left after evaporating the cold alcoholic solution is 
so different in regard to the amount of lime found in them that I 
can but believe that the fat left by the evaporation of the alcohol 
contained more or less free fat acid. 

X Q. 240. When previously examined as a chemical expert, in re- 
lation to complainant’s patent, were you asked the following ques- 

‘tion: “State whether by the process of Mr. Werk, using 7 

907 pounds of lime to 100 pounds of fat and 130 pounds of water, 

any free fat acid is produced; if yea, is it separated from the 

lime soap, or does the substance he produces undergo any other, and 

what, process to separate the fat acid, so as to make it a free fat acid 

fit to use as such ;” and did you make the following answer thereto: 

“T do not think there is any free fat acid produced by Mr. Werk’s 

process ; the substance he produces must be decomposed by sulphuric 
acid, so as to make a free fat acid ?” 

A. I answered the question then so, and qualifiedly think so now, 
chemically, and, as a final result, lime soap and free fat acids are pro- 
duced, but there is no free fat acid produced that any practical use 
can be made of. The process, as a manufacturing one, produces 
really no free fat acids. 

X Q. 241: Were you then asked the following question: “Suppose 
you submit lime soap to a high temperature of water under press- 
ure; What will be the result? What will be the result if you add 
fat to the lime soap and submit to the same temperature and press- 
ure?” And did vou make the following answer: “I do not think 
any decomposition, under the circumstances, will take place. I do 
not think any saponification will take place in either case. There 
will be no decomposition of the lime soap?” 

A. If I answered the question as therein stated I did it through 
error. The error is in answering: “ What will be the result if you 
add fat to the lime soap and submit to the same temperature and 
pressure?” Decomposition of the fat would unquestionably take 
lace. I was aware of the fact of the decomposition of fats by the 
ioe soap When I made my former answer. With lime soap and 
water alone there would be no decomposition. 

X Q. 243. Were you then asked: “Supposing that highly-heated 
water, under pressure, would decompose fatty bodies into fatty acids 
and glycerine, can you state positively that the presence of a small 
proportion of lime would prevent the action taking place?” And 
did you make the following answer: “It would not prevent that 
action taking place?” 

A. I did make that answer, but would further add now that any 
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quantity of lime added would produce a corresponding amount of 
lime soap, and facilitate the decomposition of the whole amount of 
fat at a Jower temperature and pressure than if not used. 

X Q. 244 Were you then asked the foilowing questions and did 
you make the following answer-: 

“Question 24. Are you certain that the reduction of lime required 
in the process of Mr. Werk and the others named by you is not owing 
to the chemical power of the highly-heated water under pressure, 
which is present in their processes? 

“Answer. I am certain that the reduction of the lime is not due to 
the chemical power of the highly-heated water in decomposing the 
fatty bodies. 

“(Question 25. Why are you certain? 

“Answer. My impression is that in the first instance -there is a 
highly-basie lime soap formed, which is decomposed by the action 
of water or steam at high temperatures, a mutual decomposition and 
recomposition of that lime soap taking place until a perfect saponi- 
fication or acidification of the fat takes place through the whole 
mass and the resulting fat acids mav be, as | judge, an acid lime 
soap or neutral lime soap and free fat acid. And the chemical 
action of the water is to the greatest extent exerted in decomposing 
the lime soap as mentioned, and_not upon the fat. Now, it 1s well 

known that the elements of water must be taken up by the 
908 fat bodies to convert them into fat acids and glycerine, which 

takes place in either case, with lime or without lime; and the 
rapidity with which fat bodies can be converted into fat acids and 
glycerine by the process of Werk and others show- conclusively that 
the saponification is due to the lime, and not to the water. 

“Tn an experiment made by Mr. Cheever, by using seven pounds 
of lime with highly-heated water, under a pressure of 350 pounds 
to the inch, perfect saponification resulted in half an hour. 

“If, as mentioned, fifty per cent. of Mr. Werk’s free fat acid is pro- 
duced by lime and the other half of the action of heated water, 
judging from the experiment of Cheever and at Ropes’, the use of 
lime certainly exacts the chemical decomposition.” 

A. I did so answer those two questions. I might modify them 
now to a certain extent, but would merely say, in the decomposition 
of the lime soap alluded to in answer to question 25 the lime soap 
there mentioned as being decomposed was not a neutral lime soap, 
but a highly acid or basic ove, supposed to be formed. 

X Q. 245. Were you then asked the following questions, and did 
you make the following answers: 

“Question 36. Referring to your first examination in this case, is 
there anything in vour answer to question 3 by defendants’ attorney 
that you would wish to correct? 

“Answer. Yes; there is. The question is, ‘ Have you known that 
free fat acids and glycerine can be produced by heat and water 
alone; if yea, how long since have you ascertained this? If from 
scientific works state the names of the works and publications, when 
made, and where published—if you have any practical knowledge— 
and say when and where. My answer now is, I have never prac- 
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tically manufactured stearic acid or been engaged in the business, 
but I have frequently been consulted on the subject by manufact- 
urers engaged in the business, and could practically carry on the 


- process. I was in error when I stated formerly that the production 


of free fat acids and solution of glycerine was mentioned by Payen’s 
Chemistry, 1851; also in Regnault’s Chemistry. 

“ Question 37. Mention your authority for your opinion expressed 
in your answer No. 2, question by defendants’ attorney, that stearic 
acid is tribasic acid, and will combine with one, two, or three 
equivalents of a base. 

“Answer. I wish to strike out the word tribasic in said answer and 
insert triacic compound in lieu thereof. 

“Question 38. nas state whether the formulas of stearic acid 
given at the close of that examination are those of tribasic or merely 
three equivalents of a monobasic acid, and whether you wish that 
statement to be retained as an expression of your views. 

“Answer. They are three equivalents of a monobasic acid. I do 
not wish that statement retained as my opinion.” 


(Counsel for defendants inquires for what purpose the said ques- 
tions and answers of the witness as contained in said original suit 
are referred to. 

Counsel for complainant replies that they are referred to for all 
purposes for which they are competent. 

Counsel for defendants enters the same objection and_ protest 
thereto as heretofore made.) 


A. I did make the above answers to said questions. 
ck. S. WAYNE. 


909 Srarr or Onto, ' 


County of Hamilton, j ** ° 


I, L. H. Pummill, a notary public within and for the county of 
Hamilton, in the State of Ohio, do hereby certify that J. Lawrence 
Smith and Edward S. Wayne were by me duly cautioned and sol- 
emnly sworn to testify the truth, the whole truth, and nothing but 
the truth, and that the depositions by them subscribed, respectively, 
as above set forth, were (with the exception of that part of the depo- 
sition of J. Lawrence Smith which follows in cross-question 115 to 
the conclusion of the testimony) reduced to writing by me in the 
presence of the witnesses, respectively, and by them, respectively, 
subscribed in my presence; and as to that portion of the deposition 
of J. Lawrence Smith from ‘cross-question 115 to its conclusion the 
same Was taken at Louisville, Kentucky, pursuant to agreement 
between the counsel for complainant and defendants, which agree- 
ment is herewith returned. I do further certify that I have, in 
person, delivered said testimony to the clerk of said court. 

[. s.] LEONIDAS H. PUMMILL, 
Notary Public, Hamilton County, Ohio. 
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Circuit Court of the United States, Southern District of Ohie. In 
equity, 


Rrenarp A. TinguMan 


rs. j i 
. . » No. LOLS, 


MicnaArt Wrek, Thomas Kinney, Joux Kinny, and M. 
SCHWARTZ. 


Deposition of B. Howarp Ranp, taken on behalf of the defendants 
in the above-entitled cause, before me, Joseph T. Ford, a notary 


public within and for the county of P hilade Iphia, in the State of 


Pennsylvania, at the oftice of Charles B. Collier, Esq., No. 713 
Sansom street, in the city of Philadelphia, such testimony having 
been commenced on the 12th day of August, 1869, and continued 
by adjournment from day to day as hereinafter noted. 


Tuurspay, August 21th—10 a. m. 
Present: Benjamin C. Tilghman, Esq., on behalf of complainant ; 
Charles I. Collier, Esq., on behalf of defendants. 


B. Howarp Rawnp, being first duly cautioned and solemnly sworn, 
deposes and says, as follows: 


Question 1. Please state your name, age, place of residence, and 
occupation. 

Answer. B. Howard Rand, M. D.; aged forty-one years; residence, 
1615 Summer strect, Philadelphia; [am professor of chemistry in 
Jetferson Medical College. 

Q. 2. What posts, if any, in public institutions have you held ? 

A. I was lecturer on chemistry at the Franklin Institute from 
1853 to 1862; professor of che anistry In Philadelphi: i College of Med- 
icine, 1853 to 1858; in the medical department of Pennsylvania Col- 
lege, 1859 to 1861; in the Central High School, 1859 to 1864, and 
since 1864 in the Jefferson Medical College. 

Q. 5. Are you acquainted with the various processes of manufact- 
uring fat acids and glycerine and preparing fats for manufacture 
into candles? If yea, what have been vour opportunities for obtain- 

ing such information ? 
910 A. I believe that I am acquainted with the various pro- 
cesses alluded to in the question. I have aequired my knowl- 
edge by reading and by experiments. 

Q. 4. Have you read and do you understand the letters patent 
granted to Richard A. Tilghman, October 3d, 1854, No. 11766, enti- 
tled “A new and useful improvement in processes for purifying fatty 
bodies?” If yea, what improvement do you understand to be 
therein described and claimed? 

A. I have carefully read and examined said letters patent, and 
believe that I understand the same. The said patent, as understood 
by me, describes a process for treating fatty matters—that is, fats and 
oils—by submitting them to the action of water at a high tempera- 
ture and corresponding pressure, so as—using the words of the 
patent—“to cause the elements of these bodies to combine with 
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water, and thereby obtain at the same time free fat acids and solu- 
tion of glycerine.” 

Q. 5. Have vou read and do vou understand the processes of the 
defendants as described in their original and supplemental answers 
in this cause ? 

A. I have read the descriptions and do understand the processes 
named. The process described in the original answer consists in 
subjecting a # ence of tat—about 7,000 pounds—in a digester or 
boiler to the action of a milk of lime composed of about 2,400 
pounds of water and 490 pounds of lime, being about seven per 
cent. of lime, to the action of superheated steam for about six hours, 
at a temperature of about 300° Fahrenheit. A quantity of sand is 
then introduced into the digester. The products, after standing some 
time in the digester, are dsawn off. The soapy product is treated 
with about 980 pounds of sulphuric acid to combine with the lime 
and liberate the fat acids. The digester, when charged, is stated to 
be about three-fourths full of the mixture, which, when under treat- 
ment, is continually stirred by means of an agitator. The process 
described in the supplementary answer employs but four per cent. 
of lime, in the form of milk of lime. The materials—fat and milk 
of lime—are heated by superheated steam for eight to ten hours at 
a temperature of about 510° Fahrenheit, as stated in the answer. 
The superheated steam is so introduced as to cause a circulation of 
the contents of the digester, and the stirrer is dispensed with. The 
two differ somewhat in the time, temperature, and propertion of 
material. In the first seven per cent. of lime is used at a tempera- 
ture of about 300° Fahrenheit for six hours; in the second, four per 
cent. of lime at a temperature of 310° Fahrenheit for eight to ten 
hours. . 

Q. 6. Having read, and understanding, as you state, the letters 
patent of the complainant and the description of the processes of the 
defendants, will you please state whether or not, in your opinion, 
the processes of the defendants, or either of them, are the same, 
substantially, in principal and mode ef operation as the process 
described and claimed in the complainant’s patent. And if you are 
of the opinion that the processes of the defendants are not the same 
as the complainant’s please give the reason for the opinion you may 
express, and state what experiments, if any, you may have made 
from which your conclusions are drawn. 

A. With a view of arriving at a definite opinion as to the pro- 
cesses of the complainant and defendants, comparatively, and 
wherein they are like or unlike each other, I have, as I have already 
stated, read carefully the complainant’s patent and the description of 
the defendants’ processes. I have also carefully read the testimony 

of Professors Booth and Rogers, of Mr. N. Ropes, Sr., of Prof. 
911 Lawrence Smith, and I presume most of the other testimon 

in this case. I have also read the communication of M. J. 
Pelouze to the French Academy, entitled “ Upon the Saponification 
of Neutral Fatty Bodies by the Soaps.” I have made experiments 
to determine the accuracy of the statements contained in the said 
paper, which will be hereafter detailed. I understand, as before 
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stated, the patent of the complainant to describe and to secure to 
him a mode of treatment of fats by which they are decomposed into 
fatty acids and glycerine by the action of heat and water alone in 
close vessels. I will here remark that there is, in my opinion, a 
great difference in the mechanical surroundings and conditions 
forming part of the processes of the complainant and defendants re- 
spectively. The process of the complainant requires a very high 
temperature, the melting point of tin (about 440° Fahrenheit) being 
the minimum mentioned in the patent, and 660° F. (the melting 
point of nitrate of potassa) the highest. It also requires vessels of 
very great strength in order to resist the pressure corresponding to 
such temperatures, “the working pressure” being stated as not likely 
to exceed “two thousand pounds to the square inch.” The condi- 
tions of complainant’s process could not possibly be realized in the 
defendants’ apparatus. The complainant’s patent speaks of subject- 
ing the mixture of fat and water in the continuous apparatus de- 
scribed therein, at the desired temperature, for ten minutes; the 
defendants’ require as many hours. Again, the requirements of the 
patent that “the vessel must be closed and of great strength, so that 
the requite amount of pressure may be applied to prevent the con- 
version of the water into steam,” and “no steam or air should be 
allowed to accumulate in the tube, which should be kept entirely 
full of the mixture,” do not exist in defendants’ processes, because 
the vessels employed by them are not full, or nearly so, and steam, 
the source of the heat used, is constantly present during the continu- 
ance of the processes. In my opinion, therefore, the mode of work- 
ing in the two processes is essentially different. Again, it is my 
understanding of the patent of the complainant that it deseribes 
and claims a process in which the decomposition of fats is effected 
by the sole action of water in the liquid form highly heated in close 
vessels. With this understanding of it, it is my belief that defend- 
ants’ processes are substantially different in a chemical sense, inas- 
muchas in the defendants’ processes no part of the fat is, in my 
opinion, decomposed by the sole agency of water, but by the com- 
bined action of water as a liquid, and as steam, lime, and heat. It 
is the opinion,of Professors Booth and Rogers as set forth in their tes- 
timony, as understood by me, that in the defendants’ process a por- 
tion of the fat is converted into lime soap by the action of the lime, 
and the remainder of the fat into free fat acids and solution of gly- 
cerine by the action of water. The theory of Prof. Booth is stated 
in his answers to questions 6, 9, 10, 15, 16, and 17 of his examination- 
in-chief; that of Prof. Rogers in his answers to questions 19, 20, and 
21 of hisexamination-in-chief. It is the opinion of Professors Booth 
and Rogers, as set forth in their testimony, that the lime employed 
by the defendants combines with its equivalent of fat acid, forming a 
neutral lime soap, which. in the last process of the defendants, amounts 
to about four-tenths, and that the remainder of the fat, six-tenths, is 
decomposed into free fat acids and glycerine by the chemical action of 
the water. Ido not think that this theory is correct, but believe, on 
the contrary, that the lime exerts a decomposing power upon the fat 
beyond its effect to form a neutral lime soap. In other words, assum- 
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ing the seven per cent. and four per cent. of lime used by the de- 

fendants in their first and second processes respectively to be 
912 capable of converting into neutral lime soap seven-tenths and 

four-tenths, respectively, of the fat, I do not believe that the 
power of the lime ceases with the formation of the lime soap, and 
that the rest of the fat is decomposed by water, but think, on the 
contrary, that the lime, as such or as lime soap, continues its action 
until the entire mass of fat has been decomposed, so chat no part of 
the fat in the defendants’ process is decomposed by the sole agency 
of water. My opinion, that the lime used by the defendants exerts 
a decomposing action upon the entire mass of fat until it is all de- 
composed, is based in part upon the remarkable comparative rapidity 
of the decomposition when a small quantity of lime is used, as testi- 
fied to in this case. I refer to the testimony of Mr. N. Ropes, Sr. : 
“The time for cooking depends measurably upon the quantity of 
lime used in connection with the water. With no lime a good stock, 
well crystallized, has been produced in twenty hours; with one-half 
per cent. of lime it usually takes about six hours, and probably it 
could be done in a shorter time with from one to two per cent. of 
lime. But under all circumstances the same pressure must be ap- 
plied,” &e. (I have read from the testimony of N. Ropes in the 
original suit of Tilghman vs. Werk.) In this instance the time of 
decomposition decreased fourteen-twentieths, while the lime was 
capable of combining with but one-twentieth of the fat acids present. 
This fact clearly shows, I think, that the power of the lime ea not 
cease with the formation of the neutral lime soap. My opinion on 
this point is also in part based on the experiment of Prof. J. Law- 
rence Smith, as testified to by him, conducted in the apparatus of 
the defendants. In this case the fat was treated as it was usually by 
the defendants, except that no lime was used. The result was that 
only about one-tenth of the fat was decomposed in the time.required 
for complete decomposition by defendants’ process. At the same 
rate, whens lime, it would require from eighty to ninety hours to 
effect the decomposition by the defendants’ process, and with their four 
per cent. of lime (in case such lime exerted no influence after it had 
united with its four-tenths of fat acid) forty to fifty hours for decom- 
position of the entire mass to be effected. My opinion is also in 
part based upon my experiment: made, with a view of verifying 
the statements, “upon the saponification of neutral fatty bodies by 
the soaps.” My experiments were made as follows: Into a small 
Papin digester, or boiler, I introduced 1,000 grain? of olive oil and 
4,375 grains of water. The digester was provided with a stirrer and 
the contents stirred from time to time. The mixture was kept ata 
temperature of 320° to 330° F., as indicated by a thermometer placed 
in a socket in the head of the boiler and reaching into the liquid ; 
the operation was continued for three hours. On opening the di- 
gester the oil was found floating on top of the water. The watery 
liquid, concentrated by gentle evaporation to about 1,000 grains, 
showed a specific gravity of 1.0028, the quantity of glycerine being 
inappreciable to an ordinary hydrometer; there were traces of fat 
acids. In a second experiment precisely the same quantities of oil 
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and water were, at the same temperature, and for the same time, in 
the same vessel, but with the addition of forty per cent. of the weight 
of the oil of neutral lime soap, corresponding to four per cent. of 
lime; the saponification was almost complete, a few drops of oil 
only remaining. The specific gravity of the liquid, concentrated as 
before, was 1.017, corresponding to seventy-one grains of glycer- 
ine in athousand. The alcoholic solution of fat acids decidedly 
reddened litmus. Ina third experiment the same lime soap that 
was used in the second experiment, but purified from fat acids and 

unchanged oil, was again introduced into the digester, and 
913 the operation repeated precisely as experiment No. 2, except 

that but 1,825 grains of water were used, and the stirrer was 
not. On opening the digester the saponification appeared to be 
complete; no oil could be seen. The results of these experiments 
confirm completely the statements of Pelouze, and show that, under 
circumstances where the saponifying power of water alone is practi- 
“ably inappreciable, neutral lime soap has the power to determine 
the saponification, and that the power is not impaired by the opera- 
tion. I believe that the same quantity of lime soap is capable of 
indefinite action. Low to explain this action is not in my power. 
Pelouze supposes that the neutral lime soap breaks up into an acid 
soap and a very basic soup, the latter acting upon a new quantity of 
fat as free alkali would. Without expressing any opinion as to the 
theory of the subject, the fact “is bevond doubt that a neutral lime 
soup will effect the decomposition of fat under condition in which 
the water alone will not. I think, moreover, that it is clear that the 
sume power is exerted by the lime soap in the defendants’ processes, 
and that in this we have the explanation of the observed fact of the 
greatly Increased rapidity of the decomposition when a small per 
cent. of lime is used. This action of lime soap in causing decom- 
position by its presencé is not a singular phenomenon, There are 
other instances known in chemistry, and they have been grouped 
under the somewhat vague term of catalytic actions. For exam- 
ple: 

1. One pound of sulphuric acid in the continuous ether process 
is capable of converting tons of alcohol into ether and water, the 
acid remaining unchanged. 

2. Dilute sulphuric acid converts starch into gum, and finally 
into grape sugar, the acid being unchanged. 

3. Strong sulphurie acid will convert pure woody fibre into grape 
sugar, the acid remaining unchanged. 

4. Oxide of cobalt will cause the decomposition of hypochlorite 
of lime into oxygen and chloride of calcium at a low temperature, 
the oxide remaining unchanged and being eapable of acting indeti- 
nitely. 

do. Black oxide of manganese will cause the decomposition of 
chlorite of potassa by heat at a temperature far below that necessary 
for the decom position of the pure salt, the nangahese remaining 
unchanged and capable of acting indefinitely. 

6. Glycerine, aided by heat, will cause the decomposition of oxalic 
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acid into formic and carbonic acids, the glycerine remaining un- 
changed and capable of acting indefinitely. 

To sum up what I have to say in answer to the question, I state 
as my opinion— 

1. That the complainant's process decomposes fats by water. 

2. That I do not regard the decomposition of fats by water and 
some other chemical agent combined as the same process, chemically 
considered, as decomposition by water alone. 

3. That no part of the decomposition in the defendants’ process 
is effected by water alone, but that the lime, as such, or as lime soap, 
exerts its power to the end of the operation. 

4. That, for reasons stated above in reasons two and three, I do 
not regard the processes of the defendants as being the same, sub- 
stantially, as that of the complainant, but think that there is marked 
difference between the two. . 

5. That the processes differ widely in the character of the vessels 
employed, in time, temperature, and corresponding pressure, the 
conditions described in complainant’s patent being impossible of 

realization in defendants’ digester. 
914 6. The decomposition of fats by water alone, at tempera- 
ture between 320° and 330°, could not be commercially car- 
ried out on account of the long time required for the completion of 
the operation. 


Adjourned to to-morrow (Friday, August 13th) at 103 o’clock a.m. 


Fripay, August 13th—10} o'clock a. m. 
Examination of B. Howarp Rawnp resumed: 


Present: B. C. Tilghman, Esq., for complainant, and Charles B. 
Collier, Esq., for defendants. 


Cross-examined by b. C. TrtguMan, Esq. : : 


X Q. 7. How long have you been engaged in investigating the 
subject prepatory to your examination herein ? 

A. IL have no memorandum of the exact time, but think about 
three months. 

X Q. 8. Your answers to the questions-in-chief were prepared by 
you in writing previous to your examination and read by you from 
such writing, were they not? 

A. They were. I made some alterations during the reading, but 
wish what I give to the notary to be considered as my testimony. 

X Q. 9 What is the chemical nature or constitution of defend- 
ants’ product when made with four per cent. of lime, as described 
in their supplementary answer ? 

A. It consists of lime soap, fat acids, and glycerine in solution. 
About forty per cent. of lime soap and sixty per cent. of free fat 
acids would represent the fatty portion of the product, the remain- 
der being glycerine in solution. 

X Q. 10. What would be the nature of their product when made 
with seven per cent. of lime, as described in their original answer ? 
A. About seventy per cent. of lime soap and thirty per cent. of 


cent. of lime is used and the fat, water, and lime are mixed and 
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free fat acids constituting the fatty part, the remainder being solu- 
tion of glycerine. | 

X Q. 11. Are these results obtained from your analysis or from 
other sources; and, if so, from what ? 

A. These results are not obtained from my own analysis, but are 
calculated from the known fact that lime soap contains about ten 
per cent. of lime. 

X (. 12. Have you ever analyzed or made a chemical examina- 
tion of defendants’ product? 

A. I have not. 

X Q. 13. What would be the chemical nature of the products of 
De Milly when made with four per cent. of lime, as described in the 
paper of Pelouze, or when made with two per cent. of lime, as de- 
scribed in his patent of 1856, No. 2740, now shown you ? 

A. When made with four per cent. of lime, as described in Pe- 
louze’s paper, the product would be forty per cent. of lime soap and 
sixty per cent. of free fat acids, together constituting the fatty por- 
tion, the remainder being solution of glycerine. When two per 
cent. of lime is used, as in De Milly’s patent, the product would be 
twenty per cent. of lime soap and eighty per cent. of free fat acids, 
together constituting the fatty part, the remainder being solution of 
glycerine. 

X Q. 14. What would be the- chemical nature of the product of 
N. Ropes when made with one half per cent. of lime, as described 

in his testimony referred to by you ? 
915 A. Five per cent. of lime soap, ninety-five per cent. of free 
fat acids, together constituting the fatty portion, the remainder 
being solution of glycerine. 

X Q. 15. Referring to-the testimony of defendants’ witness, Mitchell, 
cross-question 86, that the Croton water used by him to decompose 
fats contained an appreciable quantity of lime, which combined 
with its equivalent of fat acid to form lime soap, what would be the 
nature of the product as obtained by him ? 

A. Granting the presence of an appreciable quantity of lime in 
Croton water there would be formed lime soap, free fat acids, and 
solution of glycerine. 

X Q. 16. Are the chemical actions which take place in the pro- 
cesses, referred to in cross-questions 9, 10, 11, 12, 13, 14, and 15 the 
same or are they different in their nature, and, if different, in what? 


(Objected to by counsel for defendants, inasmuch as cross-question 
15 assumes the presence of lime in Mitchell’s process in an appreciable 
quantity, whereas the witness (Mitchell) testified as follows: “ The 
quantity of the lime is so small that it makes no perceptible change 
in the appearance of the Croton water. It is free fat acid in com- 
bination with the impurities of the water, whether they be of lime 
or any other substance.” Cross-question 88.) 


A. They are the same. 
X Q. 17. In the tirst stage of defendants’ process, when four per 
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heated up to and not over 212° F., what chemical action takes place 
and what — is formed ? 
A. The lime unites with an equivalent of fatty acids, forming a 


‘lime soap. Whether all the lime thus combines at 212° I cannot 


say. 

X Q. 18. Suppose that the heat was continued at 212° F. in an 
open vessel for eight hours what would the product consist of? 

A. Lime soap and solution of glycerine, the remaining sixty per 
cent. of fat being unchanged. 

X Q. 19. Is the use of water heated to about 300° or 310° F., under 
corresponding pressure, essential to the production of the sixty per 
cent. of free fat acids existing in defendants’ product ? 

A. The use of water in a liquid state or as steam is essential. 

X Q. 20. Did you ever heat fat with four per cent. (in a state of 
hydrate) with steam and without liquid water to about 300° or 310° 
F., and about seventy-five to eighty-five pounds pressure; if so, 
what was the product? 

A. I never made such an experiment. 

X Q. 21. Can you state whether any,and, if so, how much, free fat 
acids would be produced by such treatment? State your authority. 

A. I do not know of any such experiment and therefore cannot 
state how much, if any, fat acids is produced. 

X Q. 22. As you do not know that steam without any liquid 
water would produce any free fat acid, under the conditions of de- 
fendants’ process, | again ask you whether the presence of liquid 
water heated to 300° or 310° F., under corresponding pressure, it not 
essential to the formation of the free fat acids existing in defendants’ 
product ? 

A. I cannot say that I do not know that steam without any liquid 
water will not produce the effect named, for, although I have made no 
experiment under the conditions named, nor do I know of dny, yet I 
we ae: from general chemical considerations, that steam alone would 

effect the decomposition. Steam is only water in a finely 
916 divided state, wee 1 the changes taking place in the defend- 

ants’ apparatus, when both water and steam are present, my 
opinion is that the steam, rather then the water, is the active agent 
in conjunction with the lime or lime soap. It is a well-known fact 
in chemistry that mechanical division promotes chemical action. 
Iron, incombustible in mass, will burn readily when in powder. 
Steam at seventy-five pounds pressure would be increased in bulk 
over an equal weight of water about 340 times, and thus its combin- 
ing tendency increased ; hence my opinion that in a digester, with 
steam and liquid water, the water would be more apt to combine 
in the vaporous than the liquid condition. For this reason I con- 
sider that liquid water is not absolutely essential in the defendants’ 
process, as far as chemical action is concerned, although it is present. 

X Q. 23. Do you believe that defendants’ process could be practi- 
cally carried on by the use of steam alone without the presence of 
liquid waiver heated under pressure ” 

A. I do not believe it could be practically carried on; but the 
difficulty is rather mechanical than chemical. The use of water is 
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necessary for the thorough admixture of the lime and fat for facili- 
tating the admixture by circulation during the process and for 
holding in solution the glycerine formed. 

X Q. 24. How long a time would it require to decompose the fat 
completely into a mixture of forty per cent. of lime soap and sixty 
per cent. of free fat acid by the use of steam alone, without the 
presence of any liquid water, at 510° F. and eighty-five pounds 
pressure ? 

A. I do not know, never having made the experiment, nor having 
heard of the experiment, and having no data upon which to found a 
calculation. 

X Q. 25. Are vou prepared to testify that a complete conversion 
of the fat into lime soap and free fat acids would ever take place 
under those circumstances? 

A. Iam prepared to testify to my belief, but not to my positive 
knowledge, on the subject. 

X Q. 26. Are you prepared to testify positively that it is a fact 
that any formation of free fat acids whatever will take place under 
those circumstances? 

A. I am not prepared to state it positively as a fact, but that I 
believe that such change would take place. 

X Q. 27. Have you ever decomposed fat completely into fat acids 
and solution of glycerine by the action of liquid water alone at a 
high temperature and pressure? 

A. I have not. 

X Q. 28. Have you ever decomposed fat completely or partially 
into fat acids and solution of glycerine by the action of steam, with- 
out the presence of liquid water? 

A. I have not. 

X Q. 29. Have you any authority whatever, either from experi- 
ment or from any standard chemical treatise, for the opinion 
expressed in cross-answer 22, “That water would be more apt to 
combine (with fat) in a vaporous than in a liquid condition ? ” 

A. The fact that mechanical division ‘favors chemical combina- 
tion is universally admitted, and will be found in most authors 
under the head of “Circumstances favoring chemical affinity.” 1 
have verified the fact by experiment many times. It is also gener- 
ally admitted that steam is finely divided water, and is so stated in 

most of the works on physics. Combining these two admis- 
917 = sions I have the authority for my statement which I have 

deduced from them. There is no authority that I know of 
which expressly states that water would be more apt to combine 
with fat in a vaporus than in a liquid condition, and I have made 
no experiment to determine the fact. 

X Q. 30. What difference would exist in defendants’ product if 
no steam were used, the materials being heated and mixed to the 
same degree as at present by any other suitable means ? 

A. If the vessel were entirely full and no steam allowed to form— 
a condition which could not be realized in defendants’ apparatus, 
water, lime, and fat being present and intimately mixed mixed by 
a stirrer—the products would be the same, in my opinion, as at 
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present. I believe, however, that the operation would be slower 
than when steam is circulating through the mixture. If a steam 
space were left above the mixture, and the same conditions realized 
as in the foregoing supposed case, I believe also in this case that the 
operation would take longer than when the steam is circulating 
through the mass. I am supposing that in all cases the same tem- 
perature is employed. 


Adjourned until to-morrow (Saturday, August 14th) at 10} o'clock 
a.m. 


SATURDAY, August 14th. 
Present: B.C. Tilghman, Esq., counsel for complainant, and C, B. 
Collier, Esq., counsel for defendants. 


C‘ress-examination of Dr. Ranp continued: 


X Q.31. Referring to the reasoning in your cross-answer 22, 
ought not steam at atmospheric pressure, and therefore five times as 
finely divided as steam at seventy-five pounds pressure, to be more 
active than steam at seventy-tive pounds pressure in producing the 
decomposition, the same temperature wd materials being used in 
both cases ? 

A. Superheated steam at atmospheric pressure and a temperature 
of 520° Ir should be more active than steam under pressure at the 
same temperature. 

X Q. 32. Aid this would be the ease however much or little lime 
was used, and whatever was the temperature employed, would it 
not? 

A. It would. 

X Q. 33. And by the same reasoning steam at atmospheric press- 
ure, on account of its finely-divided state, ought to be more active 
than liquid water at the same temperature in producing the decom- 
position of fats into fat acids when no lime is used ? 

A. It would. 

X Q. 34. It follows, then, that if defendants or N. Ropes made a 
mixture of about forty parts lime soap and sixty of neutral fat, or 
a mixture of about five parts of lime soap and ninety-five of neutral 
fat, respectively, and passed steam at atmospheric pressure through 
the mixtures with the same amount of circulation and heat as they 
now employ, they would obtain the same products as they now 
obtain. Is that your opinion ? 

A. I think that they would. 

X Q. 35. And as steam is more active than water at the same 
temperature in producing the decomposition they would obtain the 
same products in rather shorter time than they now employ ? 

A. In my opinion they would. 

X Q. 36. And the same would be the case if steam at 

918 atmospheric pressure was substituted for the water at the 

same temperature in the process of Mr. Mitchell, of New 
York? 

A. Chemically the changes would be the same in all the cases, but 


 197—883 


1010 RICHARD A. TILGIIMAN VS. WILLIAM PROCTOR ET AL. AND 


practically, as explained in answer to cross-question 23, water is 


necessary for the practical working of the processes, | 
X Q. 357. What would be the practical difficulty of passing steam 
at atmospheric pressure and a temperature of 300° FL to 300° ‘ 


through a mixture of neutral fat and lime soap heated to the same 
temperature in a vessel covered, but at atmospheric pressure only ? 

A. I have explained, in answer to cross-question 25, what I be- 
lieve to be the use of the water. The practical difficulties due to its 
absence would be the want of a thorough admixture of the fat and 
lime soup and the absence of liquid to dissolve the glycerine. —[T pre- 
sume that these difficulties might be overcome in practice. 


X Q. 38. Is lime soap soluble or insoluble in four times its weight | 
of neutral fat heated to 410° I. | 
A. I do not know. | 


X (. 39. Is lime soap soluble in any portion of neutral fat heated 
to 810° FL? 
A. Tam not able to state. | 
X Q. 40. [fit be the fact that lime soap is soluble to a consider- 
able extent In neutral fat heated to 310° F., would the practical - 
difficulty of “ want of thorough admixture,” mentioned in your an- 
swer to cross question 37, have any real existence ? 

A. Ido not think that it would, provided the steam was passed 
in divided streams through the mixture. 

XQ. 41. Call your attention to Jury Report of Exposition of 1855 
put in evidence by defendants, please state whether or not lime soap . 
is soluble in heated neutral tat. 

A. It is soluble. 

X (). 12. Would not the steam emploved as described in cross- 
question 37 furnish water for the formation of the glycerine and its 
solution to a specitic gravity corresponding to the temperature em- 
ploved ? 

A. Ifthe mixture were cool when the steam was first passed into 
it the steam would) condense and furnish the water required toa 
certain extent—that is, until the temperature of the heat rose to 212 
BK. After that the glycerine would be carried away with the eseap- 
Ing steam, Which could be condensed in a separate vessel, vielding 
solution of glycerine. 

XN Q. 45. Then both the practical ditticulties due to the absence of 
liquid Water sugvested nN your answer to cross-q uestion Oe disappear 
on further consideration ; is that so” 

A. Thev da, 

XN Q. 44. Tf neutral fat were exposed to the action of liquid water 
In a close vessel at 612° Fo and a corresponding pressure on the 
one hand, and to steam at atmospheric pressure and at the same 
temperature on the other hand, the mixture or circulation being the 
same in both cases, its decomposition inte fat acids and glycerine 
would be effected by the steem in rather shorter time than by the 
water, would it not? 

A. [think it would pot, but do net speak from experiment at 
that temperature. My own experiment, at 320° to 331° F. for three 
hours, where both liquid water and steam: were present with olive oil, 
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the steam not circulating throngh the liquid, resulting in a slight, 

almost inappreciable decomposition, and the fact stated 
919 by Scharling, that by passing superheated steam of the same 

temperature (320° F.) through fat he obtained in two hours, 
from two pounds of palm oil, one pound of free fat acids, leads me 
to think that the decomposition would be more rapid by the steam 
than by the liquid water at the temperature named in question 
(612° F). But, as I before said, | cannot speak from experiment at 
the above temperature, to wit, 612° F. 

X Q. 45. In your answers to cross-questions 31 to 37 and to 42 do 
you mean that the free fat acids produced by the action of steam on 
neutral fat, at the temperatures named, would be distilled over, or 
that they would be found in the vessel in which the fat was origi- 
nally placed ? 

A. I think that they would be distilled over. I mean carried 
over with the steam. 

X Q. 46. Would the whole or the principal part of the fat acids 
produced by the action of steam at 520° F. be distilled or carried 
over by the escaping steam as fast as it was produced? 

A. I think that it would 

X Q. 47. Would the fact that liquid water was present and a press- 
ure existed in the vessel corresponding to the temperature used 
hinder the distillation or carrving over of the fat acids by the steam, 
provided the steam was supplied and escaped freely at the pressure 
employed ? 

A. I do not think that the presence of water under pressure would 
hinder the distillation under the circumstances named, but do not 
speak from experience, not having made any experiments in treat- 
ing fats with superheated steam. 

X (). 48. In Scharling’s experiments, Exhibit No. 12, is there any 
evidence or statement that any free fat acid was produced by the 
steam, except that which was distilled or carried ove® with the 
steam ” 

A. There is not. 

X Q. 49 In any of the descriptions of processes where neutral fats 
were treated by steam (without liquid water) at temperatures from 
DOGS te HOOP PL referring particularly to Gwynn and Wilson's pat- 
ents, Wilson & Payne's patent, Dubrunfant’s patent, Regnault’s 
Chemistry, Payen’s Chemistry, and all the other technical and 
chemical works cited herein, can you find any evidence or statement 
that any free fat acid was produced by the steam, except that which 
was distilled or carried over by the steam ? 

(Objected to by defendants’ counsel as being new matter; also, 
because neither of the exhibits mentioned above except Payen are 
cited by the defendants, and the witness was not examined in chief 
as to that exhibit.) 


A. I have examined the following: Gwynn and Wilson’s patents, 
Wilson G Payne's patent, an extract from the patent of Dubrunfaut, 
marked Exhibit No. 4, Tilghman vs. Mitchell; extract from Pelouze 
and Fremy, marked Exhibit 1%; extract from Regnault, Exhibit 
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No. 20, same suit, and Exhibit No. 8 in this suit, Payen, in none 
of which do I find any evidence that any free fat acid was produced 
except that which was carried over by the steam. In De Milly’s 
patent, however, in which there is introduced a small quantity of 
milk of lime, which, with the fat, is heated by a jet of steam ata 
pressure of ten (10) atmospheres, corresponding to a temperature of 
358° F., the fat acids are not distilled over. It is my opinion that 
the small quantity of water in the milk of lime in De Milly’s process 

would, under the influence of the current of steam at the tem- 
920 perature named, be converted into steam, making the process 

of De Milly essentially a steam process. I have not read the 
rest of the technical works cited herein. 

X Q. 50. Do you understand that in De Milly’s process that no 
water is present in a liquid state at the end of the operation ? 

A. There is water present at the end of the operation in a liquid 
state. It is expressly so stated in the patent. [had not seen De 
Milly’s patent until it was handed to me to-day by counsel for com- 
plainant, and was under the misapprehension that the steam was 
superheated. 

X Q. 51. Had you not previously seen the Defendants’ Exhibit 
Jury Report Exposition of 1555 and Defendants’ Exhibit Pelouze’s 
Paper, both of which refer tothe presence of a considerable quantity 
of liquid water in De Milly’s process, and attribute the result in 
part to said water? 

A. Thad read the exhibits named. They refer to the French 
process of De Milly.. The patent which I examined was the English 
patent. I examined itas among the technical works cited in this case, 
as requested in cross-question 49. As I before said, | misappre- 
hended its language in reading it too hastily along with the other 
“technical works cited herein.” 

X Q. 52. It results, then, from all the investigation you have made 
upon this subject that vou can find no statement or evidence that, 
when neutral fat at a temperature of from 300° to 650° F.is exposed 
to a current of steam without the presence of liquid water, any free 
fat acid is formed which remains in the vessel in which the neutral 
fat is exposed to the steam; is that so? 

A. Tecan find no statement or evidence of the fact that-the fat 
acids remain in the vessel under the cireumstances named. When 
the vessel cools the portion contained in the residual steam therein 
would condense.and remain. 

X Q. 53. Then, as far as the authority of recorded facts and pro- 
cesses goes, Whatever fat acids were formed in defendants’ digester 
by the action of the steam would be carried out of the digester with 
the escaping current of steam, would it not? 

A. Not necessarily. There may be differences due to temperature 
and form of apparatus. The presence of lime soap may have an 
influence. Scharling is the only one who used a temperature nearly 
as low as that of the defendants, as far as I recollect, and he espe- 
cially used a distillatory apparatus. The water present may tend 
to retain the fat acids, and yet not be the instrument of the chemi- 
cal changes. I have before given my reasons for supposing that, in 
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the — of steam and liquid water, the steam would be more 
likely to be the decomposing agent of the fat than the liquid water. 

X Q. 54. Have you changed. your opinion given in cross-ques- 
tions 46 and 47, that the presence of liquid water under pressure 
would not hinder the distillation of fat acids, produced by the 
action of steam on fat at 320° F.? And, if so, please give your 
reasons. 

A. I especially said in answer to cross-question 47 that the opinion 
expressed was not from experience. I cannot say what hinders the 
distillation of the fat acids in the defendanis’ digester and that of 
De Milly. As in both of these processes steam and water are used, 
it might be a reasonable inference that the water did hinder the 
distillation of the fats, though in what manner it is not easy to say. 
We do not know what is going on in the digester ; aid my opinions 
on this portion of the subject, I have already said, were inferences, 
and not the result of actual experiment. Until the experiment is 

made of acting upon fats with steam alone in a digester with 
921 lime soap at the temperature used by the defendants it is 

aoatine for me to say what it is in their process that pre- 
vents the distillation of the fat acids. 

X Q. 55. What is the explanation of the difference between the 
results with palm oil, where fifty per cent. of fat acids were distilled 
over in cab hones and his experiment with tallow, where the de- 
composition was so “slow as not to be advantageous for practical 
use ?” : 

A. It is generally admitted that palm oil is very easily decom- 
posed, 

X Q. 56. If the palm oil had contained free fat acids when it was 
subjected to the steam, weuld not these fat acids have been the first 
to be distilled ? : 

A. They would. 

X Q. 57. If, then, the palm oil used by Scharling had been of the 
kind referred to in Roret’s Encyclopedia, page 82 (heretofore cited 
in this case), containing from one-third to four-fifths of free fat acid, 
might not the results mentioned by Scharling have been attained 
without any decomposition of the remaining neutral portion of the 
palm oil ? 

A. Scharling expressly says that he used fresh palm oil. He also 
speaks of decomposing castor oil, whale oil, dolphin oil, wax, and 
tallow; hence I cannot think that he could have made such a 
mistake as to confound the obtaining of free fat acids from rancid 
vil with the process of obtaining them by the decomposition of fresh 
oil. 


Adjourned to Tuesday, August 17th, 103 o’clock a. m. 


Tuespay, August 17th, 1S69—10} a. m. 


X Q. 58. What are the limits of temperature of complainant’s pat- 
ented process, ‘as you understand it ? 

A. Between the melting points of tin and of nitrate of potassa, or 
from 440° F. to 660° F. 
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X Q. 5% Then any decomposition of fats by liquid water into fat 
acids and elycerine at temperatures outside of these limits would be 
a ditferent process from compl Lnant’s, as vou understand it; is that 


wd 
A. Chemically the action is the same when fats are decomposed 
into fat acids and glycerine by the action of liquid water, no matter 
What the temperature, provided it be not high enough to decompose 
the products. The process nay be different, however, Ola Inanu- 
facturing scale, from difference of apparatus or manipulation. Pro- 
cess means mode of proceeding. In making ether by the old method 
about equal weights of sulphuric acid and alcohol were distilled. 
Only the middle portion of the run of the still could be used, to wit, 
that coming off at a temperature about 300° F., thus causing much 
waste. Inthe continuous process, in which we allow a stream of aleo- 
hol to pass into the mixture of alcohol and sulphuric acid steadily, so 
as to maintain the boiling point of the mixture constant at about 300° 
I’. the whole of the distillate can be used; the materials used are 
the same in both cases, and so, to a certain extent, the temperature, 
yet the processes are considered distinet and always so spoken of. 
What amount of difference of temperature, apparatus, and manipu- 
lation, when the same materials are used at different temperatures, 
constitutes a legally different process, is a que tion which belongs 
more properly to the court than to the chemist. 

X Q. 60. What are the limits of temperature of complainant’s 
patented process, ee it as a chemical and not as a legal 


SO. 


question ? 


(Objected to for vagueness, and for the reason that we have noth- 
ing to do, in this suit, with the complainant’s “ patented proeess ” in 
its abstract chemical nature and apart from its legal bearings.) 


A. Asa chemical question, inasmuch as the decomposition 

922 is chemically the same at whatever temperature effected, pro- 

vided the product be not injured, [ would state that, chem- 

ically considered, there are no limits of temperature below the point 

of decomposition of the products and above that at which the de- 
composition can be effected. 

XQ. 61. Then if, in operating with fat and liquid water alone at 
320° I, any part of the fat is converted into fat acids and glycer- 
ine the process, chemically considered, is the same as complainant's 
patented process; is that so? 

A. It is. 

X Q. 62. From all your information on the subject is it or is it 
not true that by operating on fat with liquid water at 320° F a part 
of the fat is converted into fat acids and glycerine ? 

I believe it to be so, not as a matter of experiment or author- 
ity, but of inference. 

X Q. 63. Would the presence of lime soap or of steam hinder or 
prevent the conversion of that part of the fat into fat acid and gly- 
cerine by the action of the liquid water at 320° F.? 

A. The lime soap would not hinder or prevent the action of the 
liquid water; it would act conjointly with it and produce a result 
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which the water alone would not. The steam, in my opinion, would 
only hinder or prevent the action of the water by its greater affinity, 
taking precedence of the water in its action. I have given my rea- 
sons for this belief in answers to cross-q uestions 29 and 41. 

X Q. 64. What results would: be produced by the conjoint action 
of the lime soap and water which the water alone would not pro- 
duce? 

A. A greater rapidity of decomposition at the same temperature. 

XQ 65. Is this the only ditference ? 

A. I believe that it is; it enables the operator to use a lower tem- 
perature for the decomposition. 

X Q. 66. What is the nature of the chemical action which takes 
place when fat is decomposed into fat acid and glycerine by liquid 
water alone at a high temperature and pressure ? 

A.- The combination of the elements of water with the elements 
of fat to form free fat acids and glycerine. 

X Q. 67. What change does the presence of lime soap make in 
this chemical action ? 

A. In both cases the elements of water combine with the elements 
of fat to form free fat acids and glycerine. 

X Q. 68. Then, both when liquid water alone is used and when 
lime soap is also present, the results produced and the chemical 
action which takes place are the same, and the only difference is 
that the results are produced in a shorter time at the same tempera- 
ture; is that so? 

A. The product is the same in each case; whether the chemical 
action is the same is doubtful. When water is heated alone with fat 
the action is direct; when lime soap is present it is probably indi- 
rect; hence the chemical action is probably different, and I infer 
that it is different from the difference of time necessary for the com- 
pletion of the two operations respectively. 

X Q. 69. Is this difference of time or rapidity of action your only 
reason for supposing that the chemical action is probably different 
in the two cases? 

A. No. In any chemical process where a new substance is intro- 
duced and shown to have an effect it would be a perfectly natural 
supposition that the chemical action was different in that instance 

from the case where it was not employed. Our knowledge of 
925 the mode of chemical action is purely theoretical; we are 

certain as to our materials, methods, and results, but not as 
to the changes actually taking place during the progress of the op- 
eration. ‘These form the theory of chemistry. 

X Q. 70. Suppose that the time required for the operation was the 
same when lime soap was used as when water alone was used, at 
the same temperature, would you then infer that the chemical action 
was probably different in the two cases? 

A. I should suppose that the lime soap was an inert substance, 
and therefore that the chemical action was the same. 

X Q. 71. Then, the shortening of the time of the operation when 
lime soap is used is the only fact which induces yan to believe that 
the lime soap is not an inert substance; is that so? 
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A. It is. 

X Q. 72. Then, the shortening of the time of the operation when 
lime soap is used is the only fact which induces you to believe 
that the chemical action is probably different when lime soap is 
used 4 - 

A. It is the only fact. Ht is the effect referred to in my answer to 
cross-question 69). 

X Q. 73. Suppose that the same fact or effeet, to wit, shortening 
of time of operation, was produced by the addition of any other 
chemical substauwce—for example, a quantity of free fat acid—would 
you then make the same inference, to wit, that the chemical action 
was different in the two cases ” 

A. I should, because a new chemical substance had been intro- 
duced and shown to have had an effect. 

X QQ. 74. Suppose that the same fact or effect, to wit, shortening of 
time of operation, was produced by the addition of any new force or 
condition—for example, agitation or cireulation—would you then 
make the same inference, to wit, that the chemical action was differ- 
ent in the two cases ? 

A. Unless the “force or condition” be specified I cannot answer. 
[n so far as it is specified, to wit, “agitation or circulation,” I do not 
| think that the chemical action would be different, because it is a 
F general rule in chemistry, to which, however, there are exceptions, 
that mechanical means will not cause chemical decomposition. 
It would aid the process by favoring the contact necessary for com- 
: bination. 

X Q. 75. Suppose a shortening of the time of the operation was 
produced by the addition of an extra quantity of water, would you 
then make the inference that the chemical action was different? 

A. IT should not, begause no new chemical substance has been in- 
troduced. 


Adjourned to Wednesday, August 18th, 103 a.m. 


WerDNESDAY, August Sth 1SG9—102 a. m. 

Met pursuant to adjournment. 

XQ. 76. Tread from “Storer’s Dictionary of Solubilities,” Cam- 
bridge, IS64, page 414: * When a neutral oil is dissolved ins warm 
aleohol, and an aleoholic solution of potash added to it, the mix- 
ture Is Instantly saponified on being heated to boiling.” (Pelouze 
Compt. Rend., vol. 40, p. G09, 1855.) It being well known that the 
saponification of oil by a watery solution of potash requires several 
hours’ boiling, [ask vou whether the chemical action of saponitica- 
tion is ditferent in the two cases ? 

: A. [do not think that the chemical action is different. It 
) 924 is expressly stated in the article referred to that the alcohol 
| (which contains the water necessary for saponification) acts 
by facilitating contact. In the case of a watery solution of potassa 
with oil in a state of mixture, the long time required is due to the 
fact that only small portions of oil and alkali can come into contact 
at a time, owing to the insolubility of oil in water. When the oil 


- initia. oe ae 


$ Qe oe ew bee og 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1017 


is dissolved in warm alcohol and added to an alcoholic solution of 
potassa an intimate admixture takes place and the chemical action 
goes on rapidly at the boiling point. 

X Q. 77. In this chemical process, then, when a new substance is 
introduced (alcohol), and is shown to have an effect (shortening the 
time of operation), it does not follow that the chemical action is dif- 
ferent from the case where the new substance was not used ; is that 
so? 

A. It does not follow, because the action of the alcohol is clearly 
shown to be mechanical, and not chemical. It may be compared 
to the stirring referred to in answer to cross-question 74, which acts 
by facilitating contact. 

X Q. 78. Do you consider the dissolving of oil and of potash in 
aleohol to be a mechanical and not a chemical action ? 

A. I do. Chemists rezard as chemical action that in which two 
bodies unite to produce a third, which differs in its properties from 
its constituents, and which, as a rule, cannot be separated into said 
constituents by other than chemical means. The oil or potash and 
alcohol are not combined; they are merely mixed. The properties 
of each can be recognized. They may be separated by mechanical 
means, as evaporation, and each recognized as unaltered. Solution 
is treated in the standard chemical works as an admixture, not a 
chemical combination. 

X Q. 79. What is the difference between fresh and rancid fats or 
oils? 

A. The rancid fats contain free fat acids, while the fresh do not. 

X Q. 80. Suppose that in the old process of saponifying fats by 
a full equivalent of lime it was found that when rancid fats were 
used the saponification took place in much shorter time than when 
fresh fats were used, would you infer that the chemical action of the 
sponification of the neutral portion of said fats was different in the 
two cases 

A. I should not. The shortening of the time could be easily 
explained. If, by the question, as | suppose, equal weights of neu- 
tral and raneid fat are intended to be used, and the saponification 
of an equal weight of rancid fat takes less time than that of a neu- 
tral fat, it is because decomposition is already accomplished, and 
that really a less amount of neutral fat is to be decomposed in this 
case than In the other. 

X Q. 81. About what proportion of free fat acids do you under- 
stand to exist in commercial rancid tallow ? 

A. Ido not know ; it would depend on the degree of rancidity. 

X Q. 82. The free-fat-acid portion of it would combine immedi- 
ately with the free lime and form an equivalent of lime soap, con- 
verting the mass inte a mixture of neutral fat and lime soap, would 
it not? 

A. It would. 

X Q. 83. The greater rapidity of the operation would then result 
from the presence of the lime soap mixed or dissolved in the neu- 
tral fat, would it not ? 

A. So far as the neutral fat is concerned it would. 

128—883 
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X Q. 84. Is it not a known fact that the presence of soaps tends 
to make oils or fats and water mix more intimately with each | 
other ? 
A. It is when the soaps are soluble in the water. | 

925 X Q. 85. Referring to the fact testified to by Mr. Verdin in 
this case—cross-questions 83 to 87—that the slightly acid fats | 
produced by Wilson’s steam-tank process saponify in two hours, 
while neutral fats require four hours, what is your explanation of < 


this greater rapidity of operation ? 

A. IT account for it by the fact that there is less neutral fat pres- <4 
ent, and by the accelerating action of the lime soap formed at the 
beginning of the operation by the combination of the free fat acids 
present with lime. 

X Q. 86. Do you mean to state that a small quantity of neutral 
fat, say one pound, will be converted into lime soap in any, and, if | 
so, in how much, shorter time than 8,000 pounds of neutral fat, the 7 
same proportions of lime, water, heat, and mixture being applied in 
both cases ? 

A. My experiments in the laboratory in_ pressure-boiling, com- ew 
pared with manufacturing operations of the same character, have 
shown me that the operations are more rapid on small than on the 
large scale, owing, I suppose, to the more rapid transmission of heat 
through the mass. How much difference in the time required to 
effect the decomposition there would be between one pound and 
8,000 pounds of tallow, treated as stated in the question, I do not = 
know. 

X Q.S7. From vour chemical knowledge and research on this 
subject do you believe that it would require twice or twenty times as 
long to saponity S000 pounds as to saponify one pound of fat under 
the conditions of cross-question S6 ? 

A. T think it would take twice as long, perhaps more, but cannot -_ 
give a definite answer. 

XQ. $8. Do you believe that it would take any perceptibly less 
time to saponify 6,000 pounds than to saponify 8,000 pounds of fat 
under the conditions of cross-question 86? 

A. I think that it would, but cannot say how much. 

XQ. 59. On the basis of your answer to cross-question 87, what 
would that diminution of time amount to? 


‘ A. [do not believe that the diminution of time takes place pro- i 
portionately to the diminution in the quantity of material, and I do i 
not, in answer to cross-question 87, fix a definite time. If it be | 
assumed that the time for §,000 pounds takes just twice that of one x 
pound, and that the reduction of time takes place in that proportion 
as the quantity of material is reduced, then the diminution of time 
would be imperceptible by the reduction of quantity from 8,000 to 
6.000 pounds. 

X Q.-90. Did you ever yourself make, or see made by others, a 
saponification of fat by a full equivalent of time by boiling with 
water in an open vessel ? 
A. I think I made the experiment years ago—a laboratory ex- = 
é- 
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periment on a small quantity. I do not recollect either the quan- 
tity used or the time of operation. 

A Q. 91. Were the experiments in pressure-boiling, referred to in 
your answer to cross-question S86, ear with fat and lime, or were 
they made with entirely different substances ? 

A. With the exception of those made in the investigation of this 
case they were made on different substances. I did not base my 
opinion, as set forth in cross-question 86, especially upon the experi- 
ments made with fats in connection with this case. 

X Q. 92. Referring to your answer io cross-question 85, do you 
believe that the greater rapidity of operation was principally due to 
the reduction of the quantity of neutral fat present or to the acceler- 

ating action of the lime soap first formed ? 
126 A. It was principally due to the accelerating action of the 
lime soap first formed. 


Adjourned to Thursday, August 19th—10} a. m. 


° 
Tuurspay, August 19th—103 a. m. 

X Q. 93. What is the nature of this accelerating action of lime 
soup in the case testified to by Mr. Verdin? 

A. My answers to cross-questions 85 and 92 were made under the 
erroneous idea that the rancid fats alluded to by Mr. Verdin were 
saponified by less than an equivalent of lime and under pressure. 
A more attentive reading of his testimony shows me that more than 
an equivalent quantity of lime was used and in an open vessel. I 
am, therefore, obliged to modify my answers. When more than an 
equivalent quantity of lime is used, it 1s Impossible, in my a 
that the lime soap formed in the first part of the operation by the 
action of the free fat acids or the lime could have had any effect in 
hastening the operation. My reasons for this opinion are as follows: 
When a perfectly neutral fat is saponified by lime the action is, as 
in all chemical actions, not instantaneous, but gradual or successive. 
Hence a portion of lime soap is formed early in the process, and the 
quantity gradually increases until the operation ts finished. Hence 
there is lime soap present in both instances, and I cannot see how it 
is possible that it should hasten the operation in the one case and 
not in the other. There is only one theory on which,in my opinion, 
the more rapid decomposition of the fat spoken of by Mr. Verdin, 
and rancid fat generally, can be accounted for. It is this: The fat 
was partly decomposed in Mr. Verdin’s case by the action of the 
steam in Wilson’s tank process. This decomposition would prob- 
ably pervade the mass—that is, one portion of the neutral fat would 
not be more acted upon than another. Fat partially decomposed 
would be, in my opinion, more —— to the action of decom- 
posing agents than unchanged fat. I am confirmed in this opinion 
by the testimony of Professor Booth in this case. In answer to 
cross-question 246 he says: “ This last depends upon a_ principle 
very generally admitted in chemistry that it is more difficult to 
commence a decomposition than to continue it, and that, when once 
begun, it goes on more rapidly.” 
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X Q. 94. What do you understand “ rancid fat,” or fat “ partly de- 
composed by the action of steam,” to consist of? 

A. There may be said to be two kinds of rancidity—one due to 
the oxidation of the impurities of the fat, as stated by Professor 
sooth in his answer to cross-question 248 in this cause, the other to 
change in the fat itself. I cannot say what would be the product of 
oxidation in the first case, but think it would be acid. Raneidity 
due to change in the fat itself yields fat acids and glycerine, which 
are mixed with the unchanged fat. 

X Q. 95. Then fat “ partly decomposed by the action of steam ” 
would consist of a mixture of free fat acids and unchanged or neu- 
tral fat; is that so? 

A. It is. 

X Q. 96. Explain what you mean by the expression, in your an- 
swer to cross-question 93, “This decomposition would probably per- 
vade the mass; that is, one portion of the neutral fat would not 
be more acted upon than another?” 

A. I mean that the steam would act on the whole mass of the fat 
and not on any especial portion of it, so that we should have the 

same proportion of decomposition throughout the whole. 
927 X Q. 97. What is the product of the “action of the steam ” 

(in Wilson’s tank process referred to by Mr. Verdin in his an- 
swers to cross-questions $3 to 87) “upon the whole mass of the fat, 
and not on any especial portion-of it? 

A. A partial decomposition takes place yielding free fat acids and 
glycerine. 

X Q. 98. Then you mean that one special portion of the fat—sup- 
pose one per cent. of its weight—is decomposed into free fat acids 
and glycerine by the action of the steam, and the rest of the mass 
(ninety-nine per cent.) is not acted upon by the steam, and remains 
unchanged neutral fat ; ‘is that your meaning? 

A. It is; and I mean moreover that each portion of the fat yields 
its proportion or quota to the supposed one per cent. of decomposed 
fat. I mean that the change is different from what it would be if 
the steam acted only on a portion of the-fat, say to the depth of six 
inches from the surface in the tank, long enough to produce the sup- 
posed one per cent. of decomposition ; and I mean also that the free 
fat acids and neutral fat would be homogeneously mixed. 

XQ. 99. Do you mean that there is nothing else in the “ partly 
decomposed fat” but unchanged neutral fat and free fat acid, homo- 
geneously mixed together, and glycerine? 

A. Tam not sure that the neutral fat may not have undergone 
some change of a nature unknown to me predisposing it to decom- 
position. ‘That it is more easily decomposed afterwards would show 
either that it has undergone such change or that the free fat acids 
and glycerine present favored decomposition ; which supposition is 
correct could only be decided by experiment. For this reason I 
‘~annot answer positively that there is nothing else present but neu- 
tral fat, free fat acids, and glycerine. The neutral fat may or may 
not have been changed, and I could only decide the question by an 
experiment, which I have not made. 
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X Q. 100. Are partly acid fats more quickly saponified by potash 
and soda than fats entirely neutral ? 

A. They are. 

X Q. 101. In this case would the fat-acid portion of said partly- 
acid fats be immediately saponified by the alkali and form a corres- 
ponding quantity of soluble soap before the neutral portion of said 
fats would be saponified ? 

A. It would. 

X Q. 102. Would this soap thus formed by the free-fat acid por- 
tion tend to facilitate the furmation of a mixture or emulsion of the 
neutral portion of the fat with the watery solution of the alkali? 

A. It would, because potash and soda soaps are soluble in water. 

X Q. 103. Would the production of this mixture or emulsion be 
a probable explanation of the greater rapidity of saponification of 
the partly-acid fat ? 

A. It would, because it would tend to maintain the insoluble oil 
and watery solution of alkali in contact with each other. 

X Q. 104. Would the chemical action taking place in the saponi- 
fication of the neutral portion of said partly-acid fat be different 
from that which takes place of a fat entirely neutral ? 

A. I cannot answer positively. When a fat is partly decomposed 
there may be changes in the undecomposed portion which may 
facilitate the chemical action; but we have no positive knowledge 
on this point. 

X Q. 105. Do you know or can you show in any chemical 
928 or technical work any statement that a different chemical 
process takes place in the two cases mentioned In cross-ques- 

tion 104? 

A. I eannot; it is a matter of inference, the reasons for which in- 
ference are contained in my answer to cross-question 99. 

X Q. 106. Is this inference peculiar to yourself, or can you show 
any authority for it in chemical or technical work ? , 

(Objected to by counsel for defendants, unless it appears that the 
question involved in it has been considered and ts treated of specifi- 
cally in some chemical or technical work.) 


A. The inference is my own. I can cite no authority which states 
that the processes are different. I do not remember ever having 
seen the point of the greater rapidity of the decomposition of the 
neutral portion of rancid fats theoretically discussed. 

X Q. 107. If it could be shown that the presence of lime soap in 
defendants’ product causes an emulsion or mixture of the fat and 
water to a greater extent than when lime soap is not present, 
would that increased mixture or emulsion be a probable expla- 
nation of the greater rapidity of decomposition when lime soap is 
used ? 

A. In part it would, but not wholly. The difference of time is 
too great to be accounted for, in my opinion, by so slight a mechan- 
ical difference of condition. In the defendants’ digester, when no 
lime was used, according to Wayne and Smith’s experiment, the oil 
and water were kept in an intimate state of admixture by means of 
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currents of steam passing through them. They would thus form a 
sort of emulsion, such as can be seen by violently shaking together 
oil and water in a partly filled bottle. Hence the pressure of the 
lime soap, supposing it to form an emulsion, would not make a very 
marked difference in the state of affairs. 

X Q. 108. Is the production of an emulsion by the currents of 
steam, in the experiment referred to, a matter of fact and evidence, 
or is it only an inference or supposition of vour own ? 

A. It is a matter of inference. I know that when oil and water 
are agitated together they form an opaque emulsion. As the steam 
constantly agitates and mixes the oil and water, I infer that the 
same emulsion was formed in said experiment. 

X Q. 109% Hlow great a difference in time would be accounted for 
by the formation of an emulsion by the lime soap, as referred to in 
cross-question LOZ ? 

A. I cannot say, having no experiments or data on which to base 
an opinion. IT made my answer upon general principles. I have 
said, in answer to cross-question 102, that I believed an emulsion 
would favor combination in the case of a potash or soda saponifica- 
tion for the reasons therein stated. Tow much difference cf time 
the emulsion would cause Is a matter to be decided by experi- 
ment. I have never made such, nor do I know of any having been 
made, 


Adjourned to Friday, August 20th, 1SG9—10 a. m. 
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XQ. 110. You say, in answer to cross-question 107, “ the differ- 
ence of time is too great to be accounted for, in my opinion, by so 
slight a mechanical difference of condition.” If you do not know 
how much difference of time would be accounted for by such a me- 
chanical difference of condition, as you have just said in cross-ques- 
tion 109, how can you tell whether such difference of time Is greater 

or less than any given quantity ? 
929 A. That the emulsifving of fats facilitates saponification ts, 

I think, generally admitted. To what extent it shortens the 
time of operation over simple, thorough mechanical admixture | 
have already stated that [donot know. That the difference of time 
would be due to so slight a change of conditions as the hypothetical 
emulsification by the lime soap is contrary to my chemical knowl- 
edge. I know of no instance where so slight a mechanieal difference 
as that between a temporary admixture and a more permanent one, 
formed by the introduction of a viscid agent, would make so great a 
difference in the time of operation as is known to exist in this ease. 
All that TI can say is that the lessening of time by the supposed 
emulsification by the lime soap is less than the difference of time 
observed when it is used or when it is not used at the same temper- 
ture, which, judging from the experiments made by Wayne and 
Smith, may be estimated at about seventy-two hours. 
X Q. 111. If the mechanical mixture is continued during all the 
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operation, what you call the temporary emulsion caused by it would 
really be a permanent emulsion, would it not? 

A. It would. 

X Q. 112. Then the difference between the enrulsion caused by 
the presence of a soap and that caused by agitation would be one of 
degrees of completeness or intimacy of mixture, would it not? 

A. It would. Ihave made many emulsions and seen them made. 
Wher. oil and water are simply shaken together, the oil is mechani- 
cally divided by the water, and’a milky emulsion produced ; on 
standing the oil separates and rises to the surface. By adding a 
viscid substance the mixture is rendered more or less permanent, 
and the viscid substance would, with agitation, more thoroughly 
divide and intermingle the oil and water. 

X Q-113. Verdin states that rancid fat will saponify in two hours, 
while neutral fat requires four hours. Morfit, Philadelphia, 1860, 
page 168, states: “The natural fats are more readily saponifiable by 
bases or acids in proportion to their amount of free acid thus elimi- 
nated,” referring to the rancidification of fats. What acknowledged 
fact can you point out, other than the existence of a portion of free 
fat acids, and the consequent immediate formation of a corresponding 
portion of soap, as a substantial difference between the saponification 
of rancid and of neutral fats? 

A I cannot point out any other acknowledged fact. 

X Q. 114. Then the explanation of the saving of one-half the 
time in Verdin’s operation must be sought for in this acknowledged 
fact, must it not? 

A. I think only in part. In my answer to cross-question 93 I 
gave my reasons for the more rapid saponification of rancid fats, to 
wit, the well-known chemical principle that bodies partially decom- 
posed are more easily affected by decomposing agents than bodies in 
which decom : 


activity and rapidity or is it different in its nature in the two cases? 
A. In the present state of our knowledge it is impossible to say. 
The increase of the rapidity of decompositic= may be due to the 
same chemical action taking place more rapialy; but, at the same 
time, we have no proof that the chemical action is not in some 
degree altered. 
X Q. 116. C. T. Jones testifies in this case—questions 5, 6, 7, 8, 
and cross-question 26, and question 18, before the master—that, 
by treating fat by water alone, he obtained good decomposition 
into fat acids and glycerine in five hours, at a pressure of 
0 300 pounds (corresponding to about 422° F.), and that in 
operating with water and one-half per cent. of lime, he ob- 
tained good decomposition in four to five hours, at a pressure of 250 
pounds (corresponding to about 406° F.). In this last case you have 
stated the product would be about five per cent. lime soap and 
ninety-five per cent. free fat acids. Now, referring exclusively to 
this ninety-five per cent. of free fat acid is the increased rapidity of 
action, one-fifth at most, at a slightly lower temperature (17° F.) in 
any degree explainable, as in Verdin’s operation, by a supposed 
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X Q. 115. 


sition has not begun. 
n this case is the chemical action merely increased in 
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emulsifying power of the lime soap first formed and the well-known 
chemical principle that a decomposition once begun goes on more 
rapidly ? 

A. I think that if the supposed emulsifying power of lime soap 
exists that it might exert a slight influence. As to the effect of the 
incipient decomposition in facilitating the process, inasmuch as a 
decomposition ouce begun goes on more rapidly, as a general chemi- 
‘al principle, we must admit its application in this case. That neither 
will account for the entire difference in rapidity of decomposition 
in this and other cases referred to in this testimony is clear to my 
mind. The mechanical effect of an emulsifying agent, as I have 
already stated in my answer to cross-question 110, is,in my opinion, 
in any case slight. [I do not think that the fact that a decom- 
position once begun goes on more rapidly will account for the dif- 
fereiice, because in that case the decomposition should be proportion- 
ately more rapid towards the end than the beginning of the process, 
which Iam not aware is the case. In the experiment of Prof. 
Booth, described in answer to question 36 in this case, he shows that 
a portion of lard, heated with twice its weight of water to 520° F., 
was four-fifths decomposed in cleven hours; but the fatty product 
was heated thirteen hours more with fresh water to complete the de- 
composition. 

X Q. 117. Your inference that-the decomposition is not more rapid 
towards the end of the operation is based entirely on the supposition 
that Prof. Booth found that the thirteen hours additional were 
necessary for completing the decomposition, after four-fifths of the 
fat had been decomposed in eleven hours, is it not? 

A. It is. I suppose that Prof. Booth, from his general knowledge 
and experiments on the subject, considered it necessary, or he would 
pot have so prolonged the experiment. I know, from experience, 
that watching a thermometer closely, in a pressure-boiling experi- 
ment, is exceedingly tiresome, and think that no one would toon ss 
an experiment in which such watching is necessary more than he 
considers suflicient to effect the purpose. 

X Q. 118. To ascertain precisely the point of time when the de- 
composition was completed would require a repeated stopping of the 
operation, cooling and opening of the vessel, and chemical examin- 
ation of the product, would it not? 

A. It would. 

XQ. 119. Professor Booth having been asked to “deseribe his 
experiments and the results produced in detail,” do you suppose that 
he made such repeated experiments, and then when under oath 
omitted to deseribe them and their results ? 

A. I do not suppose that he did. I did not mean, in mentioning 
experiments, to suggest that Professor Booth had suppressed any 
evidence. IT said general knowledge and experiments on the sub- 
ject. 


Adjourned to Saturday, August 21st—10} a. m. 
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X Q. 120. Apart from suppositions as to the possible results of 
experiments not made, and judging from the positive results of all the 
experiments at about 320° F. with fat and liquid water, and with- 
out lime, actually made and testified to herein, to wit: 1. Yourown 
experiment for three hours, in which the decomposition was very 
slight; 2. Professors Smith and Wayne’s experiments for eight 
hours, in which from eight to thirteen per cent. of the fat was de- 
composed ; and, 3. Professor Booth’s experiment for eleven hours, 
in which eighty per cent. of the fat was decomposed—do you or do 
you not find that the decomposition was proportionately more rapid 
towards the end than towards the beginning of the operation ? 

A. I do not. There is considerable discrepancy in the amount of 
decomposition, which can only be explained, in my opinion, by the 
difference in the methods of working. I cannot compare my exper- 
iments with Professors Smith and Wayne’s in the large digester, be- 
utuse In theirs steam was bubbling threugh the mass, in mine not, 
which I conceive makes an important difference, as explained by me 
in answer to cross-question —. Professor Smith’s experiments made 
in tubes I cannot compare to mine, for the size of the vessel, method 
of heating and agitation will, in my opinion, more or less vary the 
result. Forthe same reason I can draw no decided inference from 
Mr. Wayne’s testimony. In Professor Booth’s experiment four-fifths 
was decomposed in eleven hours, and the remainder kept thirteen 
hours at the same temperature, in order to effect complete decompo- 
sition, which does not show that in the latter part of the operation 
the chemical action was more rapid than in the first part. That it 
is less rapid is shown by the experience of complainant, which has 
been very considerable. He states in his letters patent of 1860: “I 
have observed, in working this process, that though the action 
of the water in extracting the glycerine from the fat is rapid 
at first, when the water is fresh and the fat contains all its glye- 
erine, yet as the decomposition advances and the fat gradually loses, 
and the water takes up the glycerine, that the decomposition be- 
comes slower and slower, so that to extract the last portion of the 
glycerine from the fat with a moderate quantity of water requires a 
considerable time when the lower range of pressures are used.” Here 
we have also the anomaly that an emulsive agent, to wit, glycerine, 
hinders instead of favoring the decomposition, being an exception to 
the general rule on this subject. 

XQ. 121. Referring to cross-questions 117-119, de you still infer 
that the fact of Professor Booth’s continuing his operation for thir- 
teen hours without examining the result at intermediate periods 
proves that the decomposition was not completed until the end of 
the thirteen hours? 

A. No; it may have been completed at the end of three hours 
or less. I cannot understand or explain the Jength of time allowed 
by Professor Booth in the second portion of his experiment, to wit, 
thirteen hours, unless he had ad reasons for doing so. I should 
suppose that, having decomposed four-fifths (¢) of the fat in eleven 
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hours, that he would, in the second stage of the experiment, have 
cooled the apparatus and examined the product at the end of three 
or four hours,and that if the change were not complete he would have 
closed and heated the apparatus again. I should have done so, as 
the trouble of cooling and opening the apparatus would be far less 
than that of watching a delicate thermometer at a high temperature 
for nine or ten hours. 


Adjourned to Monday, August 25d, 103 a. m. 
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X Q. 122. Do you find in complainant’s patent of 1860 any state- 
ment that the decomposition is less rapid towards the end of the 
operation than at the beginning, when the water used is equally 
fresh and free from glycerine in’ both cases, or does it not merely 
state that water partly saturated with glycerine is less rapid) than 
water free from glycerine in finishing the decomposition ? 

A. I do not find any statement that the decomposition is less rapid 
towards the end of the operation when the water used is equally fresh 
at the beginning and at the end of the operation. The patent merely 
states that water partly saturated with glycerine is less rapid in its 
action in finishing the operation. In ordinary modes of working, 
as, for instance, in the detendant’s digester, the water would be more 
charged with glycerine towards the close than at the beginning of 
the operation. 

XQ. 125. Are not the two facts entirely compatible with each 
other, to wit (1), that water free from glycerine is more active and 
rapid in its decomposing power than water partly saturated with 
glycerine, and (2) that the decomposition should proceed more rap- 
idly towards the end of the operation than at the beginning when 
water equally free from glycerine is used in both cases? 

A. I think that the assumption in the question that the operation 
proceeds more rapidly towards the close of the process is not a faet, 
as [have no evidence whatever of it. Admitting its correctness, 
however, hypothetically, T cannot see any incompatibility between 
the two statements of the question. 

X Q. 124. In Jones’ operation, in which ninety-five per cent. free 
fat acid and five per cent. lime soap Was formed by the use of water, 
fat, and one-half per cent. of lime in four to.five hours at about 405° 
I’, by what chemical action was this ninety-five per cent. free fat 
acid formed? 

A. By the conjoint action of the steam and lime soap; also, per- 
haps, of the water in the liquid form, These agents being employed 
ata high temperature the heat is an essential force. 

X Q. 125. In Jones’ operation, in which 100 per cent. of free fat 
acid was formed by the use of water and fat withvut lime in five 
hours at about 422° F., by what chemical action was this free fat 
acid formed ? : 

A. By the action of water in the form of vapor, or perhaps as a 
liquid, at a temperature of 17° F. above that named in the last an- 
swer and a difference of fifty (50) pounds steam pressure. The effect 
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of an equal increase of temperature as we go up in the scale is, in 
Inv opinion, greater at the higher than at the lower temperature, 
relatively. 1 think, in other words, that the 17° F., between 405° 
KF. and 422° F., would produce a much more marked difference of 
effect than the 17° F. from 305° F. to 322° F. 

X Q. 126. In these operations is the chemical action of the liquid 
water the same in its nature both when lime is used and when It is 
not used (being proportionate to the temperature in each case), or is 
it different; and, if so, how? 

A. Admitting the action of the liquid water, hypothetically, I 
would say as follows: In all cases of saponification in which free fat 
acids and giycerine are produced there is an assumption of six (6) 
equivalents of water—three (3) to form the glycerine and three (3) 

to form the free fat acids. This is the case whether the free 
933 fat acids and glycerine are obtained by the formation of a soap 

and its subsequent decom position by the action of an acid 
or whether they are formed by the action of steam or by that of liquid 
water, or by the conjoint action of lime and steam, or of lime and 
steam and liquid water. In none of these cases, then, is the nature 
of the action of the liquid water different. This is disearding all 
theoretical considerations and judging from results. 

X Q. 127. It follows, then, that the same quantity of free fat acids, 
if any, will be formed by the chemical action of the liquid water, 
whether lime be present or not, at the same temperature and for the 

same time; is that so? 

A. My answer must depend upon the meaning to be attached to 
the phrase “chemical action,” as it refers to liquid water and fats. 
The chemical action of liquid water in the saponification of fats 
must, | think, be regarded as twofold: first, it contributes its ele- 
ments as material to the formation of fat acids or glycerine, or both, 
to enable them to exist in the free state; second, it may act as the 
agent of the ‘decomposing force. 1. If we decompose fats by heat 
alone, fat acids are liberated, the elements of water be ing obts aired at 
the expense of the decomposition of part of the fat. 2. If we sapon- 
ify by means of lime or other base, and then decompose the resuit- 
ing lime or other soap, the chemical change is effected by the base 
employed for the formation of the soap, and the acid necessary to 
decompose the soap—the water not acting as the decomposing agent, 
but vielding six (6) equivalents of its clements as material to form 
free fat acids and glycerine. | do not think that this process (2)—the 
old process of saponitication with a full equivale nt of base—has ever 
been claimed as one of decomposition by water. If we decompose 
fats into fat acids and glycerine by the action of ‘Meeid water ve 
ata high temperature, the water becomes the agent of the force, to 
wit, heat, which effects the decomposition. At the same time the 
water vields its elements as material for the formation of. free fat 
acids and glycerine, to the existence of which it is essential. 4. If 
we decompose fats into free fat acids and glycerine by the combined 
agency of heat, lime, and liquid water, the water acts, in my opin- 
ion, as in the second supposed ease. (2.) The lime, as such, or as 
lime soap, is the active agent—the water acting conjointly, and 
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yielding the six (6) equivalents of water necessary. Experiments, 
although not made with liquid water alone, show that where liquid 
water will cause but a trace of decomposition, the addition of lime 
soap, under precisely similar conditions, will effect nearly complete 
decomposition. It might be inferred, then, that the water was In- 
ert at this temperature during the decomposition, except so far as 
to supply the material, to wit, the six (6) equivalents of water to the 
fat acids and glycerine. Without drawing so broad an inference, I 
feel certain that the lime is the more active agent, and that the 
water, as liquid, if steam be absent, acts conjointly. [It is a known 
principle in chemistry that if we have two agents of different chem- 
cal activity acting on a third, the more active one will be first satis- 
tied. I consider that the lime, as lime or as lime soap, is then the 
efficient agent, and that the liquid water, supposing steam to be 
absent, acts conjointly and subordinately. With this explanation, 
I answer the question in the negative, if the term “chemical action” 
in it is used to signify that water ts the agent in the decomposition. 
If it be intended to mean that the water supplies the six (6) equiva- 
lents necessary to the formation of the free fat acids and glycerine as 
material, [ answer it affirmatively. 
954 X Q. 128. In Jones’ operation, referred to in cross-question 
124, the five per cent. of lime soap is, in your opinion, the 
active agent in producing the ninety-five per cent. of free fat acid ; 
is that so? 

A. It is the more active agent, but acts, 1 believe, conjointly with 
the steam, and perhaps with the liquid water, present. 

X Q. 120. Explain the chemical action by which the said five per 
cent. of lime soap is the more active agent in producing said ninety- 
five per cent. of free fat acid. 

A. As I said in my examination-in-chief (answer 6), I do not offer 
an opinion as to the theory of the mode of action of the lime soap; 
my belief that it is the more active agent rests upon experiment. 
The quantity of lime soap in Jones’ operation referred to, to wit, five 
(5) per cent. is but one-eighth (4) of that used by me. As the same 
lime soap appears capable of indefinite action the effect of the use of 
a smaller quantity would only be to prolong the operation. 

X Q. 150. Then you cannot explain in any manner satisfactory to 
yourself, as a chemist, the chemical action by which the said five per 
cent. of lime soap is the most active agent in producing said ninety- 
five per cent. of free fat acid; is that so? 

A. I consider the theory of Pelouze as a probable one, but one 
founded rather on inference or analogy than experiment. I con- 
sider it satisfactory to me as a chemist. 

X Q. 151. Please explain in detail, in the manner satisfactory to 
you as a chemist, the chemical action by which said five per cent. of 
lime soap is the more active agent in producing said ninety-five per 
cent. of free fat acid. 

A. At the temperature used (405° F.) the neutral lime soap is sup- 
posed to be decomposed into an acid lime soap and a very basic 
lime soap—the latter acting as free lime would do to decompose 
another portion of the fat, reforming neutral lime soap—glycerine 
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being set free. This action is supposed to continue until all the fat 
is decomposed. The action is parallel to that supposed to take place 
in the continuous process for making ether. At the proper temper- 
ature (about 300° F.) it is supposed that the sulphuric acid and alco- 
hol, which had combined to form sulpho-vinic acid, are split up into 
free sulphuric acid and ether; that fresh sulpho-vinic acid is again 
formed by the union of sulphuric acid and alcohol, and again de- 
composed, so that the process is indefinite. 

X Q. 132. I read from Pelouze’s paper, Defendants’ Exhibit Compt. 
Rend.: “In the new reactions, of which we have just spoken, it is 
understood that water, at a temperature of 150° to 160° C, (302° to 
320° F.), can decompose a neutral soap into an acid soap and a very 
basic soap, and that this acts secondarily upon a new quantity of 
the fatty matter as an alkali in the state of liberty would do.” The 
heated water is then the primary and active agent which decom- 
poses the neutral lime soap, is it not? 

A. According to the statement of Pelouze it is. I have had no 
means of verifying his statement as to the formation of an acid and 
a basic lime soap, and am not, therefore, prepared to say positively 
that the water 1s the active decomposing agent. He _ probably 
reasoned from analogy, knowing that the common potash and soda 
soups are thus decomposed at common temperatures. 

X Q. 133. As the heated water is the primary active agent in de- 
composing the neutral lime soap, and the products of this decompo- 
sition act “secondarily” in decompusing the neutral fat, it follows, 
logically, that the heated water is the primary active agent of the 

decomposition of the neutral fat, does it not? 
935 A. Admitting the correctness of Pelouze’s statement, that 

the water is the primary active agent, and that the products 
of the decomposition “ act secondarily ” in decomposing the neutral 
fat, it does follow logically that the water is the primary active 
agent in decomposing fat; but it is also true that it acts not di- 
rectly, but indirectly, setting free a basic substance. The direct 
agent is, assuming the theory to be correct, the basic lime soap act- 
ing as free alkali. Hence the saponification is to be compared with 
that of the common soaps when a full equivalent of alkali is used 
and water is assimilated. Each portion of the fat in succession is 
supposed to form a neutral lime soap, the decomposition of which 
by heated water is then only a stage In the process. The water can 
no more be considered as the direct cause of the change of the neu- 
tral fat into free fat acids and glycerine than in the case of the or- 
dinary soaps supposed to be subsequently decomposed. 

X Q. 134. What is the decomposing agent upon the neutral fat 
producing the free fat acid and solution of glycerine in Mitchell’s 
process, where fat and liquid water, without the addition of lime, 
are heated to 374° F., at 180 lbs. pressure, in about eight (8) hours? 

A. Steam is present above the fat in the upper vessel. As far as 
the steam comes in contact with the fat the decomposition is, in my 
opinon, due to it; otherwise, to liquid water at the temperature 
named. I said in my answer to cross-question 16 that, presuming 
an appreciable quantity of lime to be present in the Croton water, 
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the process was the same in its nature to other processes named in 
said question in which lime was used. I have since examined an 
analysis of Croton water by Professor Silliman (Appleton’s Ameri- 
an Eneyclopedia, vol. 16, page 271). It contatns six grains and six 
hundred and sixty thousandths (6 ho grains'‘of solid matter to the 
gallon, of which .607 of a grain is sulphate of lime and chloride of 
‘aleium. These would not be decomposed. There is also 2.13 

grains of cabonate of lime, equal to about one (1) grain of free lime 
to the gallon of water. Supposing the eight (8) pound gallon to 
have been used, the quantity would be one (1) grain of lime to fifty- 
six (96) thousand of water, or ,)4 of one per cent., an Inappreciable 
quantity In a manufacturing point of view, although appreciable to 
analysis. In another analysis of Silliman’s, which I have not been 
able to see in detail, the quantity of sclid matter is greater—10/'y% 
grains to the gallon. Assuming the same proportionate quantity of 
carbonate of limein the solid matter, beamed tothe gallon would 
be about doubled. Hence [ do not regard Mitehell’s process as the 
same as the others named in cross-question 16, but simply, prae- 
tically speaking, a process of decomposition by steam and liquid 
water, .s regards the percentage of lime and of lime soap to the 
fat present, the per cent. we lime to the fat present Is equai to ;}35 
of one per cent., equal to {)3, of one per cent. of lime soap, taking 
the figures of the first analysis named as the basis of calculation. 


Adjourned to Wednesday, August 25th—103 a. m. 


WerepNespDAy, August 25th—10$8 a. m. 


X QQ. 155. Said analysis of Silliman shows 1.865 grains of ear- 
bonate of soda and .662 grains of carbonate of magnesia, which 
would also form SOUPS in the same manner as the carbon: ate of lime, 
and would about double the total quantity of soap, as stated in your 
last answer; Is that so? 

X Q. 156. Taking the second analysis of Silliman referred 

9356 to, in which the quantity of solid matter is about double that 
of the first, the total quantity of Soap in the mass would 

then be about four times that mentioned by you in cross-answer 
134—that is, it would be about one-half of one per cent.; is that so? 

A. It would be, assuming the quantitv—about eleven grains of 
solid matter—in the second analysis to be a correct one. It is cited 
in a report of the watering committee, of Philadelphia, for 1852, 
without detail and without authority. From the much larger quan- 
tity of solid matter present than in the first analysis cited by me I 
am of the opinion that there is some mistake. 

XQ. 157. Taking the two analyses cited by you as representing 
common manufacturing water it follows that there would ordinarily 
be from one-quarter to one-half per cent. of lime or other soup 
present with the fat, even when no lime or alkali had been inten- 
tionally wdded; is that so” 

A. Ido not think that ten grains of solid matter to the gallon 
represents an ordinary manulacturing water. Assuming it to beso 
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I answer the question in the affirmative as to the one-half per cent., 
and even without such assumption as to the one-quarter per cent. 

X Q. 138. As the quantity of soap present acts fndefinitely, as you 
have heretofore explained, it follows that, in your opinion, the chem- 
ical action which takes place when fat and ordinary manufacturing 
water, without the intentional addition of lime, are exposed to a high 
temperature and pressure is the same in its nature as when lime is 
intentionally added to the fat and water; is that so? 

A. I do not think so. We have no experiment on record, to my 
knowledge, in which less than five per cent. of lime soap was inten- 
tionally used. This is twenty (20) times as much as the quantity of 
mixed soap called for by the authentic analysis cited by me. It is 
very possible that a certain percentage or proportion of lime is neces- 
sary for the beginning of the operation, after which it is continuous. 
Besides, experiments made with ordinary manufacturing water, 
‘without the intentional addition of lime, show a difference in the 
‘process from that when lime is intentionally added. Until I should 
have proved positively by experiment that one-fourth of one per 
cent. of lime soap, equal to one-fortieth of one per cent. of lime, or 
even double these quantities, would make an appreciable difference 
in a manufacturing sense, either in time, temperature, or product, I 
must adhere to my answer given to cross-question 154. 

X (. 139. Then the increase or diminution of the quantity of soap 
present changes the nature of the chemical action of said soap; 1s 
that so? 

A. It does not; but I conceive that the proportion may be so small 
that there may be no chemical action begun. In all cases of con- 
tinual action in chemistry which I can now recall a certain propor- 
tion of the so-called catalytic agent is necessary for the beginning 
of the action. 

X Q. 140. Then the one-quarter or one-half per cent. of soap 
which is formed by the alkalies in ordinary manufacturing water 
would be decomposed into “acid soap” and “basic soap” by the 
action of highly-heated water; is that so? 

A. I do not know it as a fact; it is a matter of theory. Assum- 
ing that an acid lime soap and a basic lime soap are formed by the 
action of highlv-heated water I can see no reason why the one five- 
hundredth (, 44) of one per cent. of the weight of the water should not 
be decomposed. I answered cross-question 134 as to practical re- 

sults and not as to speculations as to the action of practically 
937  inappreciable quantities. Nothing can be more certain than 

that on a large scale chemical changes are different in their 
nature when an appreciable quantity of lime is used, and when it is 
not, even supposing an infinitesimal amount of the same chemical 
action should take place, which is possible. This is shown by the 
results of all the experiments known to me on the subject. 

X Q. 141. State particularly and in detail what is the difference 
in the nature of the chemical changes which take place when fat 
with one-quarter or one-half per cent. of lime soap heated together 
with water to high temperature and pressure (say 300° to 400° F.) on 
the one hand, and when fat and five per cent. of lime soap are heated 
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with water to the same temperature and pressure on the other hand. 

A. I have already said that in the one case the quantity of soap 
formed may be so’small as to be inappreciable in effect, as Is known 
to be the case in other continuous or so-called catalytic operations. 
In this case the difference would be that in the one case there would 
be no hastening effect of the lime soap,and in the other there would 
be. I cannot specify any other ditference, but experiment shows 
that when an appreciable quantity of lime is used with “ manufac- 
turing water” there is an acceleration of the process. 1 believe that 
the water process is not now practically carried on in this country, 
except by Mr. Mitchell, even under the complainant’s license, as is 
shown by the testimony of Messrs. Jones and Ropes, without such 
intentional addition of lime. If the nature of the chemical opera- 
tion was appreciably the same in both cases—that is, with and with- 
out added lime—this would be unnecessary. In the Smith and 
Wayne experiment, in the defendants’ digester, the time required 
when steam and “ manufacturing water” alone were used was estlI- 
mated at ten times that required with the same agents and forty 
per cent. of lime soap. If the lime in the “ manufacturing water ” 
were acting In the same chemical manner as that in the added lime 
soap this great discrepaney would not, 1] think, have existed. From 
the defendants’ answers, when the quantity of lime soap was reduced 
from seventy to forty per cent., the lengthening of time required 
was but one-fourth; the difference of temperature, however, 10° F., 
in the latter case prevents an accurate comparision. The question 
is one which can only be settled by the simple experiment of work- 
ing with distilled water and ordinary manufacturing water, other 
conditions being the same. One such experiment would be worth 
more than hours of theorizing and conjecture, 

X Q. 142. Then Professor Booth’s experiment, in which he ob- 
tained a decomposition of cighty percent. of the fat with water alone 
in eleven hours, and a complete decomposition thereof in thirteen 
hours additional (or some unknown less time), at about 320° F., 
is more reliable than the theoretical estimate of Professors Wayne 
and Smith made from the parti; al result obti tined in an incompleted 
decomposition ; is that so? 

A. I cannot compare accurately the experiment of Professor Booth 
with that of Messrs. Smith and Wayne on account of difference of 
condition. Tle used lard, they used tallow. Lard is more easily 
decomposed than tallow. Supposing the decomposition to -have 
been uniform throughout the calculation of Messrs. Smith and 
Wayvne—that if one-tenth (,))) of the tallow were decomposed in 
eight (8) hours the whole would have required eighty (80) hours— 
is exact. The operation carried to completion would probably have 
taken more than eighty hours, inasmuch as the decomposition be- 

comes slower towards the end of the operation, as is shown 
938 by the complainant in his letters patent of 1860, as follows: 
“Yet, as the decomposition advances and the fat gradually 
loses ard the water takes up the glycerine, that the decomposition 
becomes slower and slower; so that to extract the last portion of 
glycerine from the fat with a moderate quantity of water requires 2, 
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considerable time when the lower ranges of pressures are used.” 
From this I infer that the estimate of Messrs. Smith and Wayne as 
to the time required with “ manufacturing water” alone, based on 
an experiment made on a manufacturing scale, is too low rather 
than too high. And their experiment may be more relied on as to 
the prolonged time required when “ manufacturing water” alone is 
used than any laboratory experiment made in a small vessel. 


Adjourned to Thursday, August 26th—10} a. m. 


THuurspay, August 26th, 1S69—10$§ a. m. 


X Q. 145. Referring to Appleton’s American Encyclopedia, vol- 
ume and page quoted by vou, please state the quantity of lime and 
‘arbonate of magnesia In Thames water as there given and the pro- 
portion of neutral lime soap (reducing the magnesia to lime by cal- 
culation) which-would be produced by the use of one gallon of said 
water with fat at a high temperature and pressure. 

A. There is in the Thames water equivalent to 19.980 grains of 
carbonate of lime—imperial gallon ten Ibs —equal to about 200 
grains lime soap. I would here state that cross-questions 155 to 141 
are calculated to convey the impression that the lime soap is formed 
in a similar manner, and at the same time, when free lime is added 
to fat and water at a high temperature, and when carbonate of lime 
is found in the water. This is not the case. When free lime is added 
to a mixture of fat and water above 212° F. the first chemical action 
is the formation of a lime soap, which, if in sufficient quantity, be- 
gins at once its hastening action. When carbonate of lime is pres- 
ent in the water no change takes place until fat acids are set free by 
the action of the steam or liquid water. These at some stage of the 
process decompose the carbonate of lime, and lime soap is formed. 
As fats interfere considerably with the action of acids on bases or 
weak salts the change might not take place for a considerable time, 
and the hastening action of the lime soap thus formed, if there be 
enough present, would begin much later than in the case where free 
lime had been added; hence there is a wide difference of chemical 
action in the two cases. : 

X Q. 144. Then ten pounds of Thames water heated to a higl 
temperature and pressure, with about one hundred and eighty 
grains of neutral fat, would convert it into neutral lime soap ? 

A. It would. 

X Q. 145. This lime soap, or any less quantity, would, according 
to the theory of Pelouze, be decomposed intu acid lime soap and 
basic lime soap by the action of the highly-heated water, and this 
basic lime soap would act secondarily upon a new quantity of fatty 
matter as a free alkali, would it not” 

A. I have already said that 1 believed that there may be so small 
a quantity of lime soap present that the hastening or catalytic action 
may not begin. Such is still my belief, founded on chemical facts. 
If Pelouze’s theory be accepted as absolutely true there can, theo- 
retically, be no quantity of lime soap so small that it might not be 
decomposed by the water in the presence of fat; that it would be so 
130—883 
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am not prepared to state. I have stated what I believe to be a 
fact, and cannot contradict inyself upon a theory. 
eof) X (y. 146. Cross-question 145 repeated, and the witness is 
requested to answer directly, yes or ho. 

A. Yes, according to the theory of Pelouze. 

X Q. 147. Is it a fact that neutral lime soap is decomposed into 
an acid lime Soup) and a oasic lime soap by water ata high temper- 
ature and pressure? : 

A. [do not know, 

\ (). 14s, Is it not the fundamental fact or basis of Pelouze’s 
theory y 

A. It Is. 

N Qo 1a. Did you ever make the experiment? 

A. | have not. 

XQ. 150. Why not? 

A. First, because | have not been asked to make it; second, be- 
eause Edo not well see how it could be made. Water and lime soap 
alone present different chemical conditions from water, fat, and lime 
soup; hence, an experiment made without fat would have no value. 
Moreover, lime soap might, at a certain temperature, say, 320° F., be 
decom posed Into anacid lime soup anda basic lime SOUP, vet, on cool- 
ing down for examination, the two might reunite; nor ean T well 
see how we could absolutely determine whether a product was an 
acid lime soap or a mixture of free fat acids and neutral soap. 

XQ. 151. How many definite compounds of lime and fat acids 
(taking stearic acid, for example) are known and generally recog- 
nized by chemists and described in standard chemical treatises ? 

A. One—a neutral stearate 

X Q. 152. In your second and third experiments, referred to in 
answer to cross-question 6, where fat and forty per cent. of lime soap 
and water were heated to 320° F., what was the appearance and con- 
sistence of the product when taken from the digester at the end of 
the operation ? 

A. In both experiments it was a soft, soapy mass, floating on the 
surface of the glycerine liquor. In the second experiment a few 
drops of oil were found floating on the surface of the soap. In the 
third none could be seen. 


(No re-examination.) 


B. HOWARD RAND. 
Sworn to and subseribed before me— 
[seAL.] JOS. T. FORD, 
Notary Public. 
(The defendants offer in evidence the caveat of Richard A. Tilgh- 
man, filed Mareh Sist, 1So4.) 
STATE OF PENNSYLVANIA, | 
City of Philadelphia, J 


[, Joseph T. Ford, a notary public of the Commonwealth of Penn- 
sylvania, duly commissioned and qualified, residing at the city of 
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Philadelphia, do hereby certify that B. Howard Rand, the witness 
named in the foregoing deposition, was by me first duly cautioned 
and solemnly sworn to testify the truth, the whole truth, and nothing 
but the truth; that so much of his testimony as is contained in the 
foregoing deposition from question and answer No. one (1) in chief 
to No. thirty-one (51) cross-examination, was reduced to writing by 
me in the presence of the witness; that, at that stage of the exami- 

nation, I being unavoidably called away, by agreement of 
“40 counsel representing the complainant and the defendants, re- 

spectively, the examination was conducted by said counsel in 
my absence, and so concluded; that the testimony was signed by 
the witness in my presence, and acknowledged by him to me to be 
his evidence in said cause. 

And. I do further certify that, after the conclusion of said evidence, 
the same was by like agreement of counsel placed in the hands of 
the printer to be printed ; that, after being so printed, the same was 
returned to me for transmission to the court, and was then by me 
retained until by me transmitted to the court; that I am not of 
counsel or attorney for either of the parties to said suit or In any 
manner interested therein. 

In testimony whereof [ have hereunto set my hand and affixed 
my official seal, at the city of Philadelphia, this twenty-sixth day of 
August, A. D. 1569. 

[SeAL. ] JOS. T. FORD, 
Notary Public. 


Comptes Rendues Pelouze Hebdomadaries des Séances de Uv Academie des 
sciences * * * Yome quarante et uniéme, * * * Paris, * 
* * 1850, p. 973. 


(Translation.) 


Session of Monday, 5d December, 1855. * * * 
OrGanic Cuemistry.—Upon the saponification of neutral .fatty 
bodies by the soaps. By M. J. Pelouze. 


One of the oldest and of the most skillful manufacturers of can- 
dles, M. De Milly, has made known to the jury of the universal ex- 
position a very important modification in the process of saponifica- 
tion of the fatty bodies, and of tallow in particular, by lime. He 
has ascertained that the proportion of lime necessary for this saponi- 
fication, and which he had already a long time since reduced from 
tifteen to eight or nine per hundredths of the weight of the fatty 
matter, can be still diminished, and descend to only four hundredths, 
under the sole condition of submitting to an elevated temperature 
the mixture of lime, of water, and of fatty matter. The operation is 
performed upon several thousands of kilos (kilogrammes) of tallow 
ata time, in a metallic boiler, which is maintained during some 
hours ata temperature corresponding to a pressure of five to six 
atmospheres. 

We can understand the economy of an operation which allows of 
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diminishing by one-half the quantity of sulphuric acid necessary for 
the decomposition of calcareous soap. 

It has seemed to me interesting to submit to a careful study ¢ 
saponification executed in presence of so slight a quantity of base, 
which is only the twenty-fourth part of the fatty matter acidified. 

| prepared a Soap of lime by double decomposition, by pouring a 
solution of chloride of calcium into an aqueous solution of commer- 
cial soap. ‘The precipitate, well washed, was introduced into a small 
Papin digester with about its weight of water and forty per hun- 
dredths of olive oil. ‘The vessel was kept during very nearly three 
hours in an oil bath at a temperature comprised between 155 and 
165 degrees. 

The water floating above the precipitate contained in the digester 
Was evaporated ; it left a syrupy residue, presenting all the proper- 
ties of glycerine. 

The precipitate, put in ebullition of water acidulated by 

M41 chlorohydrie acid, furnished a fatty matter completely acidi- 

fied, for it was direetly and entirely soluble in alcohol and 

in the alkalies, In a word, the reaction presented all the character- 

istics of the ordinary decomposition of the neutral fatty bodies by 

the free alkalies. Apart from the differences in hardness of the new 

caleareous soap, Which was less, one would have said that it had 
been a saponification by caustic lime. 

Another experiment Was made directly with Marseilles soup) mixed 
with its weight of water and a fourth of its weight of olive oil. The 
temperature and the mode of proceeding were the same (as before). 
The material, after the reaction, had all the properties of an acid 
soup. Tt was soluble in cold alcohol and in an aqueous solution of 
potash or of soda. The acids separated from it a fatty substance as 
entirely soluble in the cold én aleohol as in alkaline solutions. 

It results from the double experiment which precedes that the 
soaps are as fit (apt) as the alkalies themselves to determine the 
" undoubling of the fatty bodies into glycerine and into fatty acids. 
It is understood, therefore, why (how) | could give to the note which 
[ have the honor to communicate to the academy the title, at first 
sight paradoxical, of saponification of neutral fatty bodies by the 
Soaps. 

I have besides assured myself that at the temperature of 165° 
water does not act upon the oils. To “ undouble ” them it is neces- 
sary that the mixture of fatty matter and of water should attain and 
preserve, during a very long time, the temperature of 220° assigned 
by M. Berthelot to this latter saponification. 

In England, where the house of Price furnishes to commerce im- 
mense quantities of stearic candles, the saponification is made by 
the action of the superheated vapor of water at a temperature still 
higher. The result from this is free fatty acids and glveerine, very 
nearly pure, from which industry and medicine have already drawn, 
and will vet, without doubt, draw great advantages. 

In the new reactions of which we have just spoken it is under- 
stood that water at a temperature ef 156 to 160 degrees can decom- 
pose a neutral soap into an acid soap anda very basic soap, and that 
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this acts secondarily upon a new quantity of the fatty matter as an 
alkali in the state of liberty woul 

The observations of M. Chevreul, relating to the action of water 
upon the soaps, accord with this explanation. 

The experiment of M. De Milly, which has served as the starting- 
point for my work, is explained in an analogous manner. 

We may admit that the saponification of tallow by means of only 
four hundredths of its weight of lime presents several distinct 
phases (stages) in which a basic or neutral soap first forms and 
finally changes into a soap relatively acid. 

The observations of which I have just given (traced) a summar 
exposition finds a quite simple interpretation in the works of Mi. 
Chevreul on the fatty bodies. 

They cause to be presented new “undoublements” of this class of 
substances, so numerous and so important. 

From the moment that the simple (sole) elements of water inter- 
vene in the “ undoubling ” of the neutral fatty bodies into acids and 
into glycerine, we should expect to see science and industry multi- 
ply and vary the phenomena of saponification, 

I have made—it is now some months—reactions of this order 
more curious still, possibly, than those of which I have just spoken— 
that is, the spontaneous saponification of all of the fatty bodies, 
Without exception, with, as well without, the contact of the air, by 
the simple mechanical division of the seeds in which they are con- 
tained. 


be Exrposition Universelle de 1855. Jury Report. 


Rapports du jury mixte international, 

Tome l. Paris * * * MDCCCLYI (1856). 

486. Stearic candles. * * * 

P. 496. Aqueous saponification in a close vessel. 

Chemists liken neutral fatty matters to the compound ethers. 
This hypothesis was put forth for the first time by M. Chevretl in 
his “ Researches on Fatty Bodies.” 

As the ethers “undouble” when they are heated to a high temper- 
ature in close vessels with water, one was led quite naturally to at- 
tempt to effect this undoubling with the neutral fatty bodies. Ex- 
perience has confirmed this prevision. This is the origin of the new 
processes of saponification, which we are about to set forth in a few 
words. It was Mr. Richard Albert Tilghman, chemist, of Philadel- 
phia, who was the first who had the idea of applying this reaction 
on a large seale. In his patent, taken in London the 25th of March, 
1854, he thus sets forth his discovery and his manner of operating: 

“My invention consists ina new method of obtaining free fat acids 
and solution of glycerine from auimal and vegetable fatty and oily 
bodies which have glycerine astheir base. * * * 

“My invention consists in exposing the aforesaid fats and oils to 
the action of water at a high temperature and pressure, the effect of 
which is to cause the combination of the water with the elements of 
the neutral fats, so as to produce at the same time free fat acids and 
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solution of glycerine. Those fats, which like palm oil, are highly 
colored, are alse, to some extent, bleached by the process, and the 
strong-smelling oils are more or less deodorized. The operation is 
performed in a continuous manner by pumping an intimate mix- 
ture of the fat and water through a Very strong metallic vessel 
heated to the requisite degree. From it the mixture (now changed 
into free fat acids and solution of glycerine) escapes through a safety- 
valve so heavily loaded as not to open by the mere pressure of steam. 
The solution of glycerine settles from the hot fat acids and may be 
purified as usual. The fat acids may be used for making soap and 
candles at once, or bleached by any of the ordinary methods, or mav 
be distilled with hot steam in the usual manner.” 

In the specification of the patent of the ISth of July, 1854, the 
author gives two ways of proceeding to the aqueous saponification. 
One is the method described above, but to which the author has 
added a detailed description and a drawing of his apparatus. He 
sets forth the other in the following manner: 

“T mix the fatty body upon which I operate with a third or the 
half of its volume of water, and the mixture ean be placed in any 
suitable vessel in which it can be submitted to the action of heat at 
il temperature very nearly the same as that of melting lead until the 
operation is completed ; and the vessel should be closed in such a 
way that the requisite pressure can be applied to prevent the con- 
version of water Into steam.” 

Visiting the shop (manufactory) of Messrs. Monier, Jaillon & Co., 
at Villette, hear Paris, Wwe have hac the opportunity of seelng the 
trial of the continuous process in its application to palm oil. We 
are sorry to say that the fatty matter on coming out of the appara- 
tus was not at all deodorized and, more besides than that, that it 

gave out a strong odor of acroleine. From the point of view 
M43 of the quality of the products, this arrangement of appara- 

ius, then, by no means realized the end which the author has 
proposed, Moreover, in our opinion, the chanees of deterioration 
of a system of apparatus of any kind whieh works constantly at a 
temperature capable of exerting a pressure of ninety to one hun- 
dred atmospheres are such that it is hardly probable that industry 
will utilize it, even ifthe products which it furnished were irreproach- 
able. 

Mr. Professor Melsens, to whom the patent of Mr. Tilghman had 
remained unknown, took out on his part on the 7th of Deeember, 
1854, a patent for attaining the same end. Mr. Melsens executes 
the acqueous saponitications by introducing Into “* autoclave” metal- 
lie boilers (digesters) * * * the natural fats, such as melted 
tallow, beef tallow (suet), oils, butters, with quantitiesof water which 
vary from twenty to one hundred per cent. of the weight of the fatty 
body used. This water ean be acidulated by one to ten per cent. 
of sulphuric acid of the weight of the fat, although water alone will 
sutlice. The apparatus is kept during some hours at a temperature 
of about 180 to 200 degrees centigrade. In a patent of addition of 
dth of June, 1855, Mr. Melsens has described a special “autoclave ” 
digester for carrying on this operation. This digester is at work in 
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the shops of Messrs. de Rouxbaix and Ouden Rouen at Antwerp. 
The following are the results of an experiment which these manu- 
facturers willingly made at our request: 1,000 kilogrammes of Bue- 
nos Ayres tallow, of which the melting point was 31° 5 centigrade, 
had added to it fifty per cent. of water. The mixture introduced 
into the digester was heated for six hours to 180 degrees (10 atmos- 
pheres). At the end of this time the tallow was completely acid- 
ified. The melting point of the crude fat acids was 40° 5 centi- 
grade. The same tallow, saponified by fifty per cent. of lime for 
twelve hours and by thirty per cent. of caustic potash, furnished in 
each experiment a fat acid mixture melting also at 40° 5. 

The mixture of fatty acids arising from the aqueous saponification 
is very crystalline, first pressed cold and then hot; and in the same 
manner in which this operation is performed on the acids produced 
by caleareous saponification it has furnished concrete acids whose 
melting point is 55° 5 centigrade. We know that this is the degree 
at which the best fat acids employed in the manufacture of candles 
melt. The melting point of the stearic candies exhibited by Mr. 
De Milly is habitually between 54° and 55°. 

The pressed fat acids are very dry to the touch, very hard, of a 
beautiful transparency, and so white that, transformed into candles, 
they may be delivered at once for consumption without need of being 
exposed to solar light. 

The facility and the economy which attend the execution of a 
process which allows us to transform in a single operation the neu- 
tral fats into fat acids which can be directly submitted to pressure 
lead us to hope that in a near future aqueous saponification in close 
vessels and by the apparatus which we have just indicated will ad- 
vantageously replace calcareous and sulphuric saponification of fats 
rich in concrete acids. 


Saponification by Lime and Water at a High Temperature. 


We have seen above that in 1834 Messrs. De Milly and Motard 
had already tried to saponify tallow by lime and water, heating the 
mixture in a digester up tothe temperatureof 156° centigrade. The 

solidification of the calcareous soap, a product which pre- 
44 vented effecting a suitable agitation of the mixture, and other 

reasons which we have already set forth, and to which it is 
useless to return, caused the employment of this method to be given 
up. Last year M. De Milly resumed this process, but by changing 
completely all the conditions of the operation. We are about to de- 
scribe it just as we have seen it practiced in the month of September 
shops of Mr. De Milly at Chapelle, near Paris. 

Into an isolated cylindrical digester of a capacity of three to four 
cubic metres there were introduced by the man-hole 1,000 kilo- 
grammes of tallow, forty kilogrammes of lime, previously brought 
to the condition of milk (of lime), and three hectalitres of water. 
After having closed the digester there was passed into it steam at 
five atmospheres of pressure. When the temperature of the mixture 
had arrived at about 140°, a very brisk reaction, with elevation of 
temperature, set in, and it was necessary to intercept the cofhmuni- 
cation with the (steam) generator to prevent, by reason of the ex- 
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cess of tension produced, the transfer of a part of the mixture into 
the generator itself. When this brisk reaction had subsided, and 
when the pressure in the digester was in equilibrium with that in 
the generator, steam was again caused to enter, and this was con- 
tinued for eight hours, taking care to stir the mixture continually 
by means of a mechanical agitator contained in the digester. 

On drawing off, at the end of two or three hours of action, a very 
small quantity of the mixture from the boiler, we are able to prove 
that all of the calcareous soap which had been formed was dissolved 
in the non-saponified fatty matter. This solution was limpid and 
scarcely colored. 

During the whole time that the operation continued the mixture 
Was maintained at a temperature of 150° to 155° (four and a half to 
five and a half atmospheres). The acidification of the tallow) was 
accomplished in a much shorter space of time, when the tempera- 
ture Was raised to between 165° to 170°. 

When the acidification of the tallow is finished, the fatty acids 
obtained retain the soap of lime, and the whole presents itself under 
the form of a very feebly colored liquid. Mr. De Milly set the acids 
free by treating the product with dilute sulphuric ach exactly by 
the same process as that which we have indicated for the decompo- 
sition of the ordinary calcareous soaps. The free fat acids are in 
every respect comparable with those furnished by the ordinary cal- 
careous saponification. The operation which we have just deseribed 
presents two very distinct orders of phenomena. The first embraces 
the saponification of one-third of the fatty matter by the lime, and 
the formation of neutral soaps of lime which dissolve by the rise of 
the temperature in the rest of the neutral fatty matter. The second 
embraces the acidification of this neutral fatty matter by the soap of 
lime and the water. Such is the interpretation which we have given 
to this operation, which had found some unbelievers. In the month 
of January, in this year, Mr. Pelouze has demonstrated by experi- 
ment that the soups have, in fact, the property of acidifying the 
neutral fatty bodies. 

The new process of Mr. De Milv presents incontestébly great ad- 
vantages over the ordinary process of calcareous saponification ; In 
fact, setting aside (apart from) the manual labor, which is much 
less, it offers over the latter an economy of seventy-two seventy-five 
per cent. on the sulphuric acid used ; but, according to our idea, it Is 
less economical than the process of simple aqueous saponification, 
such as Mr. Melsens has established; for, as we have already said, the 

fatty acids resulting from the aqueous acidification can be di- 
45 rectly submitted to pressure; and the conerete acids, after a 

slight washing from sulphurie acid and from albumen, can 
be directly used in candles. (DP. 507.) 


(Signed) M. STAS, Reporter. 
DUMAS, 
GRAHAM, 
PEROS, 
KUHLMAN, 


Members of the Jury. 
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Caveat of Richard A. Tilghman. Filed March 31st, 1854. 


To the Commissioner of Patents: 

The petition of Richard A. Tilghman, of the city of Philadelphia, 
State of Pennsylvania, respectfully represents that he has invented 
certain improvements in treating oily and fatty substances, and that 
he is now engaged in making experiments for the purpose of per- 
fecting the same preparatory to his applying for letters patent there- 
for. He therefore prays that the subjoined description of his in- 
vention may be filed in the confidential archives of the Patent 
Office, agreeably to the provisions of the act of Congress in that case 
made and provided, he having paid twenty dollars into the Treas- 
ury of the United States and otherwise complied with the provisions 
of said act. 

December 12th, 1855. 


(Signed) R. A. TILGHMAN. 
Description. 


The invention consists in subjecting animal and vegetable fatty 
and oily substances containing glycerine to a high temperature and 
pressure in close vessels, mixed with different agents, according to 
the effect desired to be produced upon the fatty matter. Thus, 
when I wish to convert the neutral fattv substances into fatty acids 
and glycerine | pump a mixture of the fat and water, under great 
pressure, wed a series of strong metal tubes kept at about the 
eat of melting lead and provided with a cooling-worm and safety- 
valve at its outlet. The neutral fatty substance is decomposed by 
the process, and the fat acid and solution of glycerine which, issue 
through the safety-valve separate by settling. ‘This treatment also 
produces a bleaching and deodorization of colored and strong-smell- 
ing fat. 

When I wish to combine neutral or acid fatty substances with 
alkalies, so as to make a soap, 1 pump a mixture of the fat and 
solution of caustic or carbonated alkali, under pressure, through a 
series of heated tubes as before described. In their passage the 
materials combine into soap, which escapes from the safety-valve. 
The heat should be about lead-melting when bleaching or — de- 
odorization, and lower when white fats are used. To effect the 
quick and complete combination of carbonated alkalies with the 
fats I prefer to use a heat of 400° F. or over. 

When I wish to produce a bleaching or deodorization of neutral 
fats and oils without converting them into fat acids I pass them, under 
pressure, through a series of pipes, as before described, kept at about 
the heat of melting lead, taking care that no water is present. 

(Signed) ~ R. A. TILGHMAN, 
10 Prune Street, Philadelphia. 

Witnesses : 

B. C. TILGHMAN. : 
STEPHEN F. SIMMONS. 
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W6  Crry ANp County oF PHILADELPHIA, |. , 
State of Pennsylvania, 7. 


On this 12th day of December, 1855, before mie, the subseriber, 
one of the aldermen and justices of the peace in and for said city, 
personally appeared the within-named Riehard A. Tilghman, and 
made solemn oath that he verily believes himself to be the original 
and first inventor of the mode herein deserived of treating oily and 
fatty substances, and that he does not know or believe that the same 
was ever before known or used, and that he is a citizen of the United 
States. 


(Signed) R. A. TILGHMAN. 
Sworn aud subscribed this 12th day of December, 1855. 
(Signed) STEPHEN FF. SIMMONS, 


Alderman. 


Application and Correspond nee of I. A. Tilgh nuan. Patent fice. kyr- 
tracts from the File Contents in the Matter of the Letters Patent Granted 
7 Tilghman, Dated October 3d, 1854. No. 11766. 


PHILADELPHIA, August 4th, 1854. 
To the Commissioner of Patents. 

Sin: T enclose the specification, drawings, and a certificate of de- 
posit of S10, being the application for a patent by Richard A. Tilgh- 
man for a process of “treating fatty and oily bodies,” a caveat for 
which, with fee of S20, was ‘received by you 3lst March, 1854.1 
forward this day, per Adams Express, a box of specimens. 

A patent for Great Britain was granted R. A. Tilghman for this 
Invention, dated th January, 1854, the specification whereof was 
enrolled July Sth, 1864. As the United States caveat was filed 31st 
Mareh, 1804, laformatin is requested whether, under the rules of the 
oflice, the United States patent (if granted) will necessarily be dated 
back, and how far’ 

Mr. R. A. Tilghman being absent in Europe, the office is requested 
to correspond with, 

Yours, respectfully, 
(Signed) B. C. TILGHMAN, 
10 Prune Street, Philadelphia. 


From the Original Specification of R.A. Tilghman, as Filed in the Pat- 
ent Office. 


To all whom it may concern: 

Be it known that I, Richard A. Tilghman, of Philadelphia, have 
invented a new and improved mode of treating fatty and oily bodies, 
and Thereby declare that the following is a full and exact deserip- 
tion thereof: 

The first part of my invention consists of a process for producing 
free fat acids and solution of glycerine from those fatty or oily 
bodies of animal and vegetable origin which contain glycerine as 
their base. 


+ 
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for this purpose I subject these fatty or oily bodies to the action 
of water at a high temperature and pressure, so as to cause the ele- 
ments of those bodies to combine with water, and thereby obtain at 
the same time free fat acids and solution of glycerine. 

I mix the fatty body to be operated upon with from a third 

947 toa half of its bulk of water, and the mixture may be placed 

in any convenient vessel in which it can be heated to the 
melting point of lead, until the operation is complete. ; 

The vessel must be closed and of great strength, so that the req- 
uisite amount of pressure may be applied to prevent the conversion 
of the water into steam. 

The process may be performed more rapidly and also continu- 
ously by causing the mixture of fatty matter and water to pass 
through a tube or continuous channel heated to the temperature 
already mentioned—the requisite pressure for preventing the con- 
version of the water into steam being applied during the process, 
and this, | believe, is the best mode of carrying my invention into 
effect. 

(Following this is a description of the “ continuous ’ 
apparatus ) 

* 


’ or “coil” 


* * * * * 


Although the decomposition of the neutral fats by water takes 
place with great quickness at the proper heat, yet I prefer that the 
pump ¢ should be worked at such a rate,in proportion to the length 
or capacity of the heating tubes ddd, that the mixture while flowing 
through them should be maintained at the desired temperature for 
ten minutes before it passes into the refrigerator or cooling parts 
hh of the apparatus. : 

The melting point of lead has been mentioned as the proper heat 
to be used in this operation because it has been found to give good 
results. But the change of fatty matters into fat acid and gly- 
cerine takes place with some materials (such as palm oil) at or below 
the melting point of bismuth, yet the heat has been carried consid- 
erably above the melting point of lead without any apparent injury, 
and the decomposing action of the water becomes more powerful as 
the heat is increased. By starting the apparatus at a low heat and 
gradually increasing it the temperature giving products most suit- 
able to the intended application of the fatty body employed can 
easily be determined. 

To indicate the temperature of the tubes d dd, I have found the 
successive melting of metals and other substances of different and 
known degrees of fusibility to be convenient in practice. 

. * . ~ . » * 

The series I have used consist of tin, melting at about 440° F.; 
bismuth, at about 510° F.; lead, at about 612° F., and nitrate of 
potash, at about 660° F. 

* * . * + + * 

The second part of my invention consists in a process for pro- 
ducing soap by acting on the fatty or oily body by a solution of 
carbonated alkali. 

For this purpose I mix the fatty bodies in a liquid state with the 
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ae 
quantity of carbonated alkali in solution, which may be necessary to 
convert it into soap and then subject the mixture toa high tempera- 
ture and pressure in like manner as hereinbefore described in prac- 
ticing my mode of obtaining fatty acids and glycerine. 


And for this purpose the apparatus hereinbefore described for 
producing the fatty acids and glycerine by a continuous process may 
be used for the production of soap in a similar manner. 
The carbonated alkali may be dissolved merely in the quantity 
of water intended to remain in the soap produced. bi 
* * * * * * * 
The degree of heat required is less than that which is necessary 
to produce free fat acids, and should generally be kept between the 
melting points of tin and bismuth (440° F. to 510° F.). 
948 At about 350° F. the neutral fats will form soaps with the 
alkaline carbonates, but a higher temperature will produce 
the result more quickly. 
* * * * * * * 
Having now described the nature of my said invention and the 
manner of performing the same, I hereby declare that I claim as of — 
Inv Invention— 
First. The manufacturing of fat acids and glycerine from fatty 
bodies by the action of water at a high temperature and pressure ; 
and, 
Secondly. The manufacturing of soap from fatty bodies by the 
action of a solution of carbonated alkali at a high temperature and 
pressure. 
(Signed) : R. A. TILGHMAN. 
Witnesses: 
JAMES McCURLY. 
JOHN KR. WALKER, 
Consulate of the U. S., London. 
(Endorsement on the foregoing specification :) 
This second part of this specification and the second claim are 
canceled, in order to form the subject-matter of a separate applica- 
tion for letters patent. 
September 16th, 1864. 
(Signed) R. A. TILGHMAN, - 
By his attorney, W. M. TILGHMAN. 


Agreement as to Testimony. 


~~ 
Circuit Court of the United States, Southern District of Ohio. 
Ricuarp <A. TILGHMAN ) 
Us. >In Equity. 
MicunAgEL WerK ef als. 
SAME ) 
vs. ~In Equity. 
GEORGE SHILLITO. 


This agreement, entered into on this 5th day of May, 1869, be 
tween the parties to the foregoing suits, witnesseth as follows, to wit _ 
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1. All of the testimony and exhibits heretofore taken or that may 
be hereafter taken in the first above-entitled cause and offered in 
evidence therein may be read in evidence in the second above-enti- 
tled cause, subject only to exceptions as to its competency. 

2. The complainant may read in evidence at the hearing of said 
suits the testimony of Joseph Nason and C. T. Jones, taken in the 
suit of R. A. Tilghman vs. R. G. Mitchell, as contained in complain- 
ant’s printed record of said suit against Mitchell, on pages 72 to 77, 
inclusive, and 22 to 36, inclusive, respectively. Also Complainant’s 
Exhibits one (1), two (2), three (3), and four (4), “R. E.S.,” pages 28 
to 32, inclusive, of said printed record of testimony before the master. 
Also Defendants’ Exhibit A, December 24th, 1568, “ R. E. S.,” pages 
225 to 230, and Defendants’ Exhibit B, December 24th, 1868, “ R. 
E. S.,” page 231, of said defendants’ printed record of testimony 

before the master in said suit against R. G. Mitchell—it being 
949 admitted that the communications embraced in said exhibits 

are the genuine communications of the persons by whom they 
purport to have been signed respectively. 

3. The defendants may offer and read in evidence the testimony 
of R. A. Tilghman, contained on pages 103 to 106, inclusive, complain- 
ant’s printed record in said suit against R.G. Mitchell. Also the 
testimony of J. B. Monier and accompanying documents, as con- 
tained on pages 5 to 76, inclusive, defendants’ printed record of 
testimony before the master, in said suit against R. G. Mitchell, 
all questions as to the competency of the testimony so proposed 
to be introduced by the said parties, respectively, being hereby re- 
served. : 

4. It is further agreed that the several articles, numbered one (1) 
tu twenty-one (21), both inclusive, contained in the “ book of exhib- 
its” produced by the defendants and marked “ Defendants’ Book of 
Exhibits, Wm. B. Dayton, examiner,” are copies of the original pub- 
lications as purported, and may be offered and read in evidence at 
the hearing hereof with the same effect as the original publications 
would have if produced, the right of each party to produce and 
read in evidence the context of such of said exhibits as are extracts 
and full copies of the letters patent referred to in said “ book of ex- 
hibits” being hereby reserved. It is further agreed, generally, that 
the printed copies of the several patents and documents as contained 
in the printed records of the original suit of R. A. Tilghman vs, M. 
Werk, and of same against R. G. Mitchell, are true and correct trans- 
cripts of the originals of which they purport to be copies, and that 
the same may be taken and received as originals in making up the 
testimony in these suits, though nothing is agreed to as to the ad- 
missibility of such documents (originals or copies) other than as 
hereinbefore specially defined. 

GEORGE C. HARDING, 
Solicitor for Complainant, 
Per b. C. TILGHMAN, 
CHARLES B. COLLIER, 
Solicitor for Defendants. 
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Circuit Court of the United States, Southern District of Ohio. 
In Equity. 


Ricuarp A. TinGuMan 
Us, 


Micuakny Werk, THomas Kirnpy, Joun Kirnpy, and M. Scuwarrz. 


Testimony of William Cornwall, taken on behalf of the defend- 
ants in the above cause before me, N. R. Wilson, a notary pub- 
lic within and for the city of Louisville, in the county of Jeffer- 
son, in the State of Kentucky, on the 10th day of. July, A. D. 
1S6”. 


Present: Charles B. Collier, Esq., counsel for defendants, and B.C. 
Tilghman, Esq., counsel for complainant. 


WILLIAM CornwWALt, being first duly cautioned and solemnly 
sworn, deposes and says as follows: 

Question 1. Please state where you reside and what your occupa- 
tion is. 

Answer. I reside in Louisville, K-y.; my occupation, manufactur- 
ing star candles, soap, and oils. 

(). 2. Are you a licensee under the letters patent granted to 
950  Riehard A. Tilghman, dated October 3d, 1854, and do you 
pay him a license fee thereunder ? 

A. Lam such licensee, and pay him a license fee. 

(). 4. How much do you pay him? 

A. Twenty cents per hunedred pounds for all fat passing through 
the digester process. 

Q. 4. Do you use an apparatus like the coil or continuous appa- 
ratus deseribed in said patent ? 

A. I do not. 

Q. 5. How large is your digester ? 

A. The iron vessel is forty-four inches diameter and thirty feet 
long, more or less—there may be a few inches more or less—inside 
of which is a copper vessel, with space of about six and one-half 
inches all around between it and the iron, and about four inches 
shorter than the tron vessel. The copper vessel is covered with cop- 
per lid, in which is a man-hole. The lid fits loosely on top. 


(The witness, at request of counsel, now produces diagram of the 
digester as used by him, which is hereto annexed, marked “ Exhibit 
1, Cornwall, N. R. Wilson, notary publie.”) 


Q. 6. How muelh fat do vou treat at each operation ? 

A. We average about 7.000 pounds. 

(). 7. How much water do you put in when you first put in the 
charge of fat? 

A. We don’t put any water in until the digester stands at a press- 
ure of 240 pounds; any water before this time is accidental, from 
condensed steam and the milk of lime. When the digester stands, 
say, for five minutes, at 240 pounds we then put in, as near as we 
“un, water equal to one-half the volume of fat. 
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Q. 8. When you have put in the fat and the quantity of water, as 
stated, is the digester full of the materials? If not, how may inches 
does it lack of being full ? 

A. The digester is not full when we have put in the fat and water 
as stated; the copper vessel which contains the fat and water lacks 
about five feet of being full. 

Q. 9. In the letters patent of the complainant it is stated as fol- 
lows: “ The vessel must be closed and of great strength, so that the 
requisite amount of pressure may be applied to prevent the conver- 
sion of the water into steam.” Is that the condition of your digester 
in your process ? 

A. Yes, sir. It is closed with exception of the escape-hole, marked 
E, and the inlet K; and when the boilers are being pumped up with 
comparatively cold water the pressure of the boilers will sink from 
240 to as low sometimes as 150 pounds, and during that time the 
digester, which was at 240 pounds, will cool down thirty or forty 
pounds. The reduetion of this pressure causes a boiling in the di- 
gester and escape of steam consequent, which escapes over the top 
of the copper vessel, between the top and lid, down the sides of the 
iron vessel, and through the escape-pipe E, which is kept open so as 
to discharge the condensed water freely, but not so as to waste steam. 

doth steam and water come out of it. 

(). 10. What do you do with the steam and water that come out 
of Eg oe pe E? 

A. We eatch it all anc skim the fat from it. 

Q. 11. How do you heat the digester ? 

A. The digester is heated by steam entering under a pressure at 
K, entering and. filling up the annular space between the copper 

and iron vessels. 
951 Q. 12. In answer to question 7 you say that “when the 
digester stands, say for five minutes, at 240 pounds, we then 
put in, as near as we can, water equal to one-half the volume of 
fut.” Do you put any more water in during the operation ? 

A. Wedo. We change the water and put in another charge of 
equal quantity after a space of three to five hours. 

Q. 13. Why do you do this? 

A. Because the first charge only takes two-thirds of the glyc- 
erine, and the second charge takes most of the remainder, but not 
all of it. 

Q. 14. How would it operate if you did not put in the second 
charge of water ? 

A. Some raw fat would still exist with its glycerine in it. 

Q. 15. Do you use lime? 

A. We use one per cent. of lime. 

Q. 16. What do you use it for ? 

A. It hastens the operation ; the process is more perfect; the fat 
has less of the raw smell, and | think it harder; also I think it safer 
and less injurious to the copper vessel, and less probability of leaks 
at the seams, if we use a little lime. 

Q. 17. [understand you to say that when the fat and water are 
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placed in the copper vessel it (the vessel) is not full by five feet. Am 
I correct ? 

A. Yes; within two or three inches. It will not vary but a few 
inches from five feet. 

QJ. 18. Is not steam in large quantity continually present in your 
digester during the operation ? 

A. Yes, sir. Steam from the boilers is supplied through a two- 
inch pipe during the entire operation, except when, in pumping up 
the boilers, the pressure in the boilers is less than in the digester, 
which is about a half hour. During this interval, when steam is not 
flowing from the boiler to the digester, the pressure within the 
digester is gradually falling, and the steam is, In consequence, dis- 
charged by ebullition from the water in the copper vessel of the 
digester, and steam is also cut off during the time of first blowing 
off the gl vcerine-water. 

Q. 19. Do vou at any time during the operation heat the fat to the 
melting point of lead (612° F.)? 

A. No, sir; we heat to the temperature due toa pressure of 240 to 
200 pounds of steam, which is about 400° F. 

Q). 20. How long a time does your operation take ? 

A. Seven to nine hours, to do it well, but we have done it in less 
time—in six hours sometimes. We could work faster by using 
more pressure; so [T was told, but don’t know it. 

Q. 21. Could your digester stand the “ working pressure ” stated 
in the complainant’s patent, to wit, 2,000 pounds to the square 
inch ? 

A. It was proved to 400 pounds hydraulic pressure when new, 
and not intended to work over 250 pounds. We prove it annually 
by water pressure at 550 pounds. 

Q. 22. Under whose directions, if under any one’s, do you use 
lime? : 

A. Mr. Tilghman told me it would hasten the operation and 
would be rather better than if no lime was used, but that the opera- 
tion could be made without lime. 

Q. 25. What do you do with your product to get lime out of it.? 

A. We boil it with acid water. 

Q. 24. How long would it take in your digester to decom- 
952 pose the fat under pressure of 240 to 250 pounds without the 
use of lime, and what kind of product would you get ? 
\. I don’t know how long. In experiments we have tried we 
have allowed about one-fourth longer time, but were not satistied 
with the results as well as when lime was used. 

Q. 25. How long would it take without the use of lime, and with 
only one charge of water, equal to one-half the quantity of fat em- 
ploved ? 

A. I have no knowledge about our digester. I never tried it with 
one charge of water. 

Q. 26. L understand you then to say that vou use lime for the 
purpose of facilitating the operation ; am I correct? 

A. For facilitating the operation and improving the product. 
Q. 27. From your experience with your apparatus, will you state 
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whether the process, as practiced by you, would be practicable or 
profitable without the employment of lime? 

A. I have never worked it through and taken accurate notes of 
the results. I have made some six or eight trials, as stated above, 
without lime, and had not time to carry it through separately in the 
process as far as the making of candles, and gave it up because I 
thought the other was better. 

Q. 28. Is the pump used by you, and marked B in your exhibit, 
necessary in your process ? 

A. Yes, sir. The use of the pump consists in passing water 
through the fat. 

Q. 29. Do you find any description of a pump in the letters patent 
of the complainant for the purpose as used by you? 

A. No, sir; I do not. 

Q. 30. I understand you to state that the upper vessel or digester 
(inside of the iron vessel) has a loose cover upon it, which 1s not 
fastened during the operation, and that there is a space of some 
inches (three or four) between the cover of the copper vessel and the 
top of the 1ron one surrounding it; am I correct? 

A. Yes, sir; the cover having a loose man-hole, with a lid in it. 


Cross-examined by b. C. Tincgumay, Esq., counsel for com- 
plainant: 


X Q. 31. Have vou found the decomposing action of the water 
on the fat, in producing fat acids and glycerine, to become less 
powerful and rapid as the heat and pressure were diminished ? 

A. I settled that question not by experiment but by reference to 
table of temperature. I never tried experiments at low pressures; 
always tried to work as near 250 pounds, without blowing off, as 
possible. 

X Q. 32. When you worked without lime, were fat acids and solu- 
tion of glycerine produced ” 

A. Yes; there were fat acids, but not, I thought, so good a quality. 
Glycerine was also produced. 

X Q. 33. Was the inferior quality of the fat acids due to an un- 
finished state of decomposition of part of the neutral fat used ? 

A. I attributed it to the want of lime, because there was a rawer 
smell. I thought there was a better decomposition with the lime 
than without it. 

X Q. 34. Did you ever see fats decomposed by water at a high 
temperature and pressure without lime? If so, describe the time, 

pressure, quantity of water, and results. 
953 A. I have stated the results of my own experiments. At 

Mitchell’s, in New York, they showed me samples of acids 
from his process (which were said to be by his process). I don’t know 
whether they were or not. I saw a boiler in operation which they 
said was at a pressure of eleven atmospheres. I saw a gauge marked, 
but I don’t recollect the mark. I don’t know the time or quantity 
of water. The sample shown me was good. 

X Q. 35. In your apparatus is the pump used to produce an in- 
132—883 
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timate mixture of the water and fat at a high temperature and 
pressure? 

A. Yes; at as near 250 pounds as we can reach without blowing 
off steam from the gwenerators. 

XN Q. 36. Tn you operations, as described, is the use of water, at a 
high temperature and pressure, the essential feature? 

A. You might Say itisone of the features—lime and steam. They 
are all Indispensable toa good result, | consider. If it hadn't been 
so, | wouldn't have used the lime. That was my judgment. 

X (). oi. Have Vou ever continued the process without using the 
lime long enough to ascertain when the decomposition of the fat 
would be completed ? 

A. T never continued the operation with a view of ascertaining, 
scientifically, if the decom position Wiis complete, but with a view 
of ascertaining the best product as to hardness and freedom from 
smell, 


WM. CORNWALL. 


N. R. WILSON, 
Notary Public, Jefferson County, Ky. 


United States Circuit Court, Southern District of Ohio. 


Ricnarp A. TILGHMAN 
Us. 
Mrenakni Werk, THomas Kirby, Joun Kirpy, and | 
M. Scuwarrz. 


In Equity. 


evidence offered and testimony taken on behalf of the defendants 
in the above-entitled cause, before me, William B. Dayton, a no- 
tary public and special examiner, at the office of Charles B. Col- 
lier, Esq., No. 715 Sansom. street, in the city of Philadelphia— 
such testimony having been commenced on Friday, the 4th day of 
June, A. D. 1869, and continued by adjournment as hereinafter 
noted. 

Iripay, June 4th—10 a. m. 

Present: B.C. Tilghman, Esq., on behalf of complainant ; Charles 

Bb. Collier, Esy., for defendants. 


Cuarces If. Grant, being produced as a witness on behalf of the 
defendants, and being by me first duly and solemnly sworn, deposes 
and says: : 

Question 1. Where do you reside, and in what business are you 
engaged ? 

Answer. [ reside in Philadelphia ; am engaged in the adamantine 
eandle business. 

Q. 2. For how long have you been engaged in such business ? 

A. About nineteen years and a half. 

Q). 5. By what process do you now decompose fats and produce 
free fat acids ? 

A. By the sulphuric aeid process. 
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vod Q. 4. About what percentage of sulphuric acid do you use 
to decompose fats, and is it concentrated sulphurie acid ? 

A. We use about seven per cent. of concentrated acid. 

Q. 5. Have you read and do you understand the letters patent 
issued to the complainant herein, dated October 3d, A. D. 1854? 

A. I have read the letters patent. I do not recollect the date of 
them, nor have | read them recently. I believe ] understand them. 

Q. 6. As a manufacturer of fat acids will you state—referring to 
sald letters patent—the lowest degree of temperature designated in 
said patent for the decomposition of fatty bodies into fat acids and 
glycerine by the action of highlv-heated water, according to your 
understanding of such patent? ? 

A. It mentions here the lowest degree as_ being “ at or below the 
melting point of bismuth.” 

Q. 7. During the period in which you have been engaged in the 
manufacture of candles have you used any other process than the 
sulphuric-acid process for the decomposition of fats; if so, will you 
please describe such other process ” 

A. We originally used the lime-saponification process, making 
a lime soap by boiling fats with twelve to fourteen per cent. of lime 
in open tubs, and then decomposing it (the lime soap) by sulphu- 
ric acid—two and a quarter to two and a half times as much as 
the lime used. We also used another process: effecting the de- 
composition by water at high heat and pressure in a close copper 
tank, mainly with the addition of a half per cent. of lime, some- 
times without the addition of any lime, and sometimes with more 
than a half per cent. We worked under a pressure of about 165 
to 170 pounds per square inch, corresponding to a temperature of 
about 374° F. The tank was a cylinder of copper, bulged out at 
each end, about three feet in diameter and ten or twelve feet long. 
We used twice as much fat as water. The heat was derived from 
high-pressure steam and fire underneath the cylinder. The cylin- 
der was nearly full—say witbin about six inches of the top—when 
the heat was well up. 

Q. 8. Will you state the result of such process in the decomposi- 
tion of fats, as practiced by you, both with and without the use 
of lime, and state whether or not the decomposition was facilitated 
when lime was used ? 

A. The result was a decomposition of the fat into fat acids and 
glycerine, which was facilitated by the use of lime. It was very 
much hastened, and I believe the decomposition was more perfect 
when lime was used. 

Q. 9. For how long did you use such process ? 

A. From the time we commenced until we finally abandoned it, 
[ think, was about ‘wo years. There was quite an interval be- 
tween the time we stopped using it regulariy and the time that we 
made some final decompositions with it. 

(2. 10. Why did you abandon it? 

A. Because we couldn’t make satisfactory candles or make them 
as cheaply as by the sulphuric-acid process. 
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Q. 11. By what name was the process which you practiced during 
the two years referred to known ? 

A. The water process. 

Q). 12. Under whose superintendence and direction was it intro- 
duced into your factory ? 

A. Under Mr. Richard A. Tilghman’s. 

(). 13. Did you pay him a license fee for the use of it? 
95. A. We did; a fee of one-fifth of a cent per pound of fat 
worked. 

Q. 14. Did you at any time manufacture candles from the pro- 
duct of that process alone? 

A. We might have made a few candles, but we never made a day’s 
moulding of them. 

Q. 15. What did you do with the produet of such process prior to 
its being made into candles ? 

A. We mixed it, before pressing, with stock that had been distilled, 
and by this process we made most of the candles during the period 
we had the water process in use; but we distilled for a time the 
whole product of the water decom positions. 

(). 16. Have you visited manufactories working under alleged 
licenses from the complainant,and are you familiar with their mode 
of operating ; and can vou state whether any of them decompose fats 
by the sole power of the decomposing agent named in complainant’s 
patent, to wit, water at high temperature and pressure ? 

A. I have visited a number of such factories. [am not familiar 
with their mode of operating, and cannot state, of my own knowl- 
edge, whether any of them decompose with water alone without the 
use of lime. I believe they generally use a half per cent. of lime. 
They all use steam, and steam without external fire. 

Q. 17. Do you know whether or not either of them employs the 
degree of temperature stated in the patent, to wit, “the melting point 
of bismuth” (510° I°.)? 

A. No: Ido not know. 

Q. 18. Have you read, and do you understand, the deseriptions of 
the defendants’ processes, as contained in their answers herein ? 

A. I have read them, and I believe I understand them. 

Q. 19. Will you state whether or not, in your opinion as a manu- 
facturer, the said processes, or either of them, are substantially the 
same in principle and operation as the process described and claimed 
in the letters patent of the complainant ? 

A. I believe they would make a more thorough decomposition, 
and make it much more rapidly. The second process of the defend- 
ants I believe to be not essentially different from the first, but merely 
a new device for the circulation of the water and fat. I believe 
there is an essential difference between the processes. 

Q. 20. Have you at any time witnessed an experiment made with 
a view of testing the practicability of the process of the complainant 
in the coil apparatus described in the complainant’s patent? — If so, 
state when and where you saw such experiment, by whom it was 
conducted, and the result thereof. 

A. When I was in Cincinnati, in the spring of 1867, I saw appa- 
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ratus similar to the coil apparatus described in complainant’s patent 
at work at George Shillito’s factory, under the superintendence of R. 
G. Mitchell and Florence Verdin. The coil was placed in a furnace; 
the fat and water were placed in a tin vessel, in about equal parts, 
and pumped through the coil; on the end of the coil was a high 
pressure valve. The pumping was done steadily. When the press- 
ure was sufficient to lift the valve, the fat came out into a vessel 
placed to receive it. The fat did not come out in a steady stream, 
but in sudden spirts, sometimes making noise enough to alarm those 
present who were most timid. The decomposition was very imper- 
fect and the smell offensive. That material was wholly unfit forthe 
manufacture of candles. . 
Q. 21. As the result of your observation of such experiment, what 
is your opinion as to the practicability of said process ? 

956 A. I believe it could never be made to work practically. 

(). 22. Upon the hypothesis that the complainant’s patent 
contemplates the use of water alone under a minimum temperature 
of 440° F. (the melting point of tin), corresponding to a pressure of 
upwards of three hundred pounds to the square inch, whatever may 
be the form of apparatus emploved, will you state whether or not, in 
your opinion as a manufacturer, such process is a practicable one? 

A. Yes; I do believe it would be practicable if performed in the 
apparatus of Wright & Fouche. 

Q). 25. Do you know of any other form of apparatus than that of 
Wright & Fouché in which the decomposition could be effected by 
the agency of highly-heated water alone, in a useful and practicable 
manner? 

A. I do not know of any. 

(). 24. In the complainant’s patent he says: “I deem it prudent 
to test the strength of the apparatus by a pressure of ten thousand 
pounds to the square inch before taking it into use; but I believe 
that the working pressure necessary in using the heat I have men- 
tioned will not be found to exceed two thousand pounds to the 
square inch.” What do you say as to the utility and practicability 
of any manufacturing process requiring such heat and pressure? 

A. I believe it would be useless and impracticable. 

(Q). 25. Have vou read and do you understand Defendants’ Exhibit 
No. 1, entitled “Change of fat in Perkins’ engine by water, heat, and 
pressure?” If vou have read it, what inference, if any, as a manu- 
facturer of fat acids, do you derive from it, and would you, at any 
time prior to the date of complainant's patent, have derived from it, 
as to the effect of highly-heated water upon fats? 

A. 1 have read it, and do not perfectly understand it, because of 
the peculiar description of the fats after coming out of the engine. I 
believe they were decomposed, or partially decomposed, and that 
their peculiarities arose from mixture with impurities and the dif- 
ferent manner in which they were cooled. It seems to me to sug- 
gest the idea of a decomposition of neutral fats into fat acids and 
glycerine by water at high heat and pressure; but I cannot say that 
it would have suggested it, or that I would have seen the connection, 
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had I not known of the water-decomposition process through Mr. 
Tilghman and from other sources. 

(). 26. State whether or not, if vou know, there were any manu- 
turers of fatty acids and glycerine in Philadelphia, or Pennsylvania, 
during the years 1867-1868. 

A. Therewere none. IT manufactured fat acids, but not glycerine. 

(). 27. State, if vou know, whi aut adverse Interest, if any, there was 
to the extension of compl: inant’s patent in the State of | ennsyl- 
Vania, or in the city of Philadelphia, at the time of his application 
for such extens jon, to wit, in the spring, summer, and fall of A. D. 
1SG7. 

A. There were none that I know of. 

(). 28. What interest, if any, did you, or the firm with which you 
are connected, have at such time relative to said patent? Was it 
adverse to its extension or otherwise? 

A. It was not adverse. We did not interest ourselves either way, 
though our interest would have been to have it successful. 

Q). 29. What knowledge have you, if any, of a newspaper pub- 
lished in the eity of P hilade Iphia, called the Universe ‘ , 

A. I know there was such a paper. It was a Catholic newspaper 

which I never read. 
907 (). 30. Are you a member of the Commercial Exchange of 
this city? If vea, have you ever seen said paper upon the 
files of said exchange ” 
A. Lam; I have never seen it there. 


Examination adjourned to Monday, June 7th, at 3 o'clock p.m 


Monpbay, June 7th—5 p.m. 
Present: B.C. Tilghman, Esq., tor complainant; Charles B. Col- 
lier, hse., for defendants. 


CHakves IL. Grant, being produced for cross-examination, deposes 
and savs: 

XN Q. 31. In your experience as a manufacturer of fat acids by 
Various processes, did vou ever see any free fat acids that were not 
fusible at the heat of botling water” 

A, No. 

N Qo 32. Pid vou ever see any tree fat acids which were not soluble 
in ether 

A. Tdo not knew anvthing as to their solubility In ether. 

N Q.SS. TP wou had a tatty body which melted at So° F. and it 
had afterwards been submitted to a treatment under conditions not 
precisely Known to vou, and you found that that fatty body had been 
changed so as not to melt at the heat of boiling water, would you 
not infer, as a manufacturer, that that changed fatty body could not 
be free tat acid ? 

A. No; [| would infer that it might be either a neutral fat or free 
fat acid, with a mixture of dirt or mineral substance. 

XQ. 34. Suppose that you had purified the changed fat from dirt 
and mechanical impurities by dissolving it in hot alcohol and let- 
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ting the clear solution cool, and vou then found that the fatty sub- 
stance precipitated by cooling—would not melt in boiling water— 
would you infer that it was, or that it was not, free fat acid ? 

A. Iam unable to answer that question, because I have never 
made an experiment with fat acids and alcohol. 

X Q. 35. When did you first learn that fats could be decomposed 
into fat acids and glycerine by the action of water at a high temper- 
ature and pressure ? 

A. Shortly after Mr. Richard A. Tilghman took out his patent— 
I can’t fix the date—and from that patent. 

X Q. 36. Can you name any book, published prior to 1854, in 
which it is distinetly stated that fats can be decomposed into fat acids 
and glycerine by the action of water at a high temperature and 
pressure 2? 

A. No, I cannot. 

X Q. 37. During the period of your working with the sulphuric 
acid process, have you always used precisely the same temperature 
and proportion of acid, or have you varied ? 

A. No; we have varied both as to temperature and acid. 

X Q. 38. Did you not, during a considerable period, heat palm oil 
and other commercial fats up to about 340° or 350° F., by driving 
superheated steam through it for several hours, and when it had 
attained about that temperature, did you not add about five or six 
per cent. of sulphuric acid, in order to effect the acidification of the 
oil? 

A. Yes. 

XQ. 39. As far as your experience goes, did this superheated 
steam, so driven through the fat at temperatures up to 340 or 350° 
I’, have of itself the effect of converting the mass of neutral fat into 

free fat acids ? 
HOS A. No. 
X Q. 40. About what was the heat of the superheated steam 
thus used by vou? 

A. My impression is, about S00° to 1,000° FP, 

XN Q. 41. In a manufacturing sense was not the fat, after having 
been thus subjected to the action of this superheated steam for sev- 
eral hours, neutral fat and not free fat acids ¥ 

A. T believe it was neutral fat. 

XN Q. 42. Did vou net apply this process during a year or more, 
and upon quantities of six to eight thousand pounds of fat in a 
charge, eal upon more than a million pounds of fat altogether? 

A. We apphed it to more than a million pounds, and in charges 
of eight thousand pounds and over. 

X Q. 43. Then, from vour experience as a manufacturer, you say 
that passing superheated steam through neutral fat at temperatures 
of 340° to 350° F. does not convert that fat into free fat acids; 1s 
that so? 

A. Iam not prepared to say whether it does or not, further than 
I have already stated. 

X Q. 44. In distilling fat acids does not the substance distilled 
pass in the state of vapor from the still over into the condenser? 
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A. It does. 

X Q. 45. If any of the fatiy substance in the still passes over me- 
chanically and in a liquid state into the condenser, is not the dis- 
tillation spoiled to that extent ? 


(Qluestion objected to for vagueness.) 


A. It is, if for no other reason than because it is so dark and dirty 
us to be only fit to be thrown back. 

X Q. 46. Referring to your answers to questions 7 and 8, as to 
your use of the water process with one-half per cent. of lime, did 
not that lime combine in the tank or digester with part of the fat 
and form a lime soap? 

A. I do not know whether it did or not. 

X Q. 47. Did you use any means to remove that lime from the 
fat after it came out of the digester? 

A. Yes; we boiled it with sulphurie acid, which caused the lime 
to precipitate as sulphate of lime, but even with that there was a 
considerable percentage of fat acid which was separated by stirring 
up the sulphate of lime and water when cold. 

X Q. 48. In thus boiling it with sulphurie acid to take out the 
lime you treated it as if it contained lime soap equivalent to the 
quantity of lime used, did you not ? 

A. Yes; we treated it as we would have done lime soap. 

X Q. 49. What was the rest of the fat which was not combined 
with the lime as it came from the digester ? 

A. Mainly fat acids. 

X (. 50. If you had used more lime, say four to six per cent. of 
the fat, would not the product as it came from the digester have 
contained a proportionately larger quantity of lime soap and _ less 
free fat acids ? 

A. Yes; it would have contained less free fat acid and more of 
the admixture of lime and fat acids. 

X Q. 51. Did you ever see any other experiment with a coil ap- 
paratus than that described in your twenty answers as having been 
made in Cineinnati in the spring of 1867? 

A. No. 
959 XQ. 52. In that experiment do you know of your own 
knowledge how long the mixture of fat and water took in 
passing through the coil? 

A. No; I do not recollect. 

X Q. 55. Can you, then, testify that the direction of the patent 
“that the mixture while flowing through the tube should be main- 
tained at the desired temperature (melting lead) for ten minutes be- 
fore it passes into the refrigerator” was accurately complied with ? 

A. I cannot state positively ; my impression is that it was as nearly 
as could be. 

X Q. 54. From whom did you get this “ impression ? ” 

A. From myself; from my own recollection of it. To my mind 
the parties present seemed to do their best to make it succeed. 

X Q. 50. Then, I understand that you do not know of your own 
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knowledge how long the mixture of fat and water took in passing 
through the coil; is that so? 

A. I don’t recollect having timed it with a watch, but, as nearly 
as I can recollect, I should say it took fully ten minutes. The work- 
ing of the apparatus was very irregular, at times nothing issuing 
from the exit pipe, and at other times a sudden discharge of fat and 
vapor and water, which confused us a good deal. 

Q. 56. At what heat was the apparatus when it took ten min- 
utes for the mixture to pass through ? 

A. I.cannot state positively. I did not handle the thermometers, 
which were made of wires, operating in tubes said to contain tin, 
lead, and — metals and alloys. 

X Q. 57. Can you testify that the direction of the patent “that 
no steam or air should be allowed to accumulate in the tubes, which 
should be képt entirely full of the mixture,” was accurately com- 
plied with ? 

A. I believe it was, if it is possible to comply with it. 

X Q. 58. Cross-question 57 repeated. 

A. If there was any shortcoming in that respect it was from an 
impossibility in effecting that end, and not a defect in working the 
apparatus, in my opinion. 

X Q. 59. Were you examined as a witness in the case of Richard 
A. Tilghman against Roland G. Mitchell in April, 1868, respecting 
the experiments in Cincinnati you have just referred to? 

A. I was. 

X Q. 60. Did you not then testify that you did not know how 
long the mixture took in passing through the coil? 

A. I believe I did. I cannot state from memory, but by referring 
to a copy of the deposition I find that I did. 

X Q. 61. Did you not then testify that you could not testify that 
the direction of the patent “that the mixture while flowing through 
tle tubes should be retained at the desired temperature (melting 
lead) for ten minutes before passing into the refrigerator was accu- 
rately complied with ? 

A. I believe I did. 

X Q. 62. Were you not then asked “Can you testify that the diree- 
tions of the patent ‘that no steam or air should be allowed to accu- 
mulate in the tubes, which should be kept entirely full of the mix- 
ture, was accurately complied with,” and did you not then reply, 
“No, I cannot?” 

A. I believe that question was put and that was my answer. 

X Q. 63. In your answer to cross-question 58 you state, “If there 

was any shortcoming in that respect it was from the i Impos- 
960 sibility in effecting that end.” Please explain how many and 

what variations of the e xperiment you have made to enable 
you to say that there was an impossibility in effecting that end. 

A. I never made any experiments or witnessed any other than 
the one referred to. 

X Q. 64. In the experiment at Cincinnati what, in your opinion, 
would have been the effect of increasing the pressure on the exit- 
valve as regards the regularity of the discharge ? 
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A. IT do not believe it would have changed it any; IT believe it 


would have made it worse. 


X Q.65. In vour answer to direet question 23 vou have referred 
tothe Wright & Fouche apparatus, Ploase state what is the efli- 


cient agent in converting Ue fat into fat actds and glveerine in that 
AP PRAPAT US 
Vater alone ata high heat ander a pressure 

XQ. 686) Tn that apparatus has the chwulatior any other effect 
than to prodtioo naxtupe and contact of the fat and water? 

\ Ne that EAmow of and [doe not Know why it should oper 
ate ann better than the ap pan (tus Mow recommended by Mr. Tilgh- 
rhiaen Chev all seem te mre to i a ite under the one prine ipele 

X QO67. Tf one-half per cent. of lime were used in the Wright & 
Pouche apparatus, the heat, pressure, and circulation remaining the 
Sidhe, would rial the decomposition be etlected in al shorter time, in 
your opiiton ? 

A. Yes: [think there is no doubt of that. 


Mexamination adjourned to to-morrow ( Tuesdi iV ), at 2 o'clock p>. thd. 


Turspay, June Sth—2 p.m 
Present: B.C. Tilghman, Esq., for complainant; Charles B. Col- 
lier, Esq., for defendants. 


(‘ross-examination of Coanrrtes H. Grant resumed : 


XQ. 6S. Can you, as a manufacturer, form a reliable opinion as 
to whether a fat is well decomposed into fat acids from Inspection 
and handling merely, or would it be necessary to press or otherwise 
work it to enable vou to form a reliable opinion ? 

[ think it would be necessary to press or otherwise work some 
fats, 

XQ. 69 Tlow would it be in the case of tallow? 

A. Tt would be necessary to press or otherwise work it, | think, 

XQ. 70. Did) you net obtain, and, if se, when, from = the Ohio 
Candlg Company ten thousand pounds of tallow decomposed by 
them: into fatty acids by the water process, under license from com- 
plainant? 

A. We did obtain, I think, in 1867, about ten thousand pounds, 
which | supposed to be decomposed tallow, and which they alleged 
had been decomposed by said process, 

XQ. 71. As far as you know or believe, was that fat acid as well 
decomposed as the average product of the Ohio Candle Company ? 

A. LT suppose it was. | directed them to have it thoroughly de- 
composed. 

XQ. 72. As far as you could form an opinion from the mere in- 
spection and handling of that fat acid, and before having pressed 
or worked it, did you judge it to be thoreughly decomposed ? 

A. T did. 
961 X Q. 73. After having pressed and worked it, what was 
your opinion as to its being thoroughly decomposed ? 
A. Tdon’t think Tchanged my opinion. 
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X Q. 74. What was your object in getting that fat acid from the 
“— Candle Company ? 
To see whether - could make good candles out of stulf de- 
compaat by them, and do it profitably, 
XQ. 75. Do the Ohie © sannadle Company and Ropes & Co, of Cin- 
ennatl, Ohie, make good merchantable candles ? 


(Question objected to as being tmmaterial and incompetent) 


A. 1 believe Ropes & Coa. decand the Ohie Candle Com why 
make some and some very poor ones. IT haven't seen a pee © of 
either, T think, for a vear. 

NX QT. Was the apparatus used by vou, from 1859 to 1862, in 
working the water process under complainant's heense, substantially 
similar to that drawn and marked tigure 1 on the sheet of drawings 
how shown you, marked Complainant's “ Exhibit Grant No. 1?” 

A. Yes. 

X Q. 77. Is the apparatus used by N. Ropes & Co., of Cincinnati, 
substantially similar to figure 1 on said sheet of drawings ? 

A. Yes, to all appearances. 

X Q. 78. From your knowledge of the working of the water pro- 
cess by yourself and others, what other conditions are necessary for 
a satisfactory decomposition of neutral fats into fat acids and gly- 
cerine besides these three—an intimate mixture of the fatand water 
and a high temperature and pressure during a sufficient length of 
time? 

A. I don’t know. 

X Q. 79. Do you know of any manufacturer in the United 
States, besides yourself, who, after having once adopted the water 
process of decomposing fats, has abandoned it for any other process? 


(Objected to by counsel for defendants, inasmuch as there js no 
evidence showing that any manufacturer in the United States, other 
than R. G. Mitchell, in New York, decomposes fats by the action of 
water unaided by lime, and therefore no evidence of the use of “ the 
Water process ” referred to in the question.) 


A. I do not. 

X Q. SO. State, from the best of your information and _ belief, 
whether the following-named manufacturers have not, at some time 
during the past ten vears, been working under a license from com- 
plainant to use his’ process, patented October 3d, 1854, to wit: N. 
Ropes & Co., Cincinnati; Ohio Candle Company, Cincinnati; Proe- 
tor & Gamble, Cincinnati; Wm. H. Woods & Co., Cincinnati; M. 
Werk & Co., Cincinnati: George Shillito, Cincinnati; Cornwall & 
Brother, Louisville, Kv.; N. Shaetfer & Co., St. Louis, Mo.; Good- 
win, Behr & Co., St. Louis; E. Schneider & Co., Chieago; A. Gross 
& Co., New York. Name particularly any one asto whom you have 
no information or belief. 

(Objected to by counsel for defendants, inasmuch as the question 
calls for secondary and hearsay ev idence ; the production of the 
licenses, if such there be, being the proper and necessary mode of 
proof of the fact.) 
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A. Ihave no information as to M. Werk & Co., George Shillito’ 
or E. Schneider & Co. My supposition has been that M. Werk & 
Co. and George Shillito & Co. were not working under such licenses. 
The others I believe to have been working under such licenses. The 
first four named in the question have told me that they were work- 
ing under such licenses. 

62 (Answer objected to as being merely hearsay testimony.) 


X Q. 81. Do you not knowthat Mr. Henry Bower was extensively 
engaged in refining glycerine in Philadelphia in the year 1867 and 
for several years prior? 

A. I do not know it. I believe it to be so. 

X Q. 82. By the old lime-saponification process, how many pounds 
of fat acid did you obtain from one hundred pounds of fat ? 

A. I think about ninety-three from good tallow. 

X Q. 83. In that process was there not a considerable loss of fatty 
acid from its becoming entangled with the mud of sulphate of lime 
produced and being thrown away with that refuse ? 

A. I believe there was some loss, but low much I cannot state. 
I find a difficulty in answering this and many other questions put 
to me, because | have been the mereantile end not the manufacturing 
partner, and have not been intimately acquainted with the details 
of manufacturing as [I otherwise weuld have been. 

XQ. 84. Do you know of any other source of loss of fatty matter 
in the old lime-saponification process except this? 

A. I do not. 

X Q. 85. If the quantity of refuse sulphate of lime produced was 
very much diminished, say to one-fourth of the former quantity, 
would not this loss of fatty acid entangled in it be proportionately 
diminished ? 

A. I think it would. 

X Q. 86. When working the Tilghman process, did you sell the 
glycerine produced, and to whom, and at what price ? 

A. We sold it to Henry Bowen for one-half the net proceeds of 
his sales, whatever that might be. 

X Q. 87. How did the sum thus received by you for glycerine 
compare with the sum paid to Mr. Tilghman for license? 

A. We received more than we paid, 

Re-examination : 

Q. 8s. How would the solution of glycerine or glycerine water 
woduced by you in the so-called ‘Tilghman process have compared 
In value with the glveerine solution produced in the ordinary lime- 
saponification process * 

A. Tt would) be more valuable, because more highly coneen- 
trated. “That produced by the old Hime-saponitication process would, 
I suppose, be worth the difference of cost of concentration less than 
the other, 

QS. Would that be a material ditlorence 

AL DT think not, 


QO. During the vear [S87 as before and since, the business of 
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Mr. Bowen was not that of a manufacturer of glycerine or fatty 
acids, but his business wa: to purchase glycerine water from manu- 
facturers and concentrate and purify it, was it not? 

-A. I believe it was. 

Q. 91. In your answer to cross-question 68 you state that you 
think it would be necessary to press or otherwise work some fats in 
order to form a reliable opinion as to whether they are well decom- 
posed into fat acids. Have you at any time so tested or otherwise 
carefully examined the fats steamed by you, in order to ascertain 
whether such steaming as described by you in your answer to cross- 
question 38 had acidified such fats? 

A. No. I never thought of such a thing. It never presented an 
appearance which would suggest such idea to me,and I have never 
heard it suggested before. 

Q. 92. Might it not have been partially acidified or decom- 

963 posed without your knowing the fact or being able to know 

it without an examination made for the purpose of so ascer- 
tulning? 

A. It might, but not, I think, to any considerable extent to make 
it practically available. We rarely, or never, except at the com- 
mencement of our adoption of the distillation process, had a charge 
of pure neutral fat in our acidifiers, but always had some residues 
of former distillation mixed with it. 


Recross-examination : 


XX Q. 93. During the two or three years of your use of the old 
lime-saponification process, did you ever sell any glycerine water 
whatever at any price? 

A. I don’t think we did. Powers & Weightman got a few casks 
of it, I think. Ido not know whether thev paid for it or not. . 

X X Q. 94. Look at the papers now produced, marked “Complain- 
ant’s Exhibit.-Grant No. 2 and Grant No. 3,” and state whether they 
are the original agreements made between you and the complain- 
ant respecting your license to use his process patented October 3d, 
1S54. 


(Objected to for the reason that the said papers are irrelevant and 
have no connection whatever with this suit.) 


A. They are. 


Re-examination : 

Q. 95. If at the time you were using the old lime-saponification 
process vou had also been using the so-called Tilghman process, 
what difference, if anv, would there have been in the value of the 
glycerine water produced by each process, respectively ? 

A. The difference of handling so large a bulk of water and concen- 
trating that which was produced by the old process. 

Q. 90. Was there any market for glycerine water at that time ? 

A. We had none. It seemed to be just coming to the notice of 


eur chemists. 
Cc. H. GRANT. 
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(). 97. In the old lime-saponttiontion Process, if the same quantity 
of water is emploved as provided in the complainant's patent, to wit, 
one-third to one-half the quantity of fat, would) not the glycerine 
svlution be as concentrated as that produced from the Tilghman 
process ; and, if so, what difference, if any, would there be in its 
value? 

A. I have no experience or knowledge to enable me to answer the 
question. 


C. H. GRANT. 


Sworn June dth, and subseribed before me this 8th day of June, 
A. D.1S69. 
WM. B. DAYTON, 


Notary Public and Special Examiner. 


Examination adjourned to to-morrow (Wednesday) June th, at 
2 o'clock }?. thi. 
WrpNeSDAY, June th—2 p.m. 
Present: B.C. Tilghman, Esg., for complainant; Charles B. Col- 
lier, ksq., for defendants. 


JoOUN CAMPBELL, a Witness prodaced on behalf of the defendants, 
being first duly and solemnly sworn, deposes and says: 


Od QJuestion 1. Please state your age, vour place of residence, 
and your occu pation. 

Answer. My age is fifty-eight; I reside at 2016 Green street, Phil- 
adelphia ; am a bookseller. 

Q. 2. For how long have you been in such business in the city of 
Philadelphia ? 

A. Almost twenty years. 

(). 3. What facilities, ifany, have you had for becoming acquainted 
with the public journals and newspapers published in said city ? 

A, Nothing bevond common report and as an advertiser wishing 
to ascertain which would have the greatest circulation. 


(Counsel for defendants introduces a copy of the Universe, inarked 
“ Defendants’ Exhibit Campbell No. 1,” which is shown to the wit- 
ness. ) 


Q. 4. What knowledge, if any, have you of a newspaper ealled 
the Universe, a copy of which is now shown you, as to its standing 
and its character as a medium of advertisement in said city of Phil- 
adelphia? 

A. All I know of the paper is this, that I have been solicited to 
advertise in it, and, upon inquiry, was informed that its cireulation 
was too small, and that it would not pay me to advertise In it. I 
have never, that [ remember, seen a copy of the paper until the one 
how presented me, and do not know of any file of it to be found 
In the city. Lama Roman Catholic. 

Cross-examiination waived. 


JOHN CAMPBELL. 
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Sworn to and subscribed before me this %th day of June, A. D. 
1S6o). 
WM. B. DAYTON, 


Notary Public and Special Examiner. 


Counsei for defendants offers in evidence a certified copy of the file 
contents in the matter of the letters patent granted R. A. Tilghman, 
dated October 3d, 1854, No. 11766. ; 

Also, certified copy of the account of receipts and disbursements 
of Richard A. ‘Tilghman, tiled by him in the Patent Office in con- 
nection with his application for an extension of his said letters 
patent. 

Also, an agreed printed copy of letters patent granted to Richard 
A. Tilghman on the 15th day of May, 1860, No. 28515, as contained 
on pages 249 to 255, inclusive, defendants’ printed record in suit of 
R.A. Tilghman vs. R. G. Mitchell. 

Also, Comptes Rendues, French Academy, session of Monday, 3d 
of December, 1855. Title, Organic chemistry upon the saponitica- 
tion of neutral fatty bodies by the soaps. By M. J. Pelouze. 

(¢ jected to.) 


Also, report of the jury of the French exhibition, Paris, 1855, 
Article entitled Stearie candles, aqueous saponification in a close 
vessel, Ke. Page 486 et seq. 

Also, certified copy of application of Richard A. Tilghman for 
extension, including affidavits, order for publication and hearing, 
examiner's report, ete. 

It is hereby agreed that the testimony of N. Ropes, Sr., taken 
in the suit of R. A. Tilghman vs. M. Werk (No. 1270), as con- 
tained in the pritited record of said cause, pages 109-111, and the 

testimony of same witness, taken in the suit of R. A. Tjlgh- 
965 man vs. R. G. Mitchell, as contained in the printed record of 

said cause, pages 7-21, may be read in evidence by either 
party at the hearing of this cause. 

Philadelphia, September 13th, 1869. 

CHAS. B. COLLIER, 
Counsel for Defendants. 
B. C. TILGHMAN. 
Counsel for Complainant. 


Additional Testimony on the Part of the Defendant. 
Circuit Court of the United States, Southern District of New York. 


Ricuarp A. TinGgumMan 
vs. ~>Seeond suit. 
ROLAND G. Mrscunss.: § 


C. M. Keller, Esq., and S. D. Law, Esq., counsel for defendant ; 
George Harding, Esq., counsel for complainant. 

New York: John Polhemus, steam book & job printer, No. 102 
Nassau street, 1871. 


1064 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


U.S. Circuit Court, Southern District of New York. 


Riomarp A. TitGumMan vs. RoLAND G. MITCHELL. 


Testimony taken on the part of the complainant for final hearing 
under and pursuant to the 67th rule of the Supreme Court of the 
United States as amended September 29th, 1871. : 
Present: B.C. Tilghman, Esq., counsel for complainant, and R. 
A. Tilghman, the complainant, in person, and 8S. D. Law, counsel 
for defendant, and defendant in person. 


~@- 


J. Eugene Maritewson, being called and duly sworn on the part 
of the complainant, deposes and says : 


Q). 1. What is vour name, age, residence, and occupation ? 
A. My name is J. Eugene Mathewson; 31 vears of age; I reside 
: in Philadelphia, Pa. [Tania machinist, in the employ of Mr. Tilgh- 


man, the complainant. 

Q). Have vou lately examined the files of the National Intelli- 
gencer, a newspaper of Washington, D.C., for the vear 1867? If 
; so, state when and where, and at whose request vou made said ex- 
amination ? 

A. I have made such examination at the Mereantile Library, in 
Philadelphia, on the 21st of Sept. IST1, at the request of B.C. Tilgh- 
man. 

(). 3. How many notices of applications for the extension of pat- 
ents were published in said paper during the vear 15867 ? 

A. T found one hundred and one notices of applications. 

Q. 4. State whether the said 101 notices contained orders of pub- 
lication In any newspapers; and, if so, in what? 

A. They did. They were all ordered to be published in the Re- 
publican and the Intelligencer of Washington, D. C., and also in one 
other paper, which was generally published at the residence of the & 

patentee. 
966 Q. 5. State how many of said 101 applications were from 
residents of the city of New York, and how many from. res- 
idents of Philadelphia, Boston, Lowell, Mass., Springtield, Mass., and 
Cleveland, Ohio, respectively. 


“¢@ - 


(Objected to by defendant’s counsel as irrelevant and immateriai.) ‘ 
A. 15 were from New York ; 7 from Philadelphia ; 53 from Boston ; 
3 from Lowell, Mass.; 5 from Springtield, Mass., and 2 from Cleve- 
land, Ohio. 
Q. 6. State in what newspapers (besides the Intelligencer and the 
Republican of Washington, D.C.) the applications of the residents 
of each of said cities were ordered to be published. 
(All right of objection to this examination or the several questions 
thereof reserved by defendant's counsel.) | 


A. They were all ordered to be published in a newspaper published 
at the city where the patentee resided. 

Q. 7. State in what Philadelphia newspapers the seven applications 
from residents of Philadelphia were ordered to be published. 


~@- 
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A. They were ordered to be published in the Inquirer, Telegraph, 
and Universe; three in the 4 memes two in the | nquirer, and two 
in the Universe. 

Q). 8. How many times, and at what dates, was the application for 
extension of Richard A. Tilghman, of Philadelphia, published in 
the National Intelligencer of Washington ? 

A. It was published seven times; on April 6, 9, 10, 11, 12, 19, 
and 23. 

Q. 9. Have vou seen the said notice of the application of R. A. 
Tilghman published in any newspapers other than the Intelligencer 
and the Republican of Washington and the Universeof Philadelphia? 
If so, state in what newspapers, how often, and at what dates said 
application was published. 

A. Thave. In the Daily Morning Chronicle of Washington, D. 
C., on April.S, 15, and 22, 1867; also in the Evening Star of Wash- 
ington, D. C., April 8, 13, and 20, 1867. 

Q. 10. Have vou ascertained how many notices of applications for 
extensions of patents are contained in the lists published in the 
Scientific American of New York during the vear 1867? If so, 
state how vou ascertained it, and what was the number. 

A. Thave. [examined the index for the applications for exten- 
sions of patents, and noted down the pages that they were to be 
found upon, and afterwards referred to each page and put down the 
number I found. In the Ist volume for 1867 I found 34; in the 2d 
volume for 1867 I found 39; making for the whole year 73. 


Cross-examined by Mr. Law: 


X Q. 11. Can you give the names of all the residents of Phila- 
delphia in whose names vou found notices of applications for exten- 
sion for 1867 in the National Intelligencer, as you have stated ? 

A. Iean. George Sharp, R. A. Tilghman, George T. Parry, L. B. 
Flanders, M. Stewart, Joseph Knock, and William Mann. 

X Q. 12. Which of these seven notices of application were ordered 
to be published in the Universe also ? 

A. William Mann and R. A. Tilghman. 

X Q. 13. Did such notices specify the names of the persons appear- 
ing as attorneys in the matter of such applications ? 

A. They did not. 

X Q. 14. Give the dates, if you know, when the notice of 
967 application for extension of R. A. Tilghman was published 
in the Universe and Republican. 

A. I have not examined those papers. 

X Q. 15. You have stated that the 101 notices of application for 
extension found in the Intelligencer for 1867 were also ordered to 
be published in the Republican as well as in the Intelligencer, “and 
also in one other paper which was generally published at the resi- 
dence of the patentee.” Have you any knowledge as to the resi- 
dences of such patentees except that derived from the several notices 
themselves, which you found in the paper examined by you? 


A. I have not. 
J. EUGENE MATHEWSON. 
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Subscribed and sworn to before me this 29th day of September, 
1871. 
R. E. STILWELL, 


Examiner. 


Counsel for defendant gives notice to the complainant that he 
shall, upon the argument of this cause, refer to letters patent No. 
15129, granted on the 28th February, 1856, for 15 years, to M. 
Tilghman, of Philadelphia, “Pour des perfectionnements dans le 
traitement des corps gras,” which patent he puts in evidence as an 
exhibit in this cause, and consents that the complainant may intro- 
duce any documentary evidence in relation thereto, if he desires, 

Counsel for complainant objects that the time for the taking of 
testimony for defendant was closed hy order of the court on the 15th 
September, IS71, and further objects that no copy of said patent is 
now produced and filed as an exhibit, or In any way proved or 
identified; and further objects to such evidence as irrelevant and 
competent. 

Defendant's counsel does not now produce a copy of such patent 
because he has only a rough copy, which he is unable to say is a ecor- 
rect copy, but he has referred to the date and number of the patent, 
and will file with the court a correct copy made from the official pub- 
lication of the French government of patents issued, namely, the 
brevets (invention, and will also serve a copy of such on complain- 
ant’s counsel, 


Testimony closed. 
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No. 5. Law’s letter to Commissioner of Patents, Nov. 19, 1867, 
pet Sen wy Dy PT occtis: cown «cneintesinneneaileadaaan 51 
No. 6. Specimen of candles mentioned by witness Grant..-.-. D2 
No. 7. Copy of order of Patent Office, March 16, 1867, on peti- 
tion of R. A. Tilghman for extension of his patent, put in p. 
Sp CIE tet itis ncn nnnenmeiania desi an 
No. 8. Copy of file and contents in the matter of R. A. Tilgh- 
man's application for extension of his patent, put inp. 21, 
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No. 9. Copy of certain papers, testimony, ete., in the matter of 
R. A. Tilghman’s application for extension of his patent, put 
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No. 10. Copy of entry of book containing lists of patents for 
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No. 11. Copy of fileand contents in the matter of letters patent 
granted Richard A. Tilghman, dated Oet. 3, 1854, and ante- 


dated Jan. 9, 1854, No. 6801, put in p. 34, printed ~.-..----- oS 
. A. TROD DUN ORNUN.....nneccdnimeeseneiee 113 
R. A. Tilghman’s French patent, 1854-.-- .......----.------ 125 
R. A. Tilghman’s French patent, 1856, put in as an exhibit by 
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Circuit Court of the United States, Southern District of New York. 
Ricuarp A. TinGuMan vs. ROLAND G. MITCHELL. 


[t is hereby stipulated and agreed by and between the parties to 
the above suit, and their respective solicitors, that the testimony and 
exhibits heretofore taken and filed in the suit of R. A. Tilghman v. 
M. Werk in the cireuit court of the United States for the southern 
district of Ohio, and in the former suit of R. A. Tilghman », R. G. 
Mitchell in this court, and in the reference in said last-mentioned 
suit, under the decree therein, to Kenneth G. White, Esq., one of the 
masters of said court, and in the suits of R. A. Tilghman v. M. Werk, 
T. Kirby, and others, and R. Tilghman v. G. Shillito, in the cireuit 
court of the United States for the southern district of Ohio, as the 
same are contained in the printed records of the parties in said suits 
and proceedings, may be read and used at the hearing of this suit 
with the same effect as if they had been originally taken and filed 
herein, either party to be entitled to put in additional testimony, 
with right to the other party to reply thereto. 

It is also agreed that the letter of R. A. Tilghman, dated London, 
June 25, 1856, and the letter of J. P. Wilson, dated London, July 13, 
1865, as contained on pages 326 to 529 of complainant’s printed 
record in the suit of Tilghman v. Werk, Kirby, and others, and ad- 
mitted therein (page 526) to be genuine communications, are admit- 
ted in like manner so to be in the present suit. 

It is also agreed that the prima facie testimony on the part 
969 of the complainant in this suit is now closed, and that the 
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testimony on the part of the defendant shall be closed within sixty 
davs from this date. 
Dated May 30, IS71. 
GRORGE HARDING, 
Per BOC. TILGHUMAN, 
Solicitor for Complainant. 
S. Db. LAW, 


Solicitor for Detendant. 


Time for defendant to put in testimony further extended by order 
of court to und including Sept. lo, Is7l. 

And further extended by agreement of parties to and including 
Sept. 1S, 1s71. 


U.S. Cireuit Court, Southern Distriet of New York. 
Ricenarp A. Tinguuan vs. Rotanp G. Mrrcenene. 


Testimony taken on the part of the complainant for final hearing 
under and pursuant to the 67th rule of the Supreme Court of the 
United States, as amended, September 24th, US71. 


Present: B.C. Tilghman, Esy., counsel for complainant, and R. 
A. Tilghman, the complainant in person ; and S. D. Law, counsel for 
defendant, and defendant in person. 


. | 


J. Evarenr Matnewson, being called and daly sworn on the part 


of the complamant, deposes and savs 
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ereer, A MEWspaper of Washington, DOC) for the vear ISeT? It 
so, state When and where and at whose reepties= Vou made said ex- 
SURELEEAT LON, 

A. L have made such examination at the Mereantile Library, in 
Philadelphia, on the Zist of Sept., IScl, at the request of BOC. Tilgh- 
breathe. 

(). 5. How many notices of applications for the extension of pat- 
ents were published in said paper during the vear LS67 ? 

A. T found one hundred and one notices of applications. 

(). 4. State whether the said LOL notices contained orders of pub- 
lication In any newspapers, and, if so, in what. 

A. They did. Thev were all ordered to be published in the Re- 
publican and the Intelligencer of Washington, D.C. and also in 
one other paper which was generally published at the residence of 
the patentee. 

Q.o. State how many of said LOL applications were from residents 
of the city of New York, and how many from residents of Philadel- 
phia, Boston ; Lowell, Mass.; Springtield, Mass.; and Cleveland, 
Ohio, respectively. 


wo 
~ 


we 
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(Objected to by defendant's counsel as irrevelant and immaterial.) 


A. 13 were from New York ; 7 from Philadelphia; 3 from Boston ; 
3 from Lowell, Mass.; 5 from Springtield, Mass.; and 2 from Cleve- 
land, Ohio. 

(). 6. State in what newspapers (besides the Intelligencer and the 
Republican of Washington, D.C.) the applications of the residents 
of each of said cities were ordered to be published. 
v0 (All right of objection to this examination or the several 

questions thereof reserved by defendant's counsel.) 


A. They were all ordered to be published in a newspaper published 
at the city where the patentee resided. 

Q). 7. State in what Philadelphia newspapers the seven applications 
from residents of Philadelphia were ordered to be published. 

A. They -were ordered to be published in the Inquirer, Telegraph, 
and Universe—three in the lenaall two in the Inquirer, and two 
in the Universe. 

Q. 8. How many times and at what dates was the application 
for extension of Richard A. Tilghman, of Philadelphia, published in 
the National Intelligencer of Washington ” 

A. It was published seven times, on April 6, 9, 10, 11, 12, 19, and 
23. 

Q. 9. Have vou seen the said notice of the application of R. A, 
Tilghman published in any newspapers other than the Intelligencer 
and the Republican of Washington, and the Universe of Philadelphia? 
If so, state In what newspapers, how often, and at what dates said 
application Was wablished. 

A. T have: in the Daily Morning Chronicle of Washington, D.C, 
om April SA amd 22. I86T: alsa im the Evening Sarof Washing- 
ton, DOC, April S WX and 2A S87 

(2. LA Have vou ascertained how many notices of applications for 
eXtemsions of patents are contained in the lists published im the 
Screntitie American, of New York, during the year IS67? If se, 
state how vou ascertained it, and what was the number. 

A. Lhave;: Lexamined the index for the appheations for exten- 
sions of patents, and noted down the pages that they were to be found 
upon, and afterwards referred to each page and put down the num- 
ber I found. Inthe Ist volume for 1867 I found 34; in the 2d volume 
for 1867 1 found 3; making for the whole year 75. 

Cross-examined by Mr. Law : 

X Q. 11. Can vou give the names of all the residents of Philadel- 
phia in whose names you found notices of applications for extension 
for 1867 in the National Intelligencer, as you have stated ? 

A. I van; George Sharp, R. A. Tilghman, George T. Parry, L. B. 
Flanders, M. Stewart, Joseph Knock. and William Mann. 

X Q. 12. Which of these seven notices of application were ordered 
to be published in the Universe also? 

A. William Mann and R. A. Tilghman. 

X Q. 138. Did such notices specify the names of the persons appear- 
ing as attorneys in the matter of such applications? 
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A. They did not. 

X Q. 14. Give the dates, if you know, when the notice of applica- 
tion for extension of R. A. Tilghman was published in tie Universe 
and Republican. 

A. I have not examined those papers. 

X Q. 15. You have stated that the 101 notices of application for 
extension found in the Intelligencer for 1867 were also ordered to be 
published in the Republican as well as in the Intelligencer, “and 
also in one other paper which was generally published at the resi- 
dence of the patentee.” _ Have you any knowledge as to the residences 
of such patentees except that derived from the several notices them- 
selves which you found in the paper examined by you ? 


A. I have not. 
J. EUGENE MATHEWSON. 


971 Subseribed and sworn to before me this 29th day of Sep- 
tember, 1871. 
R. E. STILWELL, Evaminer. 


Counsel for defendant gives notice to the complainant that he 
shall, upon the argument of this cause, refer to letters patent No. 
15129, granted on the 28th February, 1856, for 15 vears, to M. Tilgh- 
man, of Philadelphia, “ Pour des perfectionnements dans le traite- 
ment des corps gras,” which patent he puts in evidence as an exhibit 
in this cause, and consents that the complainant may introduce any 
documentary evidence in relation tuereto if he desires. 

Counsel for complainant objects that the time for the taking of 
testimony for defendant was closed by order of the court on the loth 
September, 1871, and further objects that no copy of said patent is 
now produced and filed as an exhibit, or in any way proved or 
identified, and further objects to such evidence as irrelevant and in- 
competent. 

Defendant’s counsel does not now produce a copy of such patent 
beeause he has only a rough copy, which he is unable to say isa 
correct copy, but he has referred to the date and number of the pat- 
ent, and will file with the court a correct copy made from the official 
publication of the French government of ‘patents issued, namely, 
the brevets dinvention, and will also serve a copy of such on the 
complainant's counsel, 


Testimony closed. 
Cireuit Court of the United States, Southern District of New York. 
Riewarp A. Tirguwan es. Ronanp G. Mrrenvene. 


Testimony taken on part of the defendant for tinal hearing under 
and pursuant to the 67th rule of the Supreme Court of the United 
States as amended. 

THurspay, September 7, 1871. 
Present: S. D. Law, counsel for defendant. and George Harding 
and b. C. Tilghman, counsel for complainant. 


; ; iiss -—§ 
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Wa. C. McIntire, being called and duly sworn as a witness on 
the part of the defendant, deposes and says as follows : 


Q. 1. What is your name, age, residence, and occupation ? 

A. William C. McIntire; 30 years of age; I reside at Washington 
city, D. C., and am a solicitor of patents; I have resided there all my 
life nearly. 

(). 2. Were you emploved by anybody in this city to make any 
enquiries or do anything in connection with the application of R. 
A. Tilghman in 15867, for the extension of his patent, granted or 
dated January 9, 1854? If so, by whom, and when, and state what 
was done by you. 


(Objected to as irrelevant and immaterial.) 


A. I was, by Charles M. Keller and 8. D. Law,on the 23d of Novem- 
ber, 1867. On that day I called at the examiner’s room early in the 
morning, at the Patent Office, under instructions contained in a letter 
received by methat morning from Mr. C. M. Keller,and made enquiry 
as to whether an application for the extension of R. A. Tilghman’s 
atent of January 9, 1854, for “ decomposing fatty substances,” 
me been filed. The examiner was not in, but his assistant 
informed me that no such application was on file. I told him 
that it was strange, and called on the clerk in the draughtsman’s 
room, who has charge of such cases, and asked him if said applica- 
tion had been filed. He immediately replied that it had. t told 
him that the examiner thought differently, and he requested me to 
accompany him to the examiner’s room, which I did. We found 
that the examiner had returned, and the draughtsman’s clerk 
walked to the desk and handed me the box containing the applica- 
tion. I told the examiner that I was about to order copies of all the 
papers on file, and asked if he could inform me whether I could get 
the books which appeared as exhibits outside of the office. He said 
he thought I ol und we had some little conversation, which left 
the inference plain that the copies were needed for the porns of 
opposition. | immediately thereafter ordered from the Patent 
Ottice copies of all the papers on file, except the two exhibits alluded 
to. I did nothing more in this case until the 29th of November, 
when I replied by telegram and letter to a communication from S. 
D. Law, inclosing notice of opposition on the part of R.G. Mitchell, 
which was received by me the day previous, and requesting me to 
file said notice. I telegraphed him on that day that the extension 
had been ordered granted, and wrote on the same day, saying that 
the oftice was closed the day prior. I further telegraphed on that 
day that the patent had not left the building. 


972 


(Mr. Harding objects to the testimony as to conversations and 
the statements made by and to the witness and as to impressions 
left by him.) 

Q. 3. Have you the original letters received by you written to you 
by Mr. Keller and Mr. Law? If so, produce them, or explain why 
you have not them, and produce, if you have them, your answers 
to such letters. 
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(Same objection as before.) 
A. I have not the letters to me ; they became lost or mislaid upon 
my removal to New York city in the month of January, 1868. I 
have my answers, and produce them. 

(The question and production of the letters objected to on the 
same ground as before.) 

The answers to letters above referred to by witness are put in evi- 
dence by counsel for defendant, and the same are marked “ Defend- 
ant’s Exhibits 1 and 2, September 7, 1871, R. E.S., Ex’r.” 

Q). 4. Where vou present afterwards at any interview with the 
Commissioner of Patents as to such extension ; and, if so, who were 
present at that interview, and what was said by the Commissioner 
of Patents in reference thereto and in reference to testimony on the 


part of R. G. Mitchell in opposition to such extension ? 


(Objected to as before.) 

A. I was with Mr. Law and Mr. Mitchell. The Commissioner 
said the defendant might go on taking his testimony, and that he 
would take no further action in the matter of the extension until 
the last moment, and if the defendant’s testimony showed good 
reason for not granting the extension he would with-old it, unless 
compelled by mandainus to do otherwise, at the same time making 
provision for his action to be based upon the legality of the testi- 
mony. 

(Conversation objected to.) 

Q). 5. How long after vour first action in this matter was this inter- 
view with the Commissioner ? 

(Objected to as before.) 

N75 A. About ten days. 

(). 6. Atthetime of this interview had the extension of the 
patent been actually made and the patent gone from the office, if 
you know ? 

(Objected to as before, and because the records of the office are the 
proper proofs of its action.) 

A. The order had been endorsed upon the file, but the patent had 
not left the office. 

Q). 7. State, if vou know, when the patent, as extended, left the 
office, and from what source you have derived your knowledge. 

(Objected to as before.) 

A. On the Lith of December, 1867. I derive my knowledge from 
the record of the Patent Office, kept in the room from which the 
patents are sent. 

Q. 8. When first did you learn that such patent, as extended, had 
left the Patent Office, and what communication, if any, did you 
make to Mr. Keller or Mr. Law in reference thereto ? 


(Objected to as before.) 
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A. On the 20th of December, 1867, I telegraphed Mr. C. M. Keller 
that the patent left the office the Monday previous. 

Q. 9. When you first went, on the morning of November 23, 1867, 
to the examiner’s room to inquire as to Tilghman’s application for 
an extension, had the patent at that time been extended, or any de- 
cision made by the examiner in reference to such extension, as ap- 
peared from the files in that case? 


(Objected to as before, and because the record is the best evidence.) 


A. There had not. 


WM. C. McINTIRE. 


Sworn and su-scribed to before me this 7th day of September, 


1871. 
R. E. STILWELL, 
Examiner, ete. 


SrerHeN D. Law, being called and duly sworn as a witness on 
part of the defendant, deposes and says as follows: 


I am a counsellor-at-law, doing business in the city of New York, 
and have been acting for R. G. Mitchell, the defendant in this case, 
since January, 1867. Mr. Mitchell, early in 1867, called my atten- 
tion to the fact that the patent of R. A. Tilghman of January 9, 1854, 
for “manufacturing fatty acids and glycerine,” or “ purifying fatty 
bodies,” would soon expire, and that he wished me to learn if any 
application for an extension of such patent was made, and to take 
the necessary steps to oppose any such application upon his (Mr. 
Mitchell’s) behalf. 


(Mr. Harding objects to the foregoing statement as irrelevant and 
immaterial and as incompetent evidence; and it is understood that 
Mr. Harding reserves the right to continue this objection by making 
a note at the end of this deposition.) ; 


Witness continues: In accordance with such request, I examined, 
from week to week, the issues of the Scientific American and the 
American Artisan, in which notices of extension were generally 
published ; but, finding no reference to any such application in such 
papers, on the 19th day of November, 1867, I addressed a letter to 
the Patent Office, asking whether any application for the extension 
of such patent had been made, and, if so, when the hearing of such 

application was set for, and when objections thereto were to 
974 be tiled, to which I received an answer, written in pencil 

upon the bottom of the letter sent by me to the Patent Office, 
as follows: 


“App. for ext’n filed March 16, 67. Hearing June 17, ’67. Prob- 
ably extended. 

(Signed) “A. M.” 

I immediately upon the receipt of such information, which reached 
me on the 22d of November, 1867, prepared a notice of appearance 
in opposition to such application for such extension and sent a copy 
135—S883 
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7 the same to be served on the applicant, and also sent a copy to W. 

’. McIntire, at Washington. These copies were sent by me on the 
orth day of November, copies of the papers filed by ‘R. A. Tilgh- 
man, in his ap plication, having been ordered in the meantime by 
Mr. Keller, with whom T had been consulted as to such matter. On 
the 2Oth di ay of “November I received from Mr. Melntire, at Wash- 
ington, a telegram that Tilghman’s patent had been extended, or the 
extension granted on the 23d of November, to which T sent a reply, 
inquiring if the patent liad actually left the office, to which [| re- 
ceived an answer that the patent had not actually gone out of the 
office, but would in a day or two. 


(The telegram first received, November 29, 1867, is put in evidence 
by defendant’s counsel, and the same is marked “ Exhibit No. 3, 
Sept. 7, 1871, R. E.S., Ex’r.” 

And the second telegram received that cs ay is put in evidence and 
marked “ Exhibit No. 4, Sept. 7, S71, R. EOS. Ex’r. 

The letter written by the sien on November 19, 1867, to the 
Patent Office is also put in evidence, with the answer therein by de- 
fendant’s counse ‘l, and marked “ Detendant’s Exhibit No. oa, Sept. # 
1871, R. BE. S., Ex’r.”) 


Witness continues: On the following day, November 30, I received 
from Mr. Melntire a letter, to which he has referred, and which 1s 
marked Defendants’ Exhibit No. 2. Upon receiving such telegram 
and Mr. McIntire’s letter, [sent word to Mr. R. G. Mitehell, and went 
with him to Washington to see the Commissioner in reference to the 
said extension. On the 2d day of December—I believe that was the 
date—I called upon Mr. Theaker, the then Commissioner of Patents, 
in reference to such extension, and whether opposition could be 
made thercto as the matter then stood. The Commissioner said he 
had actually extended the patent by approving or confirming the 
decision of the examiner in favor of such extension, and he seemed 
to doubt whether he had the power to revoke or annul such ap- 
proval. I claimed that the patent was wholly under his control 
until it had been actually sent out of the Patént Office, and that the 
Commissioner of Patents necessarily had the right to reconsider any 
action that had been taken in a case like the one then in considera- 
tion, and insisted upon the right of Mr. Mitchell to put in testimony 
in opposition to Mr. Tilghman’s application forthe extension of his 
patent. After some considerable conversation with the Commis- 
sioner, he told me that, although he would not revoke his order or 
approval given by him for the extension, that Mr. Mitchell should 
have the privilge of putting In any testimony that he desired in the 
case, and that no final action should be taken therein until just pre- 
vious to the time when the patent would expire, and that he would 
examine and consider any testimony that Mr. Mitchell should put 
in the case, and that, if the testimony put in should show that the 
patent ought not to be extended, he woald not extend it, although 
he had made the order he had made, unless he was compelled 
by a mandamus. ‘The Commissioner, while giving this oppor- 
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975 tunity to put in testimony, said that he should reserve all 

questions as to the relevancy of the testimony offered, and 
whether he had the power to go behind his approval already made, 
to which reservation no objection was made by me. I immediately 
returned to New York, gave notice to Mr. Tilghman and his counsel, 
Mr. Harding, of taking testimony in opposition to such application 
for an extension for December 10, and, under such notice, took tes- 
timony on the 10th, 11th, 12th, and 13th of December, which testi- 
mony was sent to the Patent Office on the 17th or 18th of December, 
1867. A stipulation was also made in such matter between myself 
and Mr. Harding, admitting for consideration in such application 
the testimony of certain witnesses who had been examined in Ohio 
in May, 1867, in a suit pending in the United States cireuit court 
for the southern district of New York between said Tilghman and 
said Mitchell. The testimony referred to in such stipulation was 
also sent by me to the Patent Office on the 17th of December, I 
think, and the 20tn of December Mr. Keller, my associate counsel 
In Opposing such extension, sent me a telegram, which is as follows, 
and which was directed to said Keller, and signed by W. C. 
McIntire. 

“Wasnineton, Dec. 20. 
“C. M. Keller, Esq., Park Row, N. Y.: 


“ Meyer's extension natent goes to you Monday. Don’t go to any 
further trouble in Tilghman’s extension. Patent was delivered on 


Monday. 
“W.C. McINTIRE.” 


Witness continues: Upon receiving such telegram nothing fur- 
ther was done by me in the case. 

(In pursuance to the foregoing reservation Mr. Harding objects to 
the whole of the foregoing testimony as irrelevant and immaterial, 
and further objects as to the hearsay statements and conversations, 
und as to matters of which the records of the office are the best 
proof, and also as to the admissibility of the several exhibits and 


dispatches.) 
Ss. D. LAW. 


Subscribed and sworn to before me this 7th day of September, 


171. 
R. E. STILWELL, 


Exvaminer, ete. 
Adjourned to Saturday, 9th instant, at 11 a. m. 
SATURDAY, September 9, 1871. 
Present: Counsel as before. 


CuarLes H. Grant, being called and duly sworn as a witness on 
part of the defendant, deposes and says as follows: 


Q. 1. Have you been heretofore examined in a suit between the 
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sume parties with reference to the patent of the complainant of Jan- 
uary 9, 1854? 

A. I don’t know the date of that patent, but I think I can say I 
have. 

Q. 2. Were you examined in behalf of this defendant in Philadel- 
phia, in April, 1868? 

A. I was. 

Q). 3. Are you still engaged in decomposing fats? 

A. I am. 
N76 Q. 4. Is your present method of working the same that it 
was in April, 1868, when you before testified ? 

A. It is. 

Q. 5. By what name is the process used by you known, and do you 
produce thereby glycerine, or is the glycerine destroyed ? 

A. It is known by the name of sulphuric-acid or distillation pro- 
cess. The glycerine is destroyed. 

Q. 6. Were you using that process in 1867, and when did you 
commence to use that process ? 

A. We were using it in 1867, and we first commenced to use it 
about 1854. .We intermitted it for about a year. I can’t recall the 
date. 

Q. 7. In 1869 did you know of other persons in the United States 
who were engaged in the decomposition of fats into fat acids and 
glycerine or a solution of glycerine? 

A. I did. 

Q. 8. In 1867 were there any person or persons in the city of Phil- 
adelphia or State of Pennsy!vania engaged in the decomposition of 
fats into fat acids and glycerine or the solution of glycerine ? 

A. There were none. 

Q. 9. In that year was there anybody in Philadelphia or the State 
of Pennsylvania engaged in the decomposition of fats into acids be- 
sides vourself? 

A. There were none. 

Q. 10. Where did those persons reside who were engaged in 1867 
in decomposing fats into fat acids and glycerine, or a solution of 
glycerine, to whom you have referred ? 


(Mr. Tilghman, for the complainant, requests Mr. Law to state 
what is his object in this examination, and to what part of the case 
it refers. 

Mr. Law replies that he considers the testimony pertinent to the 
issues raised by the answer in this case, and particularly all issues 
having any relation to the extension of the patent sued upon. 

Mr. A. C. Tilghman objects to the questions and answers Nos. 7, 
8, 9, and 10 as irrelevant and immaterial, and as being incompetent 
testimony.) 


A. In New York, Cincinnati, Louisville, and St. Louis. 
Q. 11. In 1867 were any persons other than the defendant in this 
suit who carried on business in the city of New York engaged in 
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the manufacture of fats into fatty acids and glycerine, or a solution 
of glycerine, who were east of Cincinnati ? 


(Same objection.) 


A. There were none, except, perhaps, Mr. A. Gross, in Jersey City. 
I can’t fix precisely in my mind when he commenced business. 

Q. 12. Do you know whether Mr. Gross was a licensee of Mr. : 
Tilghman under his patent ? 


(Same objection.) 


A. From information and belief, I believe he was. I think Mr. 
Tilghman told me so, but I am not certain. 

Q. 13. Do you know of a paper published in the city of Phila- 
delphia in 1867 called the Universe, or Universe, Catholic Herald, 
and Visitor? 

(Same objection.) 


A. I believe I have heard of it, but I don’t know that I have ever 
seen it. 

Q. 14. Was the Universe a paper of general or such circulation 
that business men advertised in it? 


(Same objection.) 


977 A. I suppose not, as I have never seen it to my knowledge 
in any business man’s office or in any news-room. 

Q. 15. Did the defendant in this suit, R. G. Mitchell, purchase of 
you during the last summer some candles, and was the quality of 
such candles the same as that of candles you usually produced, or 
different, and are the candles now produced some of or like those 
purchased ? 

A. He did make such purchase, and these are the same quality 
and kind, and these are the same quality I usually make. 


(The candles produced and testified to by the witness are put in 
evidence by defendant’s counsel and marked “ Exhibit No. 9, Sept. 
%, 1871, R. E.S., Ex’r.”) 


(Same objection.) 

Q. 16. Are you acquainted with the candles made by the licensees 
of Tilghman, the complainant ? 

(Same objection.) 


A. I am. 
Q. 17. How does the quality of the candles made by you compare 
with that of the candles made by Tilghman’s licensees ? 


(Same objection.) 


A. Ours are better than the average run of their candles, and bring 
a higher price in the market. By subsequent distillation and by hard 
pressing they can make a candle canal to ours, or superior if they 
put the labor and expense upon it, and we could make a better can- 
dle by harder pressing. 
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Q. 18. Are you acquainted with the candles made by the defend- 
ant, R. G. Mitchell? 

A. Iam. 

Q). 19. What is the difference, if any, in the market value of the 
candles made by the defendant and those made by the licensees of 
Tilghman ? 

(Same objection.) 


A. The candles made by the defendant sell from 6 to 8 cents a 
pound higher than those made by the licensees of Tilghman. 

(). 20. Do you know Thomas Emery & Sons, and, if so, what is 
their business and where do they carry it on, and by what process, 
and are they large or small manufacturers ? 

A. I know them; they manufacture fat acids by the sulphuric-acid 
or distillation process largely at Cincinnati. 


Cross-examined by Mr. TiLGHuMan : 


X Q. 21. Cannot a manufacturer make from any average good 
quality of fat acids candles of every different grade of hardness and 
whiteness, according to the number and intensity of the pressings 
to which he subjects the material ? 

A. Yes; he can. 

X Q. 22. Does Mr. Mitchell subject his material to two successive 
hot pressings ? 

A. He does. 

X Q. 23. Could he produce the same quality without this double 
hot pressing or an equivalent extra length and intensity of a single 
hot pressing ? 

A. He could not. 

Redirect: 

Q. 24. Is there not in some processes of manufacturing candle 
stock an odor of acroleine communicated, which cannot be re- 
moved by any number of pressings or any intensity of press- 

ings ? | 
97S There is an odor of acroleine created In some processes of 
manufacture, but I cannot answer the question as to the pos- 
sibility of removing it by an intense pressure. 

Q. 25. From your experience in the manufacture of candles, what 
is your belief as to removing such odor by pressure ? 

A. I do not believe it could be entirely removed. 

(). 26. State, if you know, about what it would cost to double-press 
“andle stock, as compared with single pressure. 

A. The absolute cost of pressing would not exceed one-quarter of 
a cent a pound. 

Q). 27. The increased value of the candles made by the defendant, 
as compared with the candles made by the licensees of Tilghman, is 
not, then, wholly due, is it, to the second hot pressing given by the 
defendant ? 

A. No; pressed in the same way the stock manufactured by the 
defendant would makea better candle than the licensees of Tilghman. 
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Recross : 


X Q. 28. Do all of Tilghman’s licensees make the same quality of 
candles, irrespective of the crude material on which they operate ? 

A. No. 

X Q. 29. State by name to whom you refer, in answer to redirect 
interrogatory No. 27, as ‘Tilghman’s license-s ? 

A. Proctor & Gamble, the Ohio Candle Company, or Woods & 
Company, and A. Gross & Co. 

X Q. 30. Do not some of these parties purposely mix crude tallow 
with their pressed stock, in order to nie a cheap candle suited to 
the Western market? | 

A. I have no doubt they do. 

X Q. 31. Does not some portion of the product from your distill- 
ing apparatus have an odor of acroleine ? 

A. Yes. . 

X Q. 32. Is not this odor practically removed by the subsequent 
ordinary treatment of washing, boiling, and pressing ? 

A. We don’t wash or boil, and I do not think it 1s practically re- 
moved by pressing. I am not positive that the odor of which we 
are speaking should properly be called the odor of acroleine. To 
me it is more of a smoky smell than the sharp, pungent smell that 
I attach to acroleine. 

X Q. 33. Does the bad smell, whatever it is called, of vour distilled 
products disappear or change in the subsequent handling, so as not 
to be objectionable in your,finished candle ? 

A. We never have the candles objected to on account of smell, or 
the thing brought to our notice, even. The sharp acrid smell which 
we notice in our distillations is lost by evaporation or simple expo- 
sure to air, or by subsequent handling, or nearly removed hoodie, 
leaving the smell like the samples produced to day. 

X Q. 34. From your visit to Ropes’ factory, in Cincinnati, can you 
say whether his product has the sharp smell spoken of, or any smell 
resembling acroleine? 

A. It had not. . 

X Q. 35. Had his product any more smell than Mr. Mitchell’s ? 


A. It had not. 
C. H. GRANT. 


Subscribed and sworn to before me this 9th day of September, 


1871. 
R. E. STILWELL, 
Examiner, ele. 
979 Henry Bower, being called and duly sworn as a witness 


on part of defendant, deposes and says : 


Q. 1. Are vou the same person who has heretofore been examined 
on the part of this defendant in a suit brought by Mr. Tilghman for 
an infringement of his patent of 1854” 

A. Iam. 

(). 2. Are you largely engaged in the purification of glycerine; 
and, if so, how long have you been engaged in such business? 
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A. Tam engaged in the purification of glycerine as largely as 
any one in the country, | suppose, and have been refining it since 
1858. 

(). 3. Do you buy large quantities of impure glycerine for purifi- 
cation? 


A. I do. 
Q). 4. According to what qualitities do you judge of it in pur- 
chasing ? 


A. According to its density and purity. 

(). 5. Have you bought of the defendant in this suit glycerine for 
purification, and also bought glycerine for such purpose of other 
manufacturers ? 

A. I have. 

(). 6. The other manufacturers from whom you have bought gly- 
cerine were they, or any of them, working in their decomposition 
of fats under licenses from the complainant Tilghman, or using 
processes which were claimed by Tilghman to be an infringement 
of his patent? 

A. Ihave bought glycerine from four parties directly. To the 
best of my knowledge they were licensees—M. Werk & Co., Cincin- 
nati; Proctor & Gamble, same place; Goodwin, Belir & Co., St. Louis, 
and A. Gross & Co., Jersey City. 

(). 7. What was the relative purity of the glycerine obtained from 
the defendant and those other parties named, and if that obtained 
from such other parties was less pure than that obtained of the de- 
fendant, how much less price did you give for glycerine of the same 
density as that obtained of the defendant? 

A. I have always, in making bids for crude glycerine, given that 
made by R. G. Mitchell & Co. the preference to an extent running 
from 25 to 55 per cent. above that furnished by others. 

Q). 8. Did you know of, in 1867, the persons who were engaged in 
the manufacture of fat acids in Philadelphia or the State of Penn- 
sylvania; and, if so, how many percons were engaged in such man- 
ufacture there, and who were they ? 

A. L only knew of one—C. Hf Grant. 

Q). 9. In the process then used by C. IH. Grant was the glycerine 
saved or destroyed ? : 

A. Destroyed. 

(). 10. In 1867 how many persons or parties east of Cincinnati 
were engaged in the decomposition of fats into fat acids and glyce- 
rine or a solution of glycerine, and who were they, and where did 
they do business ? 


(Mr. Tilghman asks counsel for defendant to what portion of the 
“ase this testimony applies. 

Mr. Law answers as before in the examination of of C. H. Grant. 

Mr. Tilghman objects, as before, in the testimony of C. H. Grant.) 


A. There was only one—R. G. Mitchell & Co., of New York ; per- 


haps Gross & Co., of Jersey City. 
Q. 11. Have you read the testimony of Nathaniel Ropes, taken in 
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the former suit and contained in the printed record from page 7 to 
21, defendant’s record. 
80 A. I have. 
Q. 12. Why, in your opinion, did Mr. Ropes, as stated in 
that testimony, treat his solution of glycerine as a waste product 
and throw it away ? 


(Objected to as incompetent.) 


A. Evidently because it was too weak to be a desirable purchase 
by those people who were buying glycerine water. 

Q. 13. Do you know whether Mr. Ropes is now engaged in man- 
ufacturing fatty acids; and, if not, how long since he ceased such 
manufacture ? 

A. I believe him to be still in the business. 

Q. 14. Did you ever know or hear of a paper published in Phila- 
delphia about 1867 called the Universe ? 

(Same objection.) 

A. I did. 

Q). 15. Do you know anything of the extent of circulation of such 
ae ” Did you ever see it on file in any of the news-rooms or 
ibraries of Philadelphia ? 

(Same objection.) 

A. I have no accurate knowledge of the extent of its cireulation, 
but think it must have been small, or else it would not have gone 
out of existence. IT never have seen it on file. 

Q). 16. Was that paper a daily or weekly, and was it a sectarian 
paper; and, if so, connected with what denomination ? 

A. It was a weekly paper, connected with the Roman Catholic 
denomination. 


(‘ross-examined: 


X Q. 17. As a purchaser and refiner of crude glycerine in Phila- 
delphia in 1867, was it to your interest that its price should should 
be as low as possible? 

A. It was. 

X Q. 18. Were there at that time, in Philadelphia, parties who 
used crude glycerine for making printers’ rollers ? 

A. There were none there to my knowledge. 

X Q.18. Did any parties in Philadelphia at that time use any 
kind of glycerine for that purpose ? 

A. There was only one that I know of—I can’t give his name. 

X Q. 20. Was not glycerine used at that time in Philadelphia by 
soap manufacturers and perfumers to a considerable extent? 

A. As far as I know it was used only to a small extent. 


HENRY BOWER. 


Subseribed and sworn to before me this 9th day of September, 
1S71. 


R. E. STILWELL, 


Examiner, etc. 
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Counsel for defendant puts in evidence a certified copy of the order 
made by the Patent Office, March 16, 1867, on the petition of the 
complainant, for the extension of his patent of January 9, 1854, and 
Which is marked “ Defendant’s Exhibit No. 7, September 9, 1871. R. 
K. S., Ex’r.” 

Also a certified copy of the file and contents in the matter of the 
application of said Tilghman for said extension, and which is 
marked * Defendant's exhibit No.8, Sept. , Is7l, I. Ie. ia Ex’r.” 

Also a certified copy of certain papers on the part of R.G. 
Y5i Mitchell in opposition to said extension, which papers are 
COPY of statement made December , & S67, by William Me- 
Intire and submitted to the Commissioner of Patents; copy — no- 
tice of appearance of C. M. Weller and S. D. Law in opposition to 
the application for such extension ; copy — telegram of C. M. Keller 
to Commissioner of Patents as to such extension, dated November 
0, IS67, and copy of letter of S. D. Law to Commissioner of Pat- 
ents, dated December 17, 1867, enclosing testimony of Mitehell in 
opposition to such application; all of which are marked “ Defend- 
ant’s Exhibit No. 9, September 9, 1871, R. E.S., Ex'r.” 


Also certified copy of an entry from the book containing a list of 


patents for the year 1867; of the extension of patent granted R. A. 
Tilghman October 5, S44, antedated Janvary 9, 1854, which is 
marked “ Defendant's Exhibit No. 10, Sept. 9%, 1871, RoE. S., Ex’r.” 


Complainant’s counsel, Mr. Tilghman, objects to the introduction 
of all the foregoing Exhibits Nos. 7, 8,9, and 10 as irrelevant and 
Incompetent 


Adjourned to Wednesday, September 15, at 1 p.m 


New York, Wednesday, Septembre r 15, 1871. 
Present: Counsel as before. 


Epwakp S. Rexwiek, being duly sworn as a witness on the part 
of the defendant, deposes and.says as follows : 


4 1. What is your name, age, residence, and occupation? 

. Edward S. Renwick ; 48 years old; reside at Millburn, N. J., 
ok am occupied principally as expert in the tris al of patent causes 
and im soliciting patents. 

Q). 2. Are you acquainted with letters patent No. 11766 granted to 
complainant, dated the 5d of October, 1854, for improvement in 
processes for purifying fatty bodies. And, if yea, state fully the kind 
of apparatus in which the process is described to be carried on, and 
at what temperatures the fatty bodies are to be decomposed. 

A. Tam acquainted with the contents of letters patent No. 11766 
referred to in the question by having carefully examined a printed 
copy thereof. “The kind of appar: atus described therein in which the 
process is to be carried on is one capable of sustaining a working 
pressure of 2,000 pounds to the square inch, and which should be 
proved up to a pressure of 10,000 pounds to the square inch before 
putting it Into use In order that the operator may be certain that the 
apparatus or vessel is capable of sustaining the high working press- 
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The patent, 


when speaking of the vessel, speaks of it as any convenient vessel in 


which the emulsion or mixture of the water and fat ean be he 
the. melting point of lead until the operation is comple te ; 


ated to 
also that 


it must be closed and of great strength, which he, in another part 
of his patent, indicates to be sufficient to withstand, when tested, a 


pressure of 10,000 pounds to the square inch. 

ties of the vessel amount to general statements. 
subsequently describes in detail the 
process he describes 


bing of small diameter, 


ing the great pressure required to prevent the water from es 


it as consisting 


The above peculiari- 

When the patentee 
apparatus for performing the 
, In substance, of a coil of tub- 


namely, half an inch, capable of sustain- 


‘aping 


from the mixture in the form of steam, and also connected with a 
loaded valve, which, by permitting the escape of a portion of the 
contents, would prevent the vessel from being burst by the ex- 
pansion of the contents, even though the vessel be in the 
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sels, 


uny 
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A. 


first place entirely full of the liquid mixture. 


The tem pera- 


ture at which the fatty bodies are to be decomposed is one at 
or about the mélting point of lead, which is above the temperature 
at which fats begin to decompose by heat alone, even in open ves- 
‘The patentee in one place st: ites that the change or decom po- 
sition takes place with some materials, such as palm oil, at or below 
the melting point of bismuth (510° F.). 
melting tin (440° F.) as the lowest temperature which the operator 
need take any note of, and the test of melted nitrate of potash 
(G60° F.) as the highest temperature which the operator need take 
coupled with the absence of any state- 
ment that the process can be operated at a temperature as low as the 
melting point of tin, with any fat matter, show that the temperature 
relied upon is one exceeding the melting point of tin (440° F.), and 
not exceeding the melting point of nitrate of potash (660° F.), the 
temperature of the melting point of lead (612° F.) being the tem- 
— for general practice. 
. Do you find in that patent any statement or intimation that 
by reason of the presence of water the patentee had discovered that 
fats could be decomposed at a temperature below that at which fats 
are decomposed by heat alone ? 


note of. 


| do not. 


These tests, 


It also gives the test of 


Q. 4. What thickness of metal would be required to sustain the 
pressure specified in the plaintiff’s patent for a vessel of about two 
feet in diameter inside and of capacity to contain 1,200 gallons ? 


A. Assuming that the vessel was made of 


iron, of the thickness 


required for safety, and with the iron not subjected to a greater ten- 
sile strain than is desirable in practice, 
pounds per square inch, the vessel would have to be from 10 to 12. 
inches in thickness in order that it might sustain without risk or 
injury the test strain of 10,000 pounds to the square inch, which is 


stated in the patent. 


say 


from 10,000 to 12,000 


().5. From your acquaintance with the state of the useful aris in 
the vear 1554 do you know if there was then known any convenient 


vessels in which to heat liquids that would with safety sustain the 
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pressure named in the patent other than a coil of pipes and the 
generator of Perkins’ flash steam apparatus ? 

A. I know of none others. 

().6. To sustain high pressnres must not the thickness of metal be 
increased in proportion to the increased diameter? Give your rea- 
sons for its being so. 

A. The thickness of the metal of a vessel to sustain pressures 
must be increased in proportion to the increase of diameter, because 
the greater the diameter the greater the surface upon which the 
pressure can act. For example, in a vessel of ten Inches in diam- 
eter the aggregate force which tends to burst the vessel is equal to 
the pressure per square inch multiplied by the number of inches of 
the diameter, or ten. If the diameter be doubled to twenty inches 
the aggregate bursting force 1s equal to the same pressure per square 
inch multiplied by the new number of inches of diameter, or 
twenty. 

(). 7. In one of vour former answers you speak of the coil of tub- 
ing of small diameter, namely, balfan ineh. Is it half an inch of 
internal or external diameter, and what is the other diameter? 

A. The diameter of half an inch is half an ineh internal diam- 
eter, it being customary, among engineers, When speaking of tubes 
and pipes, to designate them by the dimensions of the internal diam- 
eter. ‘The external diameter mentioned in the patent for such tubes 

is one Inch. 
US5 (Q). 8. Prior to 1854 were there vessels known in which to 
heat liquids, with the vessel entirely full of the liquid, with 
provision for the expansion of the liquid, without escape under heat, 
so that steam should not form in the vessel, and, if vea, what were 
such means ? ) 

A. So far as my knowledge extends prior to the date mentioned 
there were such vessels known, consisting of a coil of tubes in con- 
nection with a vessel fitted with a loaded piston, which would per- 
mit the liquid in the vessel fo expand without danger of bursting it, 
and without steam being generated. I also recollect a deseription 
of another vessel consisting of a tube connected with a bellows- 
furmed vessel of flexible metal, heavily loaded, which tube and ves- 
sel were entirely filled with the liquid; the pressure was sufficiently 
great to prevent the formation of steam, and the expansibility of 
the flexible vessel permitted the liquid to expand by the action of 
heat without risk of bursting the tube. 

Q. 9. What, if any, provision is made in the plaintiff’s patent 
either for the cireulation of the emulsion of fat and water or for the 
circulation of the water through the fat? 

A. There is no provision whatever made in the patent for what I 
understand to be cireulation, which I understand to be the move- 
ment of one article around in a circuit so that it passes, at least, 
twice through the same medium or article. The patent describes a 
pump for the purpose of forcing the intimate mechanical mixture 
of the fat and water once through the tubular vessel, the mixture 
being forced in at one end of the vessel, escaping at the other end, 
and never passing twice through any portion of the vessel. The 
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patent does not deseribe any means whatever of producing a circu- 
lation of water through the fat, nor does the patent suggest such an 
operation. 

Q. 10. Does the patent provided for making a thorough admix- 
ture of the fat and water, termed an emulsion, before it is introduced 
in the apparatus, and does it provide for maintaining this thorough 
admixture while it is subjected to heat in the apparatus ? 

A. It provides for both. 

(). 11. Have you visited the establishment of the defendant and 
seen his apparatus in operation for decomposing fats, and, if yea, 
state whether you found, while the fat was subjected to heat in that 
apparatus, the water and fat were maintained in a state of admix- 
ture, and, if not, by what mode of operation did the water act upon 
the fat? 

A. I visited the establishment of defendant and saw the apparatus 
in operation which were there used for decomposing fats. I had por- 
tions of the contents drawn from different parts of each apparatus. 
I found that the water and fat were not maintained In a state of ad- 
mixture, the fat in one portion of the apparatus being practically 
free of water, and the water in another part of the apparatus being 
practically free of fat. Each of the apparatuses which I saw con- 
sisted substantially of two cylindrical vessels set upright and one at 
a higher level than the other; the upper vessel was connected with 
the lower vessel by means of two pipes of, I should estimate, about 
three inches in diameter, one pipe proceeding from the lower part 
of the upper vessel to the lower vessel. and the other pipe connecting 
the upper part of the upper vessel with the lower vessel. The lower 
vessel was set In a furnace so that it could be heated. There was a 
cock at the lower part of the upper vessel in the vicinity of the con- 
necting pipe and another cock at the upper part of the upper vessel. 
By withdrawing portions of the contents of the upper vessel at this 
point I found that the lower part of the upper vessel did not con- 

tain fatty matter, or contained a mere trace of it in the mix- 
%S4 ture of water and glycerine which occupied that part of the 

vessel. I also found that the upper part of the upper vessel 
contained a mere trace of watery matter, the contents being practi- 
cally fatty matter alone. 


Adjourned to September 14, 1871, at 11 a. m. 


Tuurspay, Sept. 14th, 1871. 
Present: Counsel as before. 


Witness continues: These facts, taken in connection with my knowl- 
edge of the circulation of liquids effected by heat, satisfy me: 

Ist. That in the defendant’sapparatus and in the process employed 
by him there is no intimate mechanical mixture of the fat and water 
as described as being made in the Tilghman patent and as import- 
aut to be maintained until the mixture escapes from the vessel in 
which it is heated, for if there were such an intimate mechanical 
mixture the fat would have been found intimately mixed with water 
in the sample which I caused to be withdrawn from the lower part 


108G) RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


of the upper vessel, and water would have been intimately mixed 
with the fat in the sample which [ caused to be withdrawn from the 
Upper part of the Upper vessel, 

2d. ‘That in the defendant’s apparatus the water circulated, pass- 
ing down from the lower part of the upper vessel into the lower 
vessel, thence upward through the connecting pipe to the upper 
part of the upper vessel, from which part of the apparatus the water 
percolated downwards through the fatty matter in the upper vessel 
to the lower part of that vessel, whenee it started to pass again 
through the same cireuit. The circulation of the water in this 
manner through the apparatus and through the fat contained in 
the Upper vessel is due to the facts that the contents of the Upper 
vessel ure cooler than those of the lower, the latter being set in il 
furnace, by means of which its contentsare continually heated, while 
the upper vessel Is exposed to the air, so that its contents are being 
continually cooled by the radiation of heat from the exposed surface 
of the vessel. Tlence, as the liquid in the lower vessel is heated it 
becomes specitically lighter (by reason of its expansion) than the 
water in the lower part of the upper vessel; consequently the heated 
particles rise through the connecting pipe to the upper part of the 
Upper vessel, and the cooler, ana consequently heavier, particles of 
the liquid in the lower part of the upper vessel descend to take the 
place of those which rise, so that there is a constant cireulation of the 
water through the apparatus and through the fatty matter in the 
upper vessel, and by reason of suc cireulation the water is the 
means of applying heat to the fatty matter and removing from it 
the glycerine as fast as the latter is produced. 

(). 12. Look at the description of the mode of charging defendant’s 
apparatus In the testimony of Jos. T. Verdin in the former case be- 
tween these parties, in lis answer to direct question 128, on pages 
45. and 46 of defendant’s printed proofs, and, assuming defendant's 
apparatus to be charged as therein described, state whether, in the 
working of the process, there can be at any timean intimate admix- 
ture of the fat and water. 

A. L have examined the deseription referred to in the question. 
Under the cireumstances therein mentioned there cannot, In my 
opinion, be at any time an intimate admixture of the fat and the 
water In the apparatus. 

(). 15. Is the mode of operation in the apparatus of defendant sub- 
stantially the same or substantially different from the mode of opera-, 

tion deseribed in the plaintiff's patent”? 
OSS A. In my opinion, the mode of operation of the former is 
substantially different from the latter. 

(). 14. Assume an apparatus to consist of a horizontal digester, 
with a horizontal shaft extending through it, having radial arms 
projecting from it, and so arranged that its shaft and arms are 
rotated by means applied outside, and the vessel to be heated and 
tilled, as deseribed in complainant’s patent, with the emulsion of fat 
and water; and another upparattis to consist of a vertical evlindri- 
eal vessel to contain the emulsion of fat and water, and with its 
upper end open, and this to be place in an outer surrounding vessel, 
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entirely closed, and this apparatus to have connected with it a pump, 
the induction end of which opens into the lower end of the inner 
| vessel, and its eduction end above the emulsion in the inner vessel, 
and this latter apparatus to be heated to a high temperature, and 
| during the operation the pump to be kept in action (for a more 


———9, 


accurate description of the latter apparatus I refer you to the 
testimony of Florence Verdin, defendant’s proofs before the mas- 
ter, in a former case between these parties, answer to the 18th 
interrogatorv-in-chief), and state how the mode of operation in each 
of these apparatuses corresponds with the mode of operation which 


you have already described as taking place in defendant’s appa- 
ratus and with the mode of operation, according to the plainuffs 
patent. 


(( biected to as irrelevant.) 


A. With the apparatus first described the intimate mixture or 
emulsion of the fat and water would be maintained as long as it 
remained under treatment by the continuous agitation produced by 
the revolution of the arms, and the fat and water would he heated 
simultaneously in intimate admixture and under the pressure and 
temperature, substantially as described in the Tilghman patent. 
The mode of operation would be substantially the same as described 
in the patent, and substantially different from the mode of opera- 
tion which takes place with the defendant's apparatus. 

In the latter case, as I understand the construction of the appa- 
ratus and the mode in which it is used, the fat and water would, in 
my Opinion, separate from each other, the fat occupying the upper 

portion of the inner vessel and the water occupying the lower por- 
tion of that vessel. The effect of the pump would be to withdraw 
continuously a portion of the water from the lower part of the inner 
vessel, and to eject it into the upper part thereof above the fat. 

The water so injected would penetrate down through the fat and. 
collect in the lower portion of the inner vessel, beneath the fat, 
whence it would in turn be again withdrawn to go through again 
the same circuit. The heated water would thus circulate through 
the apparatus and through the fatty matter, while the fatty matter 
would remain in the upper portion of the inner vessel. The heat 
in this case would be applied both to the fat and to the water. In 
the respect that in this apparatus the admixture of the fattv matter 
and water is not maintained during the operation, and that the 
water is caused to circulate through the fat, the mode of operation 
is substantially different from that deseribed in the Tilghman pat- 
ent, and is substantially like that which takes piace with the de- 
fendant’s apparatus. 

The mode of applying heat to the fatty matter is different in one 
respect from that used with the defendaut’s apparatus, because in 
: the latter the fattv matter is heated only by the hot water circulat- 
ing through it, while in the apparatus last described in the question 

the fatty matter is heated in part by the hot water in circu- 
WS6 lating through it and in part by the steam enveloping the 
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upper portion of the inner vessel in which the fatty matter is con- 
ined, 


Adjourned to 11 a. m., September 15, 1871. 


RIDA Y Ne ite mber 15 1S71. 
b] b | 
Present “ Counsel is before. 


Witness continues: As, however, the fatty matter is heated by 
the operation of the hot water percolating through it I consider that 
this part of the operation Is not materially different from the mode 
of operation employed in decomposing fats with the defendant's 
apparatus, 

(). 15. Intheapplication of R.A. Tilghman for his patent, granted 
October 3, 1854, and to which your attention has been ealled, he 
states in his letter to the Commissioner of Patents, accompanying 
his application, that a patent for Great Britain had been granted to 
him for the same invention on the 9th day of January, 1854, to 
which last-mentioned date his United States patent was antedated. 
Please examine the English patent so granted to said Tilghman, 
January 9, 1854, and state what is the temperature required by that 
patent for decomposing fats into fat acids and glycerine, and the 
reasons for your opinion. - 


(Complainant’s counsel objeets to all parts of the testimony of this 
witness which refer to his construction of the specification of com- 
plainant’s patent, because that is a matter of law for the court, not 
within the province of an expert.) 


A. I have examined a copy of the specification of the English 
patent referred to in the question, The temperature required by 
that patent for decomposing the fatty matter into the fat acids and 
glycerine is at or about the melting point of lead, not being less 
than the melting point of tin (440° F.) and not exceeding the melt- 
ing point of nitrate of potash (660° PF). My reasons for this opinion 
are that the English specification states that the vessel to be used is 
one in which the mixture of fatty matter and water “ can be sub- 
jected to the action of heat to a temperature about the same as that 
of melting lead, until the operation is completed.” This general 
statement is qualified somewhat by a subsequent statement. that the 
change (/. ¢., the decomposition) with some fatty matters takes place 
“at or below the melting point of bismuth ” (510° F.), but the patent 
subsequently states that even with such materials “the heat bas been 
carried considerably above the melting point of lead, without any 
apparent injury, and the decomposing action of the water becomes 
more powerful as the heat is increased.” The patent also gives a 
series of thermometric indications by means of which the tempera- 
ture of the apparatus may be indicated to the operator. The lowest 
one of these is the melting point of tin (440° F.), which is evidence 
to my mind that it was the intention of the patentee that the work- 
ing temperature should never be lower than the melting point of 
tin. This conclusion is placed beyond any doubt by the language 
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of the second part of the English specification, in which the patentee 
states as follows: “The degree of heat is less than that which is 
necessary to produce free fat acids, and should generally be kept be- 
tween the melting points of tin and bismuth ”—that is, between 440° 
F. and 510° F. My reason for stating that the highest temperature 
was not to exceed the melting point of nitrate of potash is that the 
patent gives that point as the highest thermometric indication of 
which the operator need take note. 
Q. 16. Please examine in the paper now shown you, being 
Y87  acertified copy of the file and contents in the matter of the 
patent granted to the complainant by the United States Oc- 
tober 3, 1854, the copy specification set forth in such paper, and 
originally filed by said Tilghman in his application for said patent, 
and state what is the temperature set forth in, and acquired by, that 
specification for decomposing fats into fat acids and glycerine, and 
the reasons for your opinion. 


(Same objection as before.) 


A. The temperature required for the purpose is at or about the 
melting point of lead, being not less than the melting point of tin 
(440° F.), and not exceeding the melting point of nitrate of potash 
(660° F.). My reasons for this opinion are that the copy specifica- 
tion set forth in the paper now shown me appears to be identical in 
language with the English specification referred to in the last ques- 
tion and answer, so far as respects the entire descriptive portion of 
it, and it contains the same statements as I have referred to in my 
answer to the previous question. My reasons, therefore, are the 
same as are given in my answer to the previous question. 


(The paper shown witness is put in evidence by defendant’s coun- 
sel, and the same is marked “ Defendant’s Exhibit No. 11, Septem- 
ber 15, 1871, R. E.S., Ex’r.”) 


Q. 17. Does the specification of complainant’s patent indicate to 
your mind the discovery on which the process described therein is 
based ; and, if so, what is such discovery ? And give your reasons 
for any opinion which you may express. 

(Same objection as before.) 


A. It does indicate to my mind such a discovery, viz., the discov- 
ery that fatty matter could be decomposed into fatty acids and glyce- 
rine at the temperature at which it could be decomposed in open 
vessels, and even at a higher temperature, with great quickness and 
perfection, and without apparent injury, provided it be maintained 
during the operation in intimate mixture with water and under a 
pressure sufficient to prevent the water from escaping from that 
mixture in the form of steam. 

Q. 18. And what is the heat and pressure and the conditions 
deemed necessary, as stated in the patent? And state also the length 
of time in which the decomposition would be effected in view of the 
discovery stated in your last answer. 


(Same objection as before.) 
137—883 
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A. The heat deemed necessary is at or about the melting point of 
lead (612° F.), not less than the melting point of tin (440° F.), and 
not exceeding the melting point of nitrate of potash (660° F.). The 
pressure deemed necessary is one which may rise as high as a work- 
Ing pressure of 2.000 pounds to the square inch, and not less than 
one which will prevent water from escaping the form of steam at 
the temperature of melting tin, which would be about a pressure 
of S45 pounds above the atmosphere. The conditions deemed 
necessary, in addition to the preseribed heat and pressure, are that 
the fatty matter and water shall be intimately mixed before they 
are su-jected to the heat and pressure, and shall be maintained “in 
the same state of intimate mixture” during the entire operation. 
The length of time in which the decomposition would be effected, 
according tothe patent,is very short, a mento time that is deemed 
expedient being ten minutes. 


Cross-examined: 


X Q 19 When did you take the specimens from defendants’ 

apparatus, as stated in your eleventh answer, and who were 
present ? 

9SS A. I think on or about the 4th day of the present Septem- 
ber. The persons who were present were Mr. R. G. Mitchell, 

the defendant; his son, Henry P. Mitchell, and the operative who 

had charge of the apparatuses. His name I do not know. 

X Q. 20. From how many apparatuses did you take specimens ? 

A. In the tirst place | had specimens taken from one apparatus. 
I subsequently had specimens taken from the whole six apparatuses 
that were in use; the specimens in the last instance, taken from 
the lowest stopcock of each upper vessel, being all drawn into one 
small vessel, aud the.speeimene from the upper stop-cock of each 
upper vessel being all drawn into another small vessel. 

XQ. 21. What was the pressure in said apparatuses at the time? 

A. My recollection is that the pressure was about 12 atmospheres 
above the atmospheric pressure, or about one hundred and eighty 
pounds to the square inch. | 

XQ. 22. For how many hours had each appararatus been in 
operation at the moment when you took these specimens? 

A. I do not know of my own knowledge. IT understood the opera- 
tor to say that he had had on the pressure since 5 o’clock in the 
morning, in which case each apparatus had been in operation about 
nine and a half to ten hours when I had the samples drawn. 

X Q. 25. Did you ever see samples taken after the apparatus had 
been only one or two hours in operation ? 

A. IT never did. 

XQ. 24. What was the appearance of the specimens of the water 
—was it clear or milky? 

A. They were not clear, but could hardly be said to be milky. 
They had the appearance of what is commonly called slightly turbid 
water, or opalescent. | 


E. 8S. RENWICK. 
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Subscribed and sworn to before me this 15th day of September, 


1571. 
R. E. STILWELL, 
Examiner, ete. 


; Tuurspay, Sept. 14th, 1871. 
Present: Counsel as before. 


CHarces F. CHANpLer, being sworn as a witness on the part of 
the defendant, deposes and says as follows: 


Q. 1. What is your name, age, residence, and vccupation ? 

A. Charles F’. Chandler; age, 34; reside at 70 E. 49th street, New 
York ; . occupation, chemist—professor of analytical and applied 
chemistry in the school of mines at Columbia College, professor of 
chemistry in the New York College of Pharmacy, chemist to the 
department of health of the city of New York, consulting chemist to 
several manufacturing companies. 

(). 2. Staté what is the specific gravity of melted fat, in the aggre- 
gate, as compared with the specific gravity of water, both being at 
the same temperature. 

A. The specific gravity of melted fat varies from 90 to 92 hun 
dredths of water of the same temperature, or about nine-tenths. 

(). 3. Will heat without the presence of water or steam decompose 

fats; and, if yea, at what temperature? 

O89 A. Heat decomposes fat in the absénce of water or steam 

at a temperature of about 600° F., varying perhaps from a 
little above 500 degrees up with different fats. 

(Q). 4. What chemical effect in the decomposition of fats will the 
presence of water or steam exert? 

A. The presence of water secures the hydration of the constitu- 
ents of the fat, so that they appear as fatty acids and glycerine. 

Q. 5. Will there be any difference in the chemical effect and the 
chemical] result whether the decomposition takes place in the pres- 
ence of water or of steam ; and, if not, why not? : 

A. There will not be any difference either in effect or result, as 
the hydration of the constituents of the fat is effected with equal 
facility by both water and steam. 

(). 6. Does the vaporization of water effect any change in its con- 
stituents? 

A. It does not. 

Q. 7. Will glycerine without the application of high temperatures 
undergo decomposition so as to develop acroleine on standing, even 
for several years? 

_A. It will not. Its permanency is such that it is recommended 
as a superior material for lubricating delicate machinery, such as 
clock-work, and also for floating compasses. 

(). 8. What would be the effect in such uses of glycerine if it was 
tinctured with acroleine ? 

A. Acroleine undergoes oxidation to a greater or less degree when 
exposed to the air, changing to acrylic acid, which would be liable 
to cause a corrosion of metals to which it might be applied. 
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Q. 9. What is the proportion and quantity of lime required to 
completely saponify fat with water so as to produce a solution of 
glycerine? 

A. Nine and one-half per cent. of pure lime is required when the 
combination is perfect. 

Cross-examined : 

X Q. 10. Referring to your answer to question 35 in chief, state 
what are the products formed when fats are decomposed by heat 
alone in the absence of water or steam. 

A. Free fatty acids, together with several products of decomposi- 
tion derived from the glyceryl which would form glycerine, were 
water present to hydrate it, and in part from portions of the fatty 
acids. This destruction is due to the fact that the water necessary 
to hydrate the fatty acid which is formed is abstracted from the 
glyceryl and from portions of the acid itself. 

X Q. 11. L understand you to say that when fats are decomposed 
by heat alone, in the absence of water or steam, no solution of gly- 
cerine is formed ; is that so? 

A. It is, as glycerine can only be produced from the fat by the 
combination of water with the glyceryl, and under the action of 
heat, in the absence of water, this glyceryl, instead of taking water 
and forming glycerine, gives the elements of water to hydrate the 
fatty acids and becomes acroleine. 

X Q. 12. When fats are decomposed by heat alone, in the absence 
of water or steam, what becomes of the fat acid which is formed: 
does it remain in the vessel in which the fat is heated, or does it 
distill over in the form of vapor along with the vapor of acroleine? 

A. The decomposition of fat by heat, in the absence of water 

990 or steam, takes place at a temperature which, under the ordi- 

nary atmospheric pressure, is sufficient to distill off gradually 

the products of decomposition, and the fatty acids, acroleine, ete., 
pass over together in the state of vapor. 

X Q. 13. Did you ever treat the fat by heat in the presence of 
steam so as to produce fat acids and solution of glycerine ? 

A. Never did. 

X Q. 14. Do you know what is the proportional quantity of lime 
employed in practical manufacture of fat acid to completely saponify 
the fat? 

A. All the way from one-half per cent. to fourteen, according to 
the operation and quality of lime. 

XQ. 15. Where have you seen the manufacture of fat acid and 
glycerine practically carried on? 

A. I have seen the manufacture of fat acids practically carried 
on in New Bedtord ; the manufacture of glycerine I have never seen, 
except as a laboratory operation, by the use of oxide of lead with 
fat. 

X Q. 16. Was the New Bedford process to which you allude the 
distillation process ? 

A. It was not. 
X Q. 17. How much lime was used there ? 
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A. I have no recollection ; it was many years ago I visited the 
establishment. 

X Q. 18. When is 14 per cent. of lime used to saponify the fat in 
practical manufacture ? 

A. The figure 14 I obtain from the testimony of C. T. Jones, one 
of the witnesses for the plaintiff in this case, and to my recollection 
he does not specify the details of his process. 

-X Q. 19. When is } per cent. of lime used, as stated by you in 
your 1l4th cross-answer? 

A. When the operation is conducted under pressure. 

X Q. 20. Where did you get that information ? 

A. From the testimony of the same witness. 

X Q. 21. Do you refer to the printed testimony of C. T. Jones in 
the suit of Tilghman v. Mitchell ? 

A. I do. 

X Q. 22. Did you ever know the manufacture of fat acids to be 
practically carried on by the use of heat alone, in the absence of 
steam or water? 

A. No; the products of the decomposition to which I have already 
alluded would make such a process impractical. 

X Q. 23. Have you ever witnessed the operation of making fat 
acids and glycerine by the action of water and heat? 

A. I have not, though I have suits of specimens illustrating the 
process, including the materitls and products. As the operation 
tukes place in a closed vessel there is very little else to be wit- 
nessed., 

X Q. 24. Where did you get your specimens ? 

A. From the factory of R. G. Mitchell. 

X Q. 25. Did you ever see the practical operation of making 
these ? 

A. I did not. 

X Q. 26. Did vou ever see fat treated in the presence of steam so 
as to make fat actd and glycerine? 

A. I never did. . 


Redirect : 


Re-D. Q. 27. Is it necessary for a chemist to witness the 

991 treatment of fat by heat in the presence of steam to enable 

him to form a correct opinion as to whether the chemical ac- 

tion and result would be the same as by the treatment of fat by heat 
in the presence of water? 


(Objected to by complainant’s counsel.) 


A. It is not. 

Re-D. Q. 28. Have you witnessed the working of all chemical pro- 
cesses as to the chemical actions and results of which you could form 
a correct opinion ? 

(Same objection.) 


A. I have not; in fact, a great many of them take place in fur- 
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naces, so that it is impossible to witness the operation, and the effect 
could only be studied by means of the materials and products in con- 
nection with general chemical principles and experience. 


Reecross : 

Re-X Q. 29. When and how did you first become acquainted with 
the fact that fat could be decomposed into fat acid and glycerine by 
heat and water alone? 

A. I can’t state with certainty; but I attended lectures in Berlin in 
1855 on technical chemistry, and have been in the habit of lecturing 
on the subject ever since, consulting the best authorities, and read- 
ing the chemical journals. I presume, therefore, I became familiar 
with the fact as soon as it became public. 

Re-X Q. 30. Do you know when, where,and by whom it was first 
made known to you? 

A. I have already stated in my last answer. - 

Re-X Q. 51. Is that all the auswer you can give to my question ? 

A. It is. 

Redirect: 

Re-D. Q. 32. Look at Ex. No. 10 of defendants’ printed proofs in 
the former case between these parties, which is an article taken from 
the Journal for Practical Chemistry, Leipsic, 1850, article entitled 
- Upon the application of the superheated vapor of water,” by Prof. 
Ki. S. Scharling, page 376, and what is in that article taught to the 
chemical world as to the decomposttion of fats. 

(Objected to as new matter and incompetent question.) 


The experiments of Scharling teach the fact that the elements 
of water, acting on fat ata high temperature, decompose it with the 
production of free fatty acids, 

Re-D. Q. 33. Let me call your attention to the following passage 
in the article referred to in the last preeeding question, namely: “In 
all these distillations not even the slightest trace of aeryl combina- 
tions were observed ; neither did T find pyrelaic or sebacie acid in 
the over distilled water,” and state what that passage, in connection 
with the entire article, indicates to the chemist. 

(Same objection.) 

A. It indieates that the decomposition of the fats, under the cir- 
cumstances deseridbed, was accompanied by the complete hydration 
of the acid and basie constituents of the fat, vielding fatty acids and 
glycerine, unaccompanied by acroleine or any other products of the 
destructive distillation of fat. 


Recross : 
Re-X Q. 34. Was the process of Scharling a distillation process? 
A. It was. 


v92 (Counsel for complainants withdraws the last question and 
requests the examination to be closed.) 


EA Ao. —_— 
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Redirect: 


Re-D. Q. 35. In the process described by Scharling was it the water 
or the products of the decomposition that were distilled ? 


(Objected to as new matter and incompetent.) 


A. The produets of the decomposition were distilled over, the de- 
composition having taken place in the vessel previous to distillation. 

Re-D. Q. 56. Let me call your attention to the temperature at 
which the process was carried on as siated in the article, and state 
whether at that temperature the products of the decomposition would 
be volatilized. 


(Same objection.) 


A. By themselves at that temperature they would not be volatil- 
ized, but the current of superheated steam carried them over me- 
chanically. 


C. F. CHANDLER. 


Subseribed and sworn to before me this 14th day of September, 
1871. 
R. bk. STILWELL, 


Examiner, ete. 


Fripay, Sept. 15th, 1871. 
Present: Counsei as before. 


FLORENCE VERDIN, being called and duly sworn as a witness on 
thre part of the defendant, deposes and says: 


Q. 1. What is your name, age, residence, and occupation ? 

A. My name is Florence Verdin; 56 years of age; residence, Rock- 
land county, New York. I am a farmer. 

(). 2. Were you ever associated with the defendant in the present 
suit, and, if yea, in what business and for what length of time ? 

A. I have been associated with the defendant in the city of New 
York, from 1850 to 1868, in the manufacture of stearic acid and can- 
dles and glycerine. 

Q). 3. Have you now any interest of any kind in the business of 
decomposing fats into fatty acids and glycerine? 

A. None. 

(. 4. When you were associated with the defendant in the busi- 
ness to which you have referred, did you have charge of and were 
you familiar with the apparatus employed in his establishment for 
decom posing fats into fatty acids and glycerine under the Wright & 
Fouche patent ? 

A. I had charge of the Wright & Fouché apparatus from the year 
1860 up to 1868, and operated the same personally. 

Q. 5. State whether you have at any time tested the condition of 
the fat and water in such apparatus at various stages from the time 
of charging up to the time of the completion of the decomposition of 
the fat, and, if yea, how have you tested it and what was the result 
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as to the condition of the materials contaied in the apparatus, In 
se different parts of the apparatus. 

I have tested the materials in the different parts of the appa- 
ane from the beginning of the operation to the end of the opera- 
tion every ten minutes during the process and have found invariably 
that the upper part of the upper boiler contained the fat, and the 
lower part of the upper boiler, within four inches below the line of 

the fat, contained the water during the operation. 
993 Q. 6. In the defendants’ apparatus, referred to by you in 
your answer, is there during the process of decomposing the 
fat any admixture or emulsion of the fat and water ? 

A. Not the least. 

Q.7 Will pure glycerine be decomposed so as to give out an 
odor of acroleine by standing any length of time without the appli- 
‘ation of heat ? 

A. It will not. It requires a high heat to decompose it to pro- 
duce the acroleine. 

Q. 8. If the odor of acroleine impregnated the soap or the fatty 
acids, would it seriously impair their value or not? 

A. It would seriously impair their value. 

(). 9. Prior to the introducdion of the Wright & Fouché appara- 
tus at the defendants’ works had you ever seen a decomposition of 
fat effected by superheated steam in an open vessel? If so, state 
when and where and the quantity of lime used, if any. 

A. I have, in Cincinnati, in the factory of George Shillito. My 
brother conducted the business at that time. He made an opera- 
tion in an ordinary tub or vat with superheated steam and seven 
per cent. of lime, and ‘produced a good decomposition and a perfect 
separation of the fat and glycerine. 

(). 10. You have stated in a former examination, on a reference 
to Master White in a suit between these same parties, that you had 
never seen any stirring or mixing apparatus resembling those now 
used by Tilghman’s licensees in the manufacture of soap and candles 
or in the making of fatty acids and glycerine prior to 1854; state 
whether any such apparatus could be practically used in the old 
lime saponification of fat; and, if not, why not. 

A. I never saw any of those stirring or mixing appar: atuses used, 
for they were inclosed in the boiler. Inever saw any used previous 
to 1854, and since that time only in a closed boiler. Such stirring 
apparatus could not be used, first, because it is not wanted for to 
mix the lime, water, and fat; and, second, when it should be used to 
have any effect to help break up the limesoap the lime soap becomes 
so hard as the saponification progresses that the apparatus would 
be stopped by the mass of lime soap, which becomes as hard as a 
soft sandstone or pumice-stone. 


Cross-examined : 


X Q. 11. Referring to your 4th answer, state what was the condi- 
tion of the materials in the “ four inches below the line of the fat,” 
there mentioned. | 

A. The condition of the materials in the fuur inches below the 
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line of the fat within the first hour of the operation, after we had it 
up to the required pressure, was that there was no change in 
the condition of the water, with the exception of some impurities 
floating through it; and after that, as the decomposition ‘com- 
menced, the water began to look slightly white, and the nearer we 
came to the a of the decomposition the water took the 
appearance of milk and the fat appeared to be decomposed. 

A Q. 12. Referring to your 9th answer, state what were the pro- 
ducts of the operation on fat with seven per cent. of lime and super- 
heated steam In an open tub. 

A. It was lime soap and free fatty acids and glycerine, of course. 

X Q. 13. What quantity or proportion of free fat acids were pres- 

ent in said products ? 
99-4 A. I did not analyze the quantity or proportion, and I do 
not know. 

X Q. 14. Can you swear that there was one per cent. of free fat 
acid present in said products ? 

A. I cannot swear to anything which I have not ascertained. 

X Q. 15. Was that process of saponification of fat with seven per 
cent. of lime and superheated steam in an open vessel employed 
as a manufacturing operation ; and, if so, for how long and by 
whom ? 

A. I do not know whether it was employed as a manufacturing 
operation, but I was told by my brother that it doesn’t take much 
longer time to perform the operation than it does in their closed 
tank. 


(Complainant’s counsel objects to hearsay portion of this answer.) 


X Q. 16. Did not George Shillito, for several years after this ex- 
periment, use a closed tank with water at a high temperature and 
pressure, and about six or seven per cent. of lime, to decompose the 
fat in his regular manufaeture ? 

A. I think he did; but I don’t know what percentage of lime he 
used; I know he use- the closed tank and superheated steam. 


F. VERDIN. 


Subscribed and sworn to before me this 15th day of September, 


1871. 
R. E. STILWELL, 


Examiner, &c. 


Rotanp G. Mitrcue tt, the defendant, being called and duly sworn 
as a witness on part of the defendant, deposes and says: 


(Q. 1. Have you ever had any conversation with the complainant 
in this suit relative to the method of manufacture in decomposing 
fats at the works of Price & Co., in London; and, if so, when, onl 
what was such conversation ? 

A. After the extraordinary testimony given by complainant in the 
original suit and found on the printed record from pages 103 to 106, 
in which Mr. Tilghman testifies that he was several years in London, 
after 1854, during which he visited the manufactory of Price & Co., 
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in London, and had not personally inspect-d their mode of working, 
and did not know bow they worked, I asked him the reason for the 
want of such knowledge. He stated in reply that Mr. Wilson, who 
was the managing director of that company, Was trying to invent a 
process of his own,and would not allow him to inspect it, but, owing 
to an accident which prevented the working of that process, he (Mr. 
Tilghman) was called to their assistance. He then found that they 
had put a copper cylinder into an iron boiler. The copper cylinder 
leaked, allowing the fatty acids to come in contact with the iron, 
which discolored them. They took out the copper cylinder and 
lined the iron boiler with lead, which they sustained in its place by 
hoops of copper made from the defective cylinder. From the letter of 
Wilson to Tilghman, dated July 15, 1865, found on page 3258 of the 
printed testimony in the case of Tilghman ev. Werk ef al, it appears 
there was a stirrer in the vessel,“ but plainly insufficient for the 
proper contact of the water with the fatty body.” No reference to 
this letter of Wilson’s to Tilghman was made In that conversation, 
it having been written after such conversation took place. 


R. G. MITCHELL. 


Subscribed and sworn to before me this loth day of September, 
Isvl. 
~ Rk. E. STILWELL, 


Eraminer. &e. 


OD Defendant’s counsel states that, under the order of the 

court ane the nvrecment of the complainant’s and defend- 
ants solicitors, there are remaining to the defendant two more days 
In Which to put in testimony in this case; but defendant, not desir- 
Ing to examine more withesses here in this city, requests complain- 
and his counsel to permit defendant to occupy such remaining time 
In taking testimony at Cincinnati, at such time within the next two 
weeks as may be convenient to the counsel for complainant, and 
complainant to have same length of time thereafter to reply. 

DrrenpAnt’s Exutprr No. 1. Sept. 7, 1871. R. E.S., Ex’r. 
WasnHIncton Ciry, D. C., November 23, 1867. 

C. M. Keller, I’sq., 37 Park Row. 

Dian Str: Your letter of vesterday to hand. I found it neces- 
sary to call upon Judge Fisher and ask for postponement in the 
matter, Brown v. Dutton, interference. He granted me, for you, the 
postponement to first Wednesday int January, 1868, upon condition 
that you would notify Dutton. B have also ordered copies of all 
papers In the appheation of Richatd A. Tilghman for extension of 
his patent of January 9, 1854, “ purifying fatty bodies,” except two 
books (exhibits), one quite large octavo, five or six hundred pages, 
and the other small. Thinking it probable that you can obtain 
the books very much cheaper, I enclose herewith a memoranda of 
the books, and await a reply as to whether I shall order them from 


ottice. 


Very respectfully, 


WM. C. McINTIRE. 


o 
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DEFENDANT'S Exuiit No. 2. Sept. 7, 1871. R. E.S., Ex’r. 
Wasnineton Crry, D. C., November 29, 1867. 
S. D. Law, Esq., 25 Pine street, N. Y. 


Dear Sir: Your favor of the 27th to hand yesterday. The office 
being closed, I could not attend to the matter until this morning, 
when I discovered that the examiner had reported favorably and 
commissioner had extended patent. T therefore telegraph you to 
save time. 

Very respectfully, WM. C. McINTIRE, 
P. O. Box 381. 


In the matter of Rich’d A. Ti!ghman, “ Purifying fatty bodies.” 


DrEFENDANT’s Exurpit No. 3. Sept. 7, 1871. R. E.S., Ex’r. 
Blank No. 1. 
The Western Union Telegraph Company. 

The rules of this company require that all messages received for 
transmission shall be written on the message blanks of the com- 
pany, under and subject to the conditions printed thereon, which 
conditions have been agreed to by the sender of the following mes- 


sage. 


2? WILLIAM ORTON, Pres't. 
O. H. PALMER, See’y. 
Dated Wasnuinetos, D. C., Nov. 20, 1867. 
Received at , 134 Pearl, Nov. 29. 
196 ToS. D. Law, 25 Pine: : 


Tilghman’s extension was granted Saturday last, twenty- 


third (25d). 
WM. C. McINTIRE. 
S—N. Y., 40. Collect. 


Derenvant’s Exuipit No. 4. Sept. 7, 1871. R. ELS. Ex’r. 
Blank No. 1. 0421 
The Western Union Telegraph Company. 

The rules of this company require that all messages received for 
transmission shall be written on the message-blanks of the company, 
under and subject to the conditions printed thereon, which condi- 
tions have been agreed to by the sender of the following message. 

WILLIAM ORTON, Pres't. 

O. H. PALMER, Sec’y. 

Dated Wasuinaton, D. C., — 29, 1867. 

Received 5 p. m. at 145 Broadway, Nov. 29. 
To 8. D. Law, Esq., 25 Pine St.: 

Patent not actually gone out of office, but will in day or two (2). 


WM. C. McINTIRE. 
13—N. Y., 52. Collect. 
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DkEFENDANT’s Exuipit No. 5. Sept. 7, 1871. R. ELS, Ex’r. 


25 Pine Sr., New York, Nov. 19, 1867. 


Patent of Richard A. Tilghman, dated Jan’y 4, 1854. Process for 
purifving fatty bodies. 


Sir: Please inform me whether any application for an extension 
of the above-named patent has been made; and. if so, when the 
hearing is set down for, and when objections, if any are made, are 
to be tiled, ete. 

Please inform me as to the above on the receipt of this. 

Yours, ete., Ss. Db. LAW. 

Com. of Patents, Washington, D. C. 


(Answered in pencil as follows :) 
App. for ext’n filed March 16, 67. Hearing June 17, 67. Prob- 
ably extended. 


A. M. 
(On the back: “Patent. Nov. 21, 1867. Office.” 


DereNvAnt’s Exutpir No. 6. Sept. 9, 1871. R. ELS. Ex’r. 


4 


Specimens of candles referred to by the witness, Grant, interroga- 
tory 15, page 14. 


997 Derrexpant’s Exuiprr No. 7. Sept. 9, 1871. R. E.S., Ex’r. 


The U. States Patent Office to all persons to whom these presents 
shall come, Greeting : 

This is te certify that the annexed is a true copy from the files of 
this office. 

In testimony whereof I, A. M. Stout, Aeting Commissioner of 
Patents, have caused the seal of the Patent Office to be hereunto af- 
fixed this seventeenth day of January, in the year of our Lord one 
thousand eight hundred and sixty eight, and of the Independence 
of the United State- the ninety-second 

[Seal of U.S. Patent Office. } 


A. M. STOUT. 


DrrARTMENT OF THE INTERIOR, 
Unrrep States Parent OFFIce, 
Wasuineron, March 16th, 1867. 

On the petition of Richard A. Tilghman, of Philadelphia, Pa., > 
praying for the extension of patent granted to him the 3d day of 
October, 1854, and antedated January th, 1854, for an improve- 
ment in process for purifying fatty bodies, for seven years from the 
expiration of said patent, which takes place on the 9th day of Janu- 
ary, 1S6S: 

It is ordered that the said petition be heard at the Patent Office 
on Monday, the 17th day of June next, at 12 o’clock m.; and all 
persons are notified to appear and show cause, if any they have, ‘ 
why said petition ought not to be granted. 
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Persons opposing the extension are required to file, in the Patent 
Otlice, their hietions specially set forth in writing, at least twenty 
days before the day of hearing. All testimony filed by either party, 
to be used at the said hearing, must be taken and transmitted in 
accordance with the rules of the office, which will be furnished on 
application. 

lepositions and other papers relied upon as testimony must be 
tiled in the othece twenty days before the day of hearing ; the argu- 
ments, if any, within ten days after filing the testimony. 

Ordered, also, that this notice be published in the Republican and 
the Intelligencer, Washington, D. C., and in the Universe, Philadel- 
phia, Pa., once a week for three successives weeks; the first of said 
publications to be at least sixty days previous to the day of hearing. 

T. C. THEAKER, 
Commissioner of Putents. 


P. S—Editors of the above papers will please copy, and send their 
bills to the Patent Office, with a paper containing this notice. 


DEFENDANT’s Exuipir No. 8. Sept. 9, 1871. R. E.S., Ex’r. 


The U. S. Patent Office to all persons to whom these presents shall 
come, Greeting : 

This is to certify that the annexed is a true copy from the files of 
this office of the file and contents in the matter of the application 
for extension of the letters patent granted Richard A. Tilghman, 
dated October 3, 1854, and antedated January 9, 1854, No. 6801, 
for “ process for purifying fatty bodies.” 

In testimony whereof I, M. D. Leggett, Commissioners of Patents, 
have caused the seal of the Patent Oftice to be hereunto affixed this 

sixth day of September, in the vear of our Lord one thousand 
998 eight hundred and seventy-one, and of the Independence of 
the United States the ninety-sixth. 
[Seal of U.S. Patent Office. ] 
M. D. LEGGETT, 


Commissioner. 


Puitapetrnuia, March 15, 1867. 
Hon. T. C. Theaker. 

Sir: Enclosed please find the application of Richard Tilghman 
for extension of patent, with a certificate of deposit of fifty dollars, 
the amount of first fee: also a power constituting me his attorney 
in his application. 

Yours, respectfully, 
GEORGE HARDING, 
Per G. B. 
To the Hon. T. C. Theaker, Commissioner of Patents: 

The petition of Richard A. Tilghman, of the city of Philadelphia, 
respectfully represents : 

That your petitioner was the inventor of a certain new and _ use- 
ful improvement in process for purifying fatty bodies, for which let- 
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ters patent of the United States, dated October 35, 1854, No. 11766, 
were granted to bim for fourteen vears from the 9th day of January, 
1854. 

That the said improvement has been and is now extensively used, 
and has been of great value to the public, and that, without neglect 
or default on the part of your petitioner, he has failed to realize 
from the use and sale of the invention remuneration for the time, 
ingenuity, and expense bestowed on the production of the invention 
and the introduction of it into public use. Your petitioner, therefore, 
prays that the said letters patent may be extended for the further 
term of seven years, your petitioner having paid into the Treasury 
of the United States fifty dollars, and complied with the other pro- 
visions of the acts of Congress in such case made and provided. 

Your petitioner hereby appoints George Harding, of Philadelphia, 
his attorney, authorizing him to correspond with the Patent Office 
and take all needful steps in the prosecution of this application. 

R. A. TILGHMAN., 


[50ects. R.A. T. Mar. 15, 1867. 50 cts.] 
Ciry oF PHILADELPHIA, State of Pennsylvania: 


PHILADELPHIA, March 15, 1867. 
Richard A. Tilghman, being duly sworn, doth depose and say the 
statements contained in the foregoing petition are true. 
W. W. DOUGHERTY, 
Alderman. 
[5ets. R.A. T. Mar. 15, 1867. Sets. ] 


(On the back:) Mar. 16, 1867. 


DEPARTMENT OF THE INTERIOR, 
United States Patent OFFICE, 
Wasnutncron, March 16, 1867. 

On the petition of Richard A. Tilghman, of Philadelphia, Pa., 

praying for the extension of a patent granted to him October 

V9 93, 1854, antedated January 9, 1854, for an improvement in 

process for purifying fatty bodies, for seven years from: the 

expiration of said patent, which takes place on the 9th day of Jan- 
uary, L565: 

It is ordered that the said petition be heard at the Patent Office 


on Monday, the 17th day of June next, at 12 o'clock m., and all 
persons are notified to appear and show cause, if any they have, why 
said petition ought not to be granted. 


Persons opposing the extension are required to file in the Patent 


Office their objections, specially set forth in writing, at least twenty 
days before the day of hearing. All testimony filed by either party 
to be used at the said hearing must be taken and transmitted in 
accordance with the rules of the office, which will be furnished on 
application. 

Depositions and other papers relied upon as testimony must be 
filed in the office twenty days before the day of hearing; the argu- 
ments, if any, within ten days after filing the testimony. 
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Ordered, also, that this notice be published in the Republican and 
theIntelligencer, Washington, D.C.,and in the Universe, Philadelphia, 
Pa., once a week for three successive weeks, the first of said publica- 
tions to be at least sixty days previous to the day of hearing. 

T. C. THEAKER, 
Commissioner of Patents. 


P. S—Editors of the above papers will please copy, and send their 
bills to the Patent Office, with a paper containing this notice. 


PHILADELPHIA, April 11, 1867. 
Hon. T. C. Theaker, Commissioner of Patents. 


Sir: I have transmitted the statement and account of R. A. Tilgh- 
man in his application for an extersion of letters patent for purifi- 
‘ation of fatty bodies, together with exhibits in the case, by to-day’s 
mail, 

Very respectfully, your obedient servant, 
GEORGE HARDING. 

(On the back:) April 12, 1867. 


In the Matter of the Petition of Ricuarp A. TILnGHMAN for an ex- 
tension of his patent for an improvement in process for purifying 
fatty bodies, dated October 3d, 1854, No. 11766, and expiring Jan. 
9, 1868. 

Statement of the Petitioner. 


This invention is the application to practice of a chemical dis- 
covery made by the patentee, that water at a high temperature and 
pressure has the power of converting fatty bodies into fat acids and 
solution of glycerine. 

The novelty and originality of the invention have been most 
thoroughly investigated in the course of two suits at law brought by 
the patentee, and the result will appear from the following extracts 
from the opinions of the court: 

In the case of Tilghman vs. Werk, argued in the circuit court of 
U.S., at Cincinnati, Nov., 1860, before Judges McLean and Leavitt, 
Judge Leavitt, delivering the opinion of the court, says: 

* + . . * * * 
It is obvious that in all the descriptions of these processes 
1000 they are essentially different from the plaintiff’s invention, 
by whose apparatus free fat acid is produced solely by the 
chemical action of water at a high temperature under pressure. 

It is certainly true that some of the discoveries referred to, espe- 
cially Milly and Motard and Dunn, approached very nearly to the 
discovery of the plaintiff, but as certainly stopped short of the 
object. They failed to reach the important chemical trath that 
highly-heated water under pressure will produce from fatty bodies 
free fat acid and solution of glycerine without any other agency. 

This view is most convincingly exhibited by the testimony of the 
experts who have been examined as witnesses. It is also sustained 
by the Commissioner of Patents, who, in his note to the defendant 
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Werk, of June 26th, 1858, rejecting his first application for want of 
novelty, distinetly informs him that Mr. T:lghman is the acknowl- 
edged discoverer of this process. 

I have no hesitation in concluding that the attempt to invalidate 
the plaintiff’s patent for want of originality in his invention has 
wholly failed. 

The following is the note of the Commissioner of Patents, above 
referred to, which was one of the exhibits in the case: 

U.S. Parent Orrice, July 26th, 1858. 

Sir: Your application for a patent for an improved treatment of 
fatty acids has been examined. You are referred to Regnault’s 
Chemistry, vol. 2, paragraph 1594; to Payne’s Chemie Industrielle, 
p. 771, and to the patents of R. A. Tilghman, January, 1855, and 
October, 1554. Mr. T. is the acknowledged discoverer of this pro- 
cess. The application is refused for want of novelty. 

Respectfully yours, ete., 
J. HOLT, Commissioner. 


M. Werk, Esq. (care of Munn «& Co.), New York. 


In the case of Tilghman rs. Mitghell, argued. July, 1864, in the 
eircuit court U.S. for New York, Judge Nelson, delivering the opin- 
ion of the court, says: 

* * * * * * * 

Previous to the date of this invention there were but two modes 
known, or in practical use, for decomposing fatty substances, and 
obtaining from them fatty acids and glycerine—one called the lime- 
saponification process, the’ other known as the distillation process. 
It is not material to give a particular description of these modes of 
separating the fatty acids and glycerine; it is sufficient to say that 
thev were different from the patentee’s in the process or mode of 
producing the result, much more expensive and tedious, and have 
generally gone out of use both in this country and in England 
since the complainant’s improvement has become generally known 
and practiced. 

We have looked through the proofs in the case with some care, 
and, without going into them in this opinion, are satisfied that the 
complainant was the first person that discovered the chemical fact 
that fatty or oily substances could be decomposed, and the fatty acids 
and glycerine separated by the action of water at a high tempera- 
ture and under pressure. The jury of the chemical section of the 
Paris Exposition of 1855, of which Dumas, Graham, Persoz, and 

Kuhlman were members, and Stas reporter, acknowledged 
1001 the priority of the claims of the patentee to this invention, 

as will appear from the following extract from their official 
report, page 496: 

“ Saponification agreuse en vase clos. Les chemistes assimilent les 
mati¢res grasses neutres aux ¢thers composés, Cette hypothése a été 
Cniise, pour la premicre fois, par M. Chevreul, dans ses Recherches 
sur les corps gras.” 

“Comme les ¢thers se dedoublent quand on vient a les chauffer a 


, 
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une température eleve, en vase clos, avec de l’eau, on a été tout natu- 
rellement conduit a essayer d’effectuer ce dédoublement avec les corps 
gras neutres.” 

“ L’expérience a confirmé cette prévision.” 

“C’est la, ’origine des nouveaux procédés de saponification que 
nous allons — en peu de mots.” 


“Ce fut M. Richard Albert Tilghman, chemiste de Philadelphia, 
qué imagina, le premier, d’appliquer, en grand, cette réaction.” 

“ Dans une patente prise a Londres, de 25 mars, 1854, * il expose 
ainsi sa découverte, et sa maniére d’operer.” 

“Mon invention consiste dans une no’velle méthode pour obtenir 
des acides gras libres, et une solution de glycérine, au moyen des 
corps gras ou huileux d’origine végétable ou animale, ayant le glycér- 
ine pour base.” 

“Mon invention consiste 4 exposer les graisses, ou les huiles pre- 
citées 4 l’action de l’eau, i une haute température et pression, dont 
l’effet consiste 4 produire la combinaison de l'eau avec les éléments 
des graisses neutres, de facon 4 produire, en méme temps, des acides 
gras libres, et une dissolution de glycérine.” 

* * * * * * * 


In the London exhibition of 1862 the claims of the patentee as the 
original inventor of the agneous saponification process were also 
recognized and a medal was awarded him, which is submitted here- 
with. 

(Reports of juries, exhibition of 1862, Class IV, Sec. A, pp. 3 and 


The journal of the Society of Arts, London, Jan. 25th, 1856. pp. 
148, 150, contains a lecture by G. F. Wilson, F. R. S., managing di- 
rector of Price’s Patent Candle Company, in which the invetition is 
thus spoken of : 

In January, 1854, Mr. Tilghman, an American chemist, who has 
studied all that has been published here and in France on the sub- 
ject of acidification and distillation of fatty bodies, obtained a patent 
for exposing fats and oils to the action of water at a high tempera- 
ture and under great pressure in order to cause the combination of 
the water with the elements of the neutral fats, so as to produce at 
the same time free fat acids and solution of glycerine. He proposed 
to effect this by pumping a mixture of fat and water by means of a 
force-pump through a coil of pipe heated to about 612 Fahrenheit, 
kept under a pressure of about 2,000 pounds to the square inch, and 
he states that the vecsel must be closed, so that the requisite amount 
of pressure may be applied to prevent the conversion of water into 
steam. This is, all must admit, a beautiful, original chemical idea, 
well carried out. It has yet to be proved how far it can compete 
successfully with distillation. We have made an arrangement with 
Mr. Tilghman which will give us the means of testing its commer- 
cial merits. 

The value of the invention consists in the saving of the large 
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quantity of sulphuric acid and lime formerly employed in the manu- 

facture of fat acids and in the production of the glycerine in a purer 
and more concentrated form. 

1002 By the old process 14 pounds of lime and 28 pounds of sul- 
phuric acid were necessary to convert 100 pounds of fat into 

fat acids, and the solution of glycerine produced was so dilute and 

impure that it would not repay the cost of purification and in prac- 

tice was thrown away. 

By the patent process, as now generally worked, only half a pound 
of lime and one pound of sulphuric acid are used for each 100 
pounds of fat, and the solution of glycerine is of 5° to 6° Beaume in 
density and is now all utilized 

The money value of the articles saved, viz., 13} Ibs. of lime at 4 
cent per lb., 27 lbs. sulphuric acid at 4} cents per Ib., and 8 Ibs. 
glycerine at 8 cents per lb., amount- to $1.89} for each 100 pounds 
fat treated. 

By the old process a large quantity of sulphate of lime was pro- 
duced, in a thick, sludgy condition, which contained a considerable 
quantity of fat acid, and required to be repeated.y and laboriously 
washed to get it out, and retained some even when thrown away. 

Owing to this loss 100 Ibs. tallow, or lard stearine, yielded in prac- 
tice only 95 Ibs. fat acids. 

sy the patent process only 4 as much sulphate of lime is pro- 
duced, which is in such distinet crystals that it retains no appre- 
ciable quantity of fat acids, requires no washing, and the yield of 
fat acids is 97 Ibs. from 100 Ibs. fat. 

This is a saving of 2 Ibs. fat acids, worth 12 cents per Ib., or 24 
cents for each 100 Ibs. fat treated, making in all $2.13} saved for 
ach 100 Ibs. fat worked by the patent process. 

A considerable economy of fuel and labor is also obtained by the 
patent process, and the decomposition is much more certain and 
uuiform than by the old process. ; 

The practical introduction of pure glycerine on the large scale 
into pharmacy and the arts may be said to have dated from this 
patent. 


Richardson & Watts. Chemical Technology, London, 1863, vol. 
1, part 3, p. Zol— 


“The only perfectly unobjectionable mode of obtaining glycerine, 
Inasmuch as it alone insures the entire absence of mineral impuri- 
ties, is the decomposition of fats by vapor of water at a high tem- 
perature. This mode of decomposition was first adopted as a means 
of obtaining fatty acids and glycerine by Mr. Tilghman in 1854.” 

Dr. Hartshorne, Monograph on Glycerine, Phila., 1865, p. 9: Gay- 
Lussac and Chevreul patented a process for separating the fatty 
acids in 1825, but glycerine was hardly known in commerce in its 
pure state until the beautiful discovery and invention of Mr. Richard 
Albert Tilghman, of Philadelphia, patented in 1854, by which it 
was found to be obtainable absolutely pure by a very simple pro- 
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reathnany of Henry Bower, Defendant’s Expert, Tilghman v. Mitchell 
(Defendant's Paper-book, p. 172). 


May 6, 1864. 
Present: Counsel for respective parties. 


Henry Bower, sworn on part of the defendant, says: 


I reside in Philadelphia. 
Q. 1. What is your occupation or business ? 
A. Iam a-manufacturing chemist. 
Q. 2. — long have you been such ? 
. About seven years. 

1003 Q 3. State whether, in your business, you purchase and 
purify glycerine for sale when purified. 
do. 

Q. 4. Extensively, or otherwise ? 

A. Extensively. 

Q. 5. Do you know whether there is in the United States any 
person who deals more largely than you in that article ? 

A. I do not know of any other person. 

* * * * * * * 

X Q. 35. Since the introduction of glycerine by Price & Co., to 
what extent has its use increased compared with what it was before 
their introduction ? 

A. It has increased very much. 

X Q. 36. Do you not believe that one hundred bottles of it are now 
used where one was used before Price & Co. introduced it? 

A. I think it very probable. 

* * x * * * * 

X Q. 45. From whom have you ever obtained a supply of ‘crude 
glycerine in Philadelphia ? 

A. From C. H. Grant & Co. 

X Q. 46. For how long a time and in what quantity did you so 
obtain it for manufacture ? 

A. I think a year or more ; large quantities. 

X Q. 47. Do you know how Grant & Co. obtained such glycerine 
as they sold you ? 

A. By decomposing the fat in a boiler which was under pressure, 
and with an agitator running through the boiler. There was water 
also in the boiler. 

X Q. 48. Did you not understand that Grant & Co: were working 
under Mr. Tilghman’s license? 


(Objected to by defendant’s counsel as calling for hearsay.) 
A. Yes, sir; I understood they were working under Mr. Tilgh- 


man’s license. 
X Q. 49. Did you not meet Mr. Tilghman at their works? 


(Objected to.) 


A. I did. 
X Q. 50. In what year was this? 


1108 RICHARD A. TILGHMMAN VS. WILLIAM PROCTOR ET AL. AND 


A. In 1859 or 1860, I think. 

X Q. 51. Was not that the first glycerine that you worked on a 
large scale? 

A. It was the first I worked on a large seale. 

X Q. 52. Were you not the first manufacturer of pure glycerine 
on a large scale in the United States ? 

A. I believe I was. 

X Q. 53. Do you make good glycerine from the crude glycerine 
you obtained at Grant's? 

A. Very good, 

* * * * * * * 

The manufacture of fat acids by the patent process is now being 
carried on in elalit factories In the United States, at the rate of about 
seventeen millions of pounds of fat decomposed per year, on which 
the whole of the above saving is realized, amounting to $562,950.00 
per annum 

In addition to this, about six anda half millions of pounds 

1004 of fat are worked, in four or five factories, by combination of 

the old and the patent process, whereby one-half of the above 

saving is effected, amounting to BH, 590.00 per annum, making the 

total saving to the country $452,500.00 per annum in the present 
actual condition of the manufacture. 

There are also five factories in the United States working about 
twelve millions of pounds of fat by what is called the distillation 
process, Which uses but a small quantity of sulphuric acid (6 per 
cent.), but involves a waste of about twenty per cent. of the fatty 
matter treated and all the glycerine. 

There can be but little doubt that eventually the last two classes 
of manufacturers will be compelled to adopt the patent process or 
leave the trade to those working more economically. 

In this case there will be a further sav ing on these 18} millions 
of pounds of about $809,000.00 per annum, making the total saving 
$741,000.00. 

The account herewith submitted shows that up to the present date 
203 millions of pounds of fat have been manufactured by licensees 
using the patent process exclusively, and it is known that about ten 
millions of pounds more have been treated by Mr. Mitchell, against 
whom suit Is still pending. 

Also 454 millions of pounds have been manufactured by licensees 
using the combined process. The total saving on these quantities 
amounts to $925,693.00 actually realized to the community. 


The following is the history of the progress of the invention in the 


United States: 

In September, 1858, the patentee returned from Europe, where he 
had been engaged ne: arly five vears introducing the process. 

He immediately had an apparatus made and put up at his own 
expense (about $1,400) at the factory of C. H. Grant & Co., Philadel- 
phia, where it was suecessfully worked, and was purchased by the 
manufacturer in July, 1859. 

Another apparatus, costing about $1,500, was immediately ordered 
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and was put up about December, 1859, by the patentee, at his own 
expense, at the factory of N. Ropes & Co., Cincinnati, by whom it 
was purchased and worked. 

At that time nearly all the manufacturers in the West had adopted 
a modification or combination of the patent process with the old lime 
saponification process—that is, they used 7 lbs. lime to 100 Ibs. fat, 
together with water heated in a close vessel under pressure, and 

yroduced a mixture of lime soap and free fat acids which required 
~ 14 Ibs. of sulphurie acid to decompose it. They thus realized a 
saving of one-half of the lime and acid formerly employed. 

These manufacturers were found to be very obstinate in their opin- 
ion that this process was entirely distinct from that of the patentee, 
and also that the quantity of lime could not be reduced below 7 Ibs. 
to 100 Ibs. fat with any good result. 

Notwithstanding the demonstration afforded them by the practical 
working of the two apparatuses in Philadelphia and Cincinnati, they 
all refused either to pay for the portion of acid they already saved or 
to save the remainder by adopting the patent process to the full ex- 
tent. 

Suit was therefore brought in the circuit court of the United 
States against Mr. Werk, of Cincinnati, which was argued in 1860 
before Judges McLean aud Leavitt, and a decision was rendered in 
February, 1862, which settled that, as to the portion of fat acid not 
neutralized by the lime, the mixed process was an infringement of 

the patent. 
1005 The case was, however, still contested before the master 
and was only coneluded in April, 1865, by the defendant 
paving damage-and taking a license. 

In 1862 the patentee prevailed on another manufacturer in Cin- 
cinnati (Jones & Conahan) to allow him to put up at his own risk 
and expense an apparatus costing $8,000. 

Owing to all the machine-shops being fully occupied with con- 
tracts on war vessels, this apparatus was about a year in construc- 
tion, and was brought into successful use in July, 1863, and was 
purchased by the manufacturers, and has been constantly in use up 
to the present time. 

In April, 1862, a suit was commenced in the circuit court [of the] 
United States for New York against R. G. Mitchell, who was manu- 
facturing fat acids by means of a French apparatus (Wright «& 
Fouché’s patent), in which a particular method of heating ou wale 
ing the fat and water in a close vessel was employed. 

This case was argued before Judge Nelson in July, 1864, and in 
November, 1864, a decree was rendered sustaining the plaintiff’s 
patent and deciding that the defendant’s operations were an in- 
fringement thereof. 

This case is still pending before the master upon the question of 
amount of damages. 

Copies of the record, testimony, and opinion of the court in these 
two cases are herewith submitted. 

Shortly after the decision of Judge Nelson most of the manufact- 
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urers took licenses and paid for their previous partial use of the 
patent process. 

In 1865 another Cincinnati firm (Proctor & Gamble) had an ap- 
paratus made in Philadelphia under the directions of the patentee, 
and started into use under his personal superintendence. 

In 1866 a fourth apparatus was made in Philadelphia and started 
in Cincinnati by the patentee for W. H. Woods & Co., who had pre- 
viously been using the distillation process. 

In January, 1867, another apparatus, made in Philadelphia, was 
started in Louisville, Ky., by Cornwall & Bro., who had hitherto 
been using the distillation process. 

Mr. Gross, of New York, has had one made in Philadelphia, and 
expects to start it in April or May, 1867. 

Goodwin & Behr, of St. Louis, expect to start one about the same 
time. 

Proctor & Gamble, of Cincinnati, having had one in use two 
years, have ordered another, which is now nearly finished, at the 
machine-shop of Merrick & Sons, Philadelphia. 

The rate of license charged by the patentee has been twenty cents 
per hundred pounds of fat decomposed. without any lime or with only 
one-half per cent. of lime, and ten cents per hundred pounds of fat 
decomposed with seven per cent. of lime, being in each case less 
than one-tenth of the total saving. 

An examination of the accounts herewith submitted will show 
that up to December 31, 1864, the praitentee had expended in intro- 
ducing his invention into use and in vindicating his legal rights 
therein the sum of SISST4A6, and had received $17,835.08, leaving 
a loss of SHUSLOS, besides his time and labor for six vears, 

In the vear 1865, for the first time, the patent began to be profit- 

able, and he has received up to this date, Aprit dl, S67, thirty- 
10OG) three thousand one hundred and sixty-tive yf) dollars 

(833,165.78) net profit for his time and labor for eight and a 
half vears, 

It is probable that this sum will be increased to thirty-eight or 
thirty-nine thousand dollars up to January % 1808, the date of the 


expiration of lis patent, 
R. A. TILGHMAN, 


STATE OF PENNSYLVANIA, 
City and County of Philadelphia, | 


8s: 


This 11th day of April, A. D. 1867, before me, the subscriber, one 
of the aldermen and ex-officio justice of the peace in and for said 
county, personally appeared the above-named Richard A. Tilghman, 
and on solemn oath that the foregoing statement is true ; and, 
further, that the annexed printed papers [are] true copies of the 
opinions of the court in the eases of Richard A, Tilghman vs. Michael 
Werk and Richard A. Tilghman os. Roland G. Mitchell respectively. 

W. W. DOUGHERTY, 
Alderman. 
(SR. A. T., W887, FG. BP.) 
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WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1117 


1011 PHILADELPHIA, Afay 2, 1867. 
Hon. T. C. Theaker, Commissioner of Patents. 

Sir: Enclosed please find affidavits in the matter of the applica- 
tion of R. A. Tilghman for an extension of letters patent for im- 
proved mode of treating fatty bodies. 

Very respectfully, your obedient servant, 


GEORGE HARDING. 


(On the back :) May 3, 1867. 


In the Matter of the Application of Ricnarp A. TInGHMAN for an 
extension of his patent for an improvement in processes for puri- 
fving fattv bodies, dated Oct. 3d, 1854, No. 11766, and expiring 
Jan. 9, 1868. 


City oF PHILADELPHIA, 
State of Pennsylvania, 


On this 27th day of April, 1867, before me, the subscriber, an alder- 
man and ez officio a justice of the peace in and for said city, person- 
ally appeared Robert E. Rogers, who, being duly sworn according to 
law, did depose as follows: 


I am professor of chemistry in the medical department of the Uni- 
versity of Pennsylvania, and have been so for the past fourteen 
years. 

I was formerly professor of chemistry in the University of Virginia 
for nine or ten years, and was chemist to the geological surveys of 
Pennsylvania and New Jersey for several years. 

I edited the American edition of Turner’s Chemistry and the 
English translation of Lehman’s Physiological Chemistry. I have 
been acquainted with Richard A. Tilghman for the past, twenty 
years. 

I was called upon as an expert in the suits of Tilghman vs. Werk, 
in 1860, and Tilghman vs. Mitchell, in 1864, and then made a care- 
ful investigation of the subject of the manufacture of fat acids and 
glycerine. 

The chemical history of this manufacture happens to be very easy 
to trace, from the fact that it originated from the labors and dis- 
coveries of two of the most celebrated French chemists, Gay-Lussac 
and Chevreul, about the year 1825. Ever since that time researches 
as to the nature and properties of fatty bodies have been rather a 
favorite subject with chemists, and the results obtained and the im- 
provements in the art consequent thereupon are to be found recorded 
in the chemical journals and text-books. 

In the suits above referred to the scientific and technical history 
of the subject was thoroughly gone into, and numerous publications 
and patents, in England, France, and Germany, were referred to by 
the | arvana dre with a view to show a want of novelty in the plain- 
tiff’s invention. 

This invention was the application to practice of an alleged new 
fact or chemical discovery, viz., that water at a high temperature and 
pressure had the power of decomposing neutral fats into fat acids 
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and solution of glycerine, and the main question was: When and 
by whom was that fret first discovered and announced ¥ 

The result of my study of the books and documents cited, and my 
general knowledge of the subject, leave not the slightest doubt in 
my mind that Mr Tilghman was the original discoverer of this 
fact, and that his patent was the first announcement of it to the 

pubhie. 
1012 | have myself witnessed the working of the tubular appa- 
ratus described in detail in Mr. Tilghman’s patent, and found 
it to agree closely with his deseription. 

I consider this discovery and invention to be meritorious and 
beautiful in a scientific point of view, as well as valuable and im- 
portant in its practical application. A tedious, laborious, and expen- 
sive treatinent of the raw material—tfirst with alkali and then with 
acid—is here replaced [by] a simple digestion with water, and the 
desired result is obtained in a must neat, quick, and economical 
manner 

[ am not sufficiently acquainted with the statistics of the manu- 
facture of fat acids in the United States to give an estimate of its 
extent, but I know that it is worked on a very large seale. 

The saving of large quantities of sulphuric acid has a national 
Importance, even beyond its actual value, as we are dependant upon 
foreign countries for the supply of sulphur and nitrate of soda, from 
Which it is made. 

The glycerine produced, in the manufacture of fat acids by the old 
process Was so impure that it was seldom considered worth saving, 
and was generally thrown away. The glycerine then found in com- 
merece Was made by il special and expensive process, and was sup- 
plied in very small quantities. 

Since the introduction of Mr. Tilghman’s process all the glycerine 
produced in the manutaeture of fat acids is utilized, and the supply 
of a pure article in large quantities, and at a comparatively low 
price, has caused its valuable properties to be generally recognized 
and applied to a great variety of purposes, so that its consumption 
has increased, | should suppose, at least a hundred fold. 

R. E. ROGERS. 


Sworn and subscribed this 27th day of April, 1867, before me— 
JOUN WHITE, 
Alderman. 
[5, 5. G. W., April 27, 1867. 5, 5.] 


In the Matter of the Application of Ricnarp A. TinguMan for an 
extension of bis patent for an improvement in processes for puri- 
fying fatty bodies, dated 3d Oct., 1854, No. 11766, and expiring 
January 9th, 1868. 


STATE OF PENNSYLVANIA, oe 
; See 
City and County of Philadelphia, 


On this 24th day of April,.A. D. 1867, before me, the subscriber, 
one of the aldermen and ex officio a justice of the peace in and for 
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said county, personally appeared James C, Booth, who, being duly 
sworn according to law, deposed as follows ; 


I am by profession an analytical chemist, and have been melter 
and refiner in the United States Mint at Philadelphia during the 
past fifteen vears. I studied chemistry with Wobler in Cassel, Ger- 
many, and with Professor Magnus in Berlin during 1833, 1834, and 
1835. From 1835 to the present time I have been engaged as pro- 
fessional analytical chemist. I was professor of chemistry applied 
to the arts in the Franklin Institute, Philadelphia, ten yen and 
professor of chemistry and physics in the Central High School, Phil- 
adelphia, about two years. I was engaged in manufacturing chem- 
istry for three years. Iam the author of the greater part of the 

Encyclopedia of Chemistry ; also of a — upon the prog- 
1013 ress of chemical manufactures, made to the Smithsonian In- 

stitute at the request of Professor Henry. I also edited the 
translation of Regnault’s Chemistry. I have been well acquainted 
with Richard A. Tilghman for the past twenty-five years. 

My attention was first drawn to his process of making fat acids 
and glycerine by his mentioning to mesome time in the fall of 1853 
that he had discovered a method of decomposing fats so as to obtain 
the fat acids and glycerine in a separate state, without the use of 
acids, alkalies, or other chemicals, and that he was just on the point 
of going to Europe to take out patents for the process. 

I remember telling him that I could not conceive how it could be 
done, unless, perhaps, by electricity. 

Shortly afterwards he went to Europe, and was there several years. 

Since that time my attention has been more particularly called to 
the subject by being examined as an expert in the suits of Tilgh- 
man vs. Werk, in 1869, and Tilghman vs. Mitchell, in 1864. 

[ then made a careful study of all the chemical works referred to 
by both parties in those suits, and also made many experiments with 
the process and analysis of products, as will more fully appear by 
referring to my testimony in those causes. 

My conclusion has been that Mr. Tilghman was undoubtedly the 
original discoverer of the chemical fact that water at a high tem- 
perature and pressure had the power of decomposing fatty bodies 
into fat acids and glycerine. Up to the date of his patent there is 
no trace of the knowledge of this fact in any of the chemical treatises 
or in any of the numerous patents relating to the manufacture. 
After Mr. Tilghman’s patent every technical work on the subject 
and many patents, both in Europe and tlie United States, refer to 
the new mode of decomposition. 

I know that Mr. Tilghman has been at very great trouble and ex- 
pense in introducing his process into use, and in prosecuting in- 
fringements. 

The two cases above named were contested with the greatest 
energy ; the whole history of the manufacture, from the time of its 
commencement by Gay-Lussac and Chevreul, was thoroughly in- 
vestigated to find mention of any previous use of the invention, but 
entirely without success. 
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There can be no doubt, in the mind of any chemist, that it was a 
new fact, discovered by the patentee. 

I consider this invention of very great importance and value, as 
it not only saves the large quantities of sulphuric acid and lime 
formerly used, but has been the means of practically introducing 
into the arts, for the first time as an article of commerce, on a large 
scale, a supply of pure glycerine, which has many valuable applica- 
tions and Is greatly extending in use 

From the best statistical information [can obtain I think that, on 
an average, about twenty-five to thirty millions of pounds of fat are 
yearly manufactured into fat acid for candle-making in the United 
States, the saving on which, by Mr. Tilghman’s process, as compared 
with that formerly used, I] should estimate at about two cents per 


pound, amounting to five or six hundred thousand dollars per year. 
JAS. C. BOOTH. 


Sworn to and subscribed before me this 24th day of April, A. D. 


1867. 
H. TREMAINE, 
Alderman. 

[5,5 R.A. T., 867. 5, 5.7 
1014 Inthe Matter of the Application of Ricnarp A. TirguMan for 
an extension of his patent for an improvement In processes 
for purifying fatty bodies, dated 3d October, 1854, No. 11766, and 

expiring January , 1868. 


STATE OF PENNSYLVANIA, — 1... 
City and County of Philadelphia, \~° 


On this 22d day of April, A. D. 1867, before me, the subscriber, 
one of the aldermen and an ex officio a justice of the peace in and 
for said county, personally appeared William M. Tilghman, who, 
being duly sworn according to law, deposed as follows : 

I am the brother of Richard A. Tilghman. [am not in any way 
pecuniarily interested in the patent above referred to. Since Mr. 
Tilghman’s return from Europe, in 1858, [ have been in the habit 
of seeing and conversing with him almost daily. I have been kept 
acquainted with the progress of his legal proceedings in relation to 
the patent, and also with the efforts he has made to introduce it into 
practice. 

I know that since September, 1858, his time and attention have 
been mainly devoted to these two objects. 

He has been frequently absent at the West, sometimes for several 
months together, superintending the putting up and working of ap- 
paratus, and while in Philadelphia was much engaged in attending 


to the construction of it. 
W. M. TILGHMAN. 


Sworn and subscribed this 22d day of April, 1867, before me— 
W. W. DOUGHERTY, 
Alderman. 
W. W. D., April 22, 1867. 5, 5.) 


[5, 5. 
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City AND County OF PHILADELPHIA, ; 
eo 88: 
State of Pennsylvania, 


On this 30th day of April, 1867, before me, the subscriber, an 
alderman and ex-officio justice of the peace in and for said county, 
personally appeared Lewis Laws, who, being duly sworn according 
to law, did depose as follows: 


Iam a memberof the firm of J. P. Morris, Towne & Co, machinists, 
Port Richmond Iron Works, Philadelphia. 

I have been acquainted with Richard A. Tilghman for about 
eighteen years. 

In September 1862, we began to make for him an iron digester 
about 3 feet in diameter and 36 feet long. It was made in the strong- 
est manner and was tested at the pressure of about 450 Ibs. per 
square inch. Owing to our being very fully occupied with contracts 
for Government work, it was some ten months in hand, and was 
finished in July, 1863. 

It was lined with an interior copper vessel, and had a large gun- 
metal pump arranged to be wesal from the outside, and was alto- 
gether a peculiar and complicated piece of apparatus. 

It was made entirely from Mr. Tilghman’s plans and drawings, 
and its construction was superintended by him personally. It was 
sent to Cincinnati and was used there, as I am informed and believe, 
in the manufacture of fat acids and glycerine by a patent process of 
Mr. Tilghman’s. The bill for our work, exclusive of the iron plates, 
pump, ete., which were furnished by Mr. Tilghman, was $1,578.84, 
and was paid by Mr. Tilghman. 

In December, 1864, we began, and in June, 1865, we com- 

1015 __ pleted, for Mr. Tilghman another digester of the same general 

character, but of larger diameter and less length, whieh was 

also sent to Cincinnati and used, as I believe, for the same purpose 

as the first. Our bills for this, exclusive of the iron plates, was 
$5,022.19, and was paid by Mr. Tilghman. 

Since then we have made three other digesters for parties in Cin- 
cinnati, St. Louis, and Jersey City of the same kind as the above 
and fitted up in the same general way. All these five sets of appa- 
ratus were made entirely from plans furnished by Mr. Tilghman, and 
were tested by him before they were accepted and sent away. 

Each one took several months to construct, during which time 
Mr. Tilghman was in the habit of frequently visiting our factory and 
supervising the progress of the work. Mr. Tilghman also guaranteed 
to us payment for the apparatus made for other parties under his 


directions. 
LEWIS LAWS. 


Sworn and subscribed this 30th day of April, 1867, before me— 
JOHN CLOUDS, 
Alderman. 
(5,5. J.C., April 30, 1867. 5, 5.J 
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In the Matter of the Application of Ricuarp A. TiLGHMAN for an 
extension of his patent for an improvement in processes for puri- 
fying fatty bodies, dated Oct. 3d, 1854, No. 11766, and expiring 
January 9th, 1868. 


STATE OF PENNSYLVANIA, | al 
City and County of Philadelphia, j ~~ ° 


On this twenty-sixth dav of April, A. D. 1867, before me, the sub- 
scriber, one of the aldermen and ex officio a justice of the peace in 
and for said county, personally appeared Geo. R. Oat, who, being 
duly affirmed according to law, deposed as follows: 


Tam a member of the firm of Joseph Oat & Sons, coppersmiths, 
Quarry street, Philadelphia. I have been acquainted with Richard 
A. Tilghman about fifteen years. In July, 1859, we made for Mr. 
Tilghman a copper boiler or digester about 3 feet in diameter, 13 
feet long, and { inch thick, with a rotary stirrer or agitator, work- 
ing through a stufling-box. It was very strong—double riveted— 
and weighed about 3,000 Ibs, ; it was tested at 250 Ibs. per square 
inch by hydraulic pressure. It was made entirely fomenh ~a to Mr. 
Tilghman’s plans and under his personal superintendence, and was 
paid for by him—about $1,300 

It was put up at the factory of C. H. Grant & Co., Philadelphia, 
and was used by them for making fat acids and glycerine, as I un- 
derstood, according to a process patented by Mr. Tilghman. About 
September, 1859, we ie another similar copper digester, after Mr. 
Tilghman’s drawing, for C. H. Grant & Co., which was paid for by 
them, 

About October, 1859; we made another similar digester for Mr. 
Tilghman, which was paid for by him and was sent to Cincinnati; 
its cost was about $1,400. 

About October, 1862, we made for Mr. Tilghman another copper 
vessel, of a different kind, about 34 inches diameter and 36 feet long, 
which we put inside a very strong iron digester, made at Morris & 
Towne’s factory, Philadelphia. 

We fitted a pierced a and large pipes to a gun- 
1016 metal pump in the copper vessel; it was a complicated piece 
of apparatus, and was made altogether from Mr. Tilghman’s 

plans and drawings and under his personal superintendence. 

My bill for the copper work was $2,077.63, and was paid by Mr. 
Tilghman. I understood that this apparatus was sent to Cincinnati 
and was used for manufacturing fat acids and glycerine by a patent 
process of Mr. Tilghman’s. 

About December, 1864, we made another apparatus, about 48 
inches diameter and 22 feet 10 inches long, on the same general 
plan; the drawings were furnished by Mr. Tilghman. My bill for 
this was $3,092.37, and was paid by Mr. Tilghman. 

This apparatus was put inside an iron digester made by Morris 
& Towne, and was sent to Cincinnati. 

About August, 1865, we made another copper vessel, 46 inches 
diameter and 28 feet long, of the same general character, after Mr. 
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Tilghman’s drawings, and put it in an iron digester made by Morris 
& Towne; it was sent to Cincinnati. 

About May, 1866, we began another similar copper vessel for Mr. 
Gross, of New York, according to Mr. Tilghman’s directions. This, 
also, was put into an iron digester, made by Morris & Towne, and 
was sent to New York. 

In July, 1866, we made another of similar size and character for 
Mr. Cornwall, of Louisville, Ky., which we put into an iron digester 
made by Merrick & Sons, Philadelphia. 

About the same time we made another for Goodwin & Behr, St. 
Louis, and put it in a digester made by Morris & Towne. 

In November, 1866, we made another for Proctor & Gamble, Cin- 
cinnati, which we put in a digester made by Merrick & Sons. 

All the details of these various apparatus were made entirely ac- 
cording to the plans and under the personal inspection of Mr. Tilgh- 
man, and were tested by him before they were accepted. Each one 
occupied several months in construction, during which time Mr. 
Tighe was in the habit of frequently visiting our factory and 
supervising the progress of the work. 

Mr. Tilghman also guaranteed to us payment for all the apparatus 
made under his directions for the parties above named. 


GEORGE R. OAT. 


Sworn and subscribed this 26th day of April, 1867, before me— 
JOHN WHITE, Alderman. 


(5,5. J. W., Ap’) 26, 1867. 5, 5.) 
(On the back :) Ree’d May 3, 1867. 


EXAMINER'S Room, No. 2, 
U.S. Patent Orrice, November 23d, 1867. 
To the Commissioner of Patents: 

I have the honor to submit the following report in the matter of 
the application of R. A. Tilghman for extension of patent granted 
to him October 3, 1854, antedated January 9, 1854, for process of 
purifying fatty bodies. 

The invention in this case consists in separating what are known 
as fat acids from glycerine by treating animal and vegetable fats 

with water at a high temperature. The result is the produc- 
1017 ‘tion of a solution of glycerine in water and solid fat acids, 

which may be used for the raanufacture of candles and other 
purposes. The glycerine may also be concentrated and purified. 

The novelty of the invention has been fully sustained by verdicts 
in two suits in the United States courts; also, by the scientific juries 
in the London International Exhibition of 1862, and in that of 
Paris of 1855. 

The novelty of the invention is, therefore, not questioned. The 
utility of the invention is also fully shown by the testimony filed in 
the case. The value to the public is proved to be over one thousand 
dollars per day. The invention, though both novel and useful, did 
not yield any return worth mentioning until within the last two 
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vears of the period for which the patent was granted. The inven- 
tion required a total change in the established process of decom- 
posing fats for the manufacture of fat acids, and was, therefore, 
attended with considerable expenditure of money and time. As 
soon as the invention was well introduced infringers used it, se as 
to make it necessary to appeal to the courts for protection. This 
occasioned still further expenditure, which consumed nearly all the 
protits derived from the patent up to within two years of the expira- 
tion of the patent. 

Since that time the patent has yielded a fair return, but not sufti- 
cient to cover the previous twelve years, during which almost noth- 
ing was saved over and above the necessary expenditure. 

There is no opposition to the extension of the patent, nor is it 
believed that the public interest would be affected injuriously by 
granting the extension. 

The invention I regard as one of great value to the public, and 
believe that the petitioner has fully complied with all the conditions 
to entitle him to an extension of his patent. I therefore recommend 
the extension be granted as prayed for. 

BS. HEDRICK, Exvaniner. 

(On the back:) Examiner's report. 

File Wrapper. 
Extension, 
ISty. Hedrick. 

No. GSO], 

Riehard A. Tilghman. 
Of Philadelphia, 
County of “ 
State of Penn. 

Process for purifying fatty bodies. 


Ree’d M’ch 16, 1867. 
Petition io pe in 
Affidavit. 


Specification. 
Drawing. 
Model old pat. “ = 16, 1867.- 
] cert. dep., $50; M’ch 16, 1867. 
Cash. 
Add’l fee cert. 
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(On the back:) 1867. Patent extended Nov. 23d, 1867. T. C. 
Theaker, Comm. 1867. 


Derenpants’ Exuipit No. 9 Sept. 9, 1871. R. E.S., Ex’r. 


The U.S. Patent Office to all persons to whom these presents shall 
come, Greeting : 


This is to certify that the annexed is a true copy from the files of 
this office of “certain papers, testimony, ete.” in the matter of the 
application for extension of the letters patent granted R. A. Tilgh- 
man, dated Oct. 3d, 1854, and antedated Jan. 9th, 1854, No. 6801, for 
“ process for purifying fatty bodies.” 

In testimony whereof I, M. D. Leggett, Commissioner of Patents, 
have caused the seal of the Patent Office to be nereunto affixed, this 
sixth day of September, in the year of our Lord one thousand eight 
hundred and seventy-one, and of the Independence of the United 
States the ninety-sixth. 

[Seul of U.S. Patent Office. ] 
M. D. LEGGETT, 


Commissioner. 


Statement made this 2d day of December, A. D. 1867, in the matter 
of the extension of Richard A. Tilghman’s patent, Jan. 9, 1854. 


On the 23d day of November, 1867, I received a letter, dated New 
York, November 22d, 1867, from Charles M. Keller, Esq., desiring to 
know if any application had been made for an extension of a patent 
granted January 9, 1854, te Richard A. Tilghman for “ punfying 
futty bodies,” and,if so, desiring me to order copies of all papers 
filed in the matter as soon as possible. On the said day, about 10 
o'clock a. m., | went into the examiner’s room (having charge of 
that class) and made inquiries, and was informed by the assistant 
examiner that he knew of no such case. I remarked that it was 
strange that Mr. Keller seemed to be under the impression that 
there might be an application, and I then left the room and went to 
see the clerk, in the draughtsman’s room, having charge of all ex- 
tension cases. He at once recollected the case, and told me it was 
with the examiner. I told him that the examiner thought different, 
whereupon he asked me to accompany him to the examiner’s room, 
which I did. Upon entering the room I saw the principal examiner 
had returned ; we walked to the desk and found the case. The ex- 
aminer then asked mesome questions, which I do not now recollect, and 
I told him I was about to order some copies of all the papers on file, 
and asked him if hethought it probable that I could get copies of two 
printed books (exhibits) outside of the office, and thus save Mr. Keller 
any unnecessary expense; hethoughtI might. I therefore ordered on 

that day, and immediately after leaving the room, copies of 
1019 all the papers except the exhibits. Said order is now on file 
in the office. I then wrote to Mr. Keller, informing him that 
the application had been made, and that I had ordered the copies, 
etc. I heard nothing further in the matter until November 28, 
(Thanksgiving), when I received a letter from Mr. S. D. Law, an at- 
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torney associated in this matter with Mr. Keller, inclosing a notice 
of appearance on the part of R. G. Mitchell in opposition. Said 
notice is now on file in the Patent Office. When I received this 
notice I again called on the clerk in charge of extensions, in the 
draughtsman’s room, and he informed me that the patent had been 
ordered extended. I looked at the file and said that such was the 
case, the re port of the examiner and order of commissioner bearing 
date of Nov. : 23d, 1867, the day upon which I ordered the copies. I 
immediately telegraphed Mr. 8S. D. Law, and he is now in Washing- 


ton. 
WM. C. McINTIRE. 
(Endorsed:) No.4. Statement by William C. McIntire in the matter 


| of the extension of Rich’d A. Tilghman of his pat. of January 9, 
1854. “ Purifying fatty bodies.” 


Before the Commissioner of Patents. 


In the Matter of the Application of Ricuarp A. TrrGuMan for the 
extension of letters patent granted October 3, 1854 (English pat- 
ent dated January 9, 1854), for “improvement in processes for 
purifying fatty bodies.” 


Sir: Please take notice that we have been employed by Roland 
G. Mitchell, of the city of New York, to oppose your application for 
an extension of the above patent. 

You are therefore requested to give us notice of any further evi- 
dence you may take in the above application, and also to furnish us, 
on receipt of this, with a list of the names and residences of the wit- 
nesses, if any, whose testimony may have been previously taken. 


Yours, €e. 
’ ’ ' 

C. M. KELLER, | 

37 Park Row, N. Y., | 


Ss. D. LAW, 


25 Pine St., N. Y., , 

Altt’ys for R. 'G. Mitchell. | 

To Richard A. Tilghman. | 

(Endorsed :) Application of Richard A. Tilghman for extension of | 

we for purifying fatty bodies. Notice of opposition thereto by | 
t. G. Mitehell. Received and filed Nov. 30, ’67. No. 7. ©. M. 

Keller and 8. D. Law, New York, attorneys. | 

The Western Union Telegraph Company. : 

QO. H. Palmer, See’y. 4.11 a.m. William Orton, Pres'’t. | 

Dated New York, Nov. 30, 1867 


Received at Post Oftice, Wash’n, D. C., Nov. 30. 
To T. C. Theaker, Comm’r of Patents: 


An extension was allowed last week of patent of R. A. Tilghman 
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for “purifying fatty bodies.” The patent, I believe, has not 
1020 yet left the office. The patent does not expire until January 


ninth (9) next. Please direct the patent to be retained until 
I can reach Washington, Tuesday morning next. 


C. M. KELLER, 


50 N. Y. 


30, "67. 


200 paid. 
(Endorsed :) No. 9. 


25 Pine St., New York, 
Application for the extension of patent, granted Oct. 3, 1854, to R. 


L. Telegraph dispatch from Keller. 


37 Park Row. 


Dec. 17, 1867. 


A. Tilghman, process for purifying fatty bodies. 


Sir: Enclosed [ send evidence in the above matter on the part of 
R. G. Mitchell, the remonstrant, against. the said application of R. A. 
Tilghman, together with a stipulation that such testimony may be 
read and used in such hearing the same as if taken directly in the 
above matter. 

Other testimony on the part of said remonstrant will be forwarded 


to-day or to-morrow. 


Yours, ete., 


Comm’r of Patents, Washington, D. C. 


(On back, marked in lead pencil :) Patent Office, Dee. 18, 1867. 
Extension granted before these papers were received. 
plication for extension of R. A. Tilghman’s patent of Oct. 4. 1854, 
on part of R. G. 


for processes for purifying fatty bodies. Testimony 
Mitchell, remonstrant. New York, 17 Dec. Free. 
of Patents, Washington, D. C. 


Ss. D. LAW, 
Att'y for R. G. Mitchell. 


Com missioner 


The U.S. Patent Office to all persons to whom these presents shall 
come, Greeting : 


This is to certify that the annexed is a true copy from the files of 


this oftice. 


In testimony whereof I, M. D. Leggett, Commissioner of Patents, 
have caused the seal of the Patent Office to be hereunto affixed this 


ninth day of September, in the year of our Lord one thousand eight 

hundred and seventy-one, and of the Independence of the United 

States the ninety-sixth. 
[Seal of U.S. Patent Office. ] 


M. D. LEGGETT, 


Before the Commissioner of Patents. 


Commissioner. 


In the Matter of the Application of Ricnarp A. TILGHMAN for the 
extension of letters patent granted to him October 3, 1854 (English 
patent dated January 9, 1854), for improvements in processes for 
purifying fatty bodies, Roland G. Mitchell, opposing, a con- 


testant. 


It is hereby consented and stipulated on the part of the said appli- 
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cant that a copy of the testimony of Charles Taylor Jones, A. G. 
Cheever, George Shillito, and Michael Werk, taken in the city of 
Cincinnati, Ohio, on the Sth, 9th, and 10th days of May, 1867, be- 
fore Hamilton M. Hincle, Esq., a notary public, to be used on 
1021 the part of the defendant in a certain suit pending in the 
United States circuit court for the southern district of New 
York, wherein Richard A. Tilghman is the complainant and Roland 
G. Mitchell is defendant, and in a reference in said suits now pend- 
ing before Kenneth G. White, Esq., a master of said court, may be 
filed by the contestant, Mitchell, in this proceeding, before the Com- 
missioner of Patents, and that such copy-testimony may be read and 
used on the hearing of the said application, in the same manner 
and with the same effect as if taken, and said witnesses had been 
examined on the part of said contestant directly in this proceeding, 
subject to all legal exceptions as to the admissibility of the same 
and in reference thereto. 
New York, December 11, 1867. 
GEORGE HARDING, 
Solicitor for Applicant, 
Per B. C. TILGHMAN. 
C. M. KELLER anp 
Ss. D. LAW, 
Solicitors for Opponent, R. G. Mitchell. 


SouTHERN Disrricr or New York, ) _. 
City of New York, j ak 
Stephen D. Law, being duly sworn, deposes and says that he ob- 
tained from Kenneth G. White, the clerk of the United States circuit 
court for said district, in which the suits in which the testimony 
hereto annexed was taken, copies of the original depositions in said 
‘ause, made by the several parties whose names are mentioned in 
the foregoing stipulation, and that the annexed printed document, 
purporting to be [a] copy of the testimony of such parties, was 
printed from the copies so obtained by, deponent from said clerk. 


Ss. D. LAW. 


Subscribed and sworn to before me this 17th Dee., 1867. 
KENNETH G. WHITE, 
U.S. Commissioner. 


Ex’d. E. M. H. 
DEFENDANT'S Exuipit No, 10. Sept. 9, 1871.) R. E.S., Ex’r. 


Tie U.S. Patent Office to all persons to whom these presents shall 
come, Greeting: 

This is to certify that the annexed is a true copy of an entry upon 
the book containing list of patents for 1867, being volume 2, “ M to 
Z,” of the extension of vatent granted R. A. Tilghman, dated Octo- 
ber 3d, 1854, and antedated January 9th, 1854, No. 6801, for “ pro- 
cess for purifying fatty bodies.” 

In testimony whereof I, M. D. Leggett, Commissioner of Patents, 
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have caused the seal of the Patent Office to be hereunto affixed this 
eighth day of September, in the year of our Lord one thousand 
eight hundred and seventy-one, and of the Independence of the 
United States the ninety-sixth. 

_ [Seal of U.S. Patent Office. ] 


M. D. LEGGETT, 


Commissioner. 
1022 Alphabetical List of Patentees for the Year 1867. 


No. Patentee. Invention ordiseovery. (lass. Drg. Spee’n | To whom sent. When <ent. 


Tilghman, Process for purifying Extension Nov. 23. | Delivered to A. | Dee. 14, 1867. 
Richard A, fatty bodies. | M.Smith. | 


DerENDANT’s Exuiprt No. 11. Sept. 15,1871. R. E. S., Ex’r. 


The U.S. Patent Office to all persons to whom these presents shall 
come, Greeting : 


This is to certify that the annexed is a true copy from the files of 
this oftice of the file and contents in the matter of the letters patent 
granted Richard A. Tilghman, dated October 3, 1854, and ante- 
dated January 9, 1854, No. 6801, for “ process for purifying fatty 
bodies.” 

In testimony whereof I, M. D. Leggett, Commissioner of Patents, 
have caused the seal of the Patent Office to be hereunto affixed this 
sixth day of September, in the year of our Lord one thousand eight 
hundred and seventy-one, and of the Independence of the United 
States the ninety-sixth. 

[Seal of U.S. Patent Office. ] 
M. D. LEGGETT, 
Commissioner. 


Puita., August 4, 1854. 


2D. $10 reed. 


To the Commissioner of Patents. 


Sir: I enclose the specification, drawings, and a certificate of de- 
posit of $10, being the application for a patent by Richard A. Tilgh- 
man for a process of “ treating fatty and oily bodies,” a caveat for 
which, with fee of $20, was received by you 31st March, 1854. I 
forward this day, per Adams Express, a box of specimens. 

A patent for Great Britain was granted R A. Tilghman for this 
invention, dated 9th January, 1854, the specification whereof was 
enrolled July 8, 1854. As the U.S. caveat was filed 31st March, 
1854, information is requested whether, under the rules of the office, 
the U. S. patent (if granted) will necessarily be dated back, and 
how far. 

Mr. R. A. Tilghman being absent in Europe, the office is requested 
to correspond with, 

Y’rs re’p’y, B. C. TILGHMAN, 
200 10 Prune St., Philad’a. 
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(On the back:) Letter from B. C. Tilghman, enclosing appl’n of 
R. A. Tilghman. Ree’d and filed Aug. 5, 1854. S. TLS. 


To the Commissioner of Patents : 

The petition of Richard Albert Tilghman, of Philadelphia, Pa., 
respectfully represents: 

That vour petitioner has invented a new and improved mode of 
“treating fatty and oily bodies,” which he verily believes has not 
been known or used prior to his invention thereof. He therefore 

pravs that letters patent of the United States may be granted 
1023) to him therefor. vesting Injhim and his legal representatives 
the exclusive right to the séme upon the terms and conditions 
expressed in the act of Congress in that case made and previded, he 
having paid thirty dollars into the Treasury and complied with 


other provisions of said act. P 
R. A. TILGHMAN. 


CONSULATE OF THE UNrrep States or AmMerIcA, LONDON. 


Qn this thirteenth day of July, 1854, before the subscriber, consul 
of the United States of America for London and the dependencies 
thereon, personally appeared the within-named Richard Albert Tilgh- 
man, and made solemn oath that he verily believes himself to be the 
original and first inventor of the mode herein described for treating 
fatty anid oily bodies, and that he does not know or believe the same 
was ever before known or used, and that he is a citizen of the United 
States; that he has obtained a patent for the said invention from the 
Queen of Great Britiun, bearing date the {th of January, 1854. 


[Seal of American Consulate, Leomdon ] 


R. AL TILGHUMAN., 


George N. Sanders, consul United States, London. 


To all whom it may concern : 

Beat Known that I, Richand Albert Tilghman, of Philadelphia, 
have Invented a mew and improved mode of treating fatty and oily 
bodes, and 

l hereby declare that the following is a full and exact description 
thereof: 

(The first part of}]* my invention consists of a process for produe- 
ing free fat acids and solution of glycerine from those fatty or oily 
bodies of animal and vegetable origin which contain glycerine as 
their base. 

lor this purpose I subject these fatty or oily bodies to the action 
of water at a high temperature and pressure, so as to cause the ele- 
ments of those bodies to combine with water, and thereby obtain at 
the same time free fat acids and solution of glycerine. 

| mix the fatty body to be operated upon with from a third to a 
half of its bulk of water, and the mixture may be placed in any con- 


* The words “the first part of’ between the brackets are erased, and over them is 
written, * Cancelled. R. A. Tilghman, by his atu'y, W. N. Tilghman, 8 pt. 16, 1854.’ 
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venient vessel in which it can be heated to the melting point of lead 
until the operation is complete. 

The vessel must be closed and of great strength, so that the requi- 
site amount of pressure may be applied to prevent the conversion of 
the water into steam. 

The process may be performed more rapidly and also continu- 
ously by causing the mixture of fatty matter and water to pass 
through a tube or continuous channel heated to the temperature al- 
ready mentioned, the requisite pressure for preventing the conver- 
sion of water into steam being applied during the process, and this, 
I believe, is the best method of carrymg my invention into effect. 

In the drawing hereunto annexed are shown figures of an appa- 
ratus for performing this process speedily and continuously, but 
whica apparatus I do not intend to claim as any part of my inven- 

tion. Fig. 1 of the said drawing is a vertical section of this 
1024 apparatus, and Fig. 2 shows the various parts of the appara- 

tus in horizontal section; similar parts in these figures being 
marked with similar letters of reference. 

[ place the fat or oil in a fluid state in the vessel a, with from one- 
third to one-half its bulk of warm water. The disk or piston 4, per- 
forated with numerous small holes, being kept in rapid motion up 
and down in the vessel a, causes the fat or oil and water to form an 
emulsion or intimate mechanical mixture. A force-pump, ¢, like 
those in common use for hydraulic presses, then drives the mixture 
through a long coil of very strong iron tube, dd dd, which, being 
placed in the furnace e ¢, is heated by a fire, f, to about the tempera- 
ture of melting lead. 

From the exit end g of the heating tubes dd the mixture, which 
has then become converted into free fat acids and solution of glve- 
erine, passes on through another coiled iron tube, 4 A A, immersed in 
water, by which it is cooled down from its high temperature to below 
212° F. after which it makes its escape through the exit-valve into 
the receiving vessel, 

The iron tubes I haveemploved and found to be convenient for this 
purpose are about one Inch external diameter and about half an inch 
internal diameter, being such as are «sed In common use for Perkins’ 
hot-water apparatus. The ends of the tubes are joined together by 
welding to make the requisite length, but where welding ts not practi- 
cable 1 employ the kind of Joints used for Perkins’ hot-water appa- 
ratus, which are now well known. The heating-tube dd d is coiled 
several times back wards and forwards, so as to arrange a considerable 
length of tube in a moderate space. The different coils of the tube are 
kept about a quarter of an inch +e from each other, and the interval 
between them is filled up solid with cast iron, which also covers 
the outer coils or rows of tubes to the thickness of half or three-quar- 
ters of an inch, as shown in Fig. 2. This casing of metal insures a con- 
siderable uniformity of temperature in the different parts of the coil, 
adding also to its strength and protecting it from injury by the fire. 

The exit-valve iis so loaded that when the heating-tubes dd dare at 
the desired working temperature and the pumpcis not in action it will 
not be opened by the internal pressure produced by the application of 
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heat to the mixture; and therefore when the pump ¢ is not in 
action nothing escapes from the valve 7 if the temperature be no- too 
high; but when the pump forces fresh mixture into one end 7 of the 
heating-tubes ddd the exit-valve cis thereby forced open to allow an 
equal amount of the mixture which has been ope aa upon to escape 
out of the cooling-tubes / h at the other end of the apparatus. 

Nosteam or airshould be allowed to accumulate in the tubes, which 
should be kept entirely full of the mixture. For this purpose, when- 
ever it may be required, the speed of the pump should be increased so 
that the current through the tubes may be made sufficiently vapid to 
carry out with it any air remaining in them. 

Although the decomposition of the neutral fats by water takes 
place with great quickness at the proper heat, yet I prefer that the 
pump ¢ should be worked at such a rate,in proportion to thé length 
or capacity of the heating-tubes d dd, that the mixture, while flow- 
ing through them, should be maintained at the desired temperature 
for ten minutes before it passes into the refrigerator or cooling parts, 
hh, of the apparatus. 

The melting point of lead has been mentioned as the proper heat 
to be used in this operation, because it has been found to give good 
results, but the change of fatty matters into fat acid and glycerine 

takes place with some materials (such as palm oil) at or below 
1025 the melting point of bismuth; yet the heat has been carried 

considerable above the melting point of lead without any 
apparent injury, and the decomposing action of the water becomes 
more powerful as the heat is increased. By starting the apparatus 
at a low heat, gradually inereasing it, the temperature-giving prod- 
ucts most suitable to the intended application of the fatty body em- 
ploved can easily be determined. 

To indicate the temperature of the tubes ddd, I have found the 
successive melting of metals and other substances of different and 
known degrees of fusibility to be convenient in practice. Several 
holes, half an inch in diameter, and two or three inches deep, are 
bored into the solid parts of the casting surrounding the tubes, each 
hole being charged with a different substance. The series I have 
used consist of tin, melting at about 440° F.: bismuth, at about 510° 
F.; lead, at about 612° F., and nitrate of potash, at about 660° F. 
A straight piece of iron wire, passing through the side of the furnace 
to the bottom of each of the holes, enables the workman to feel which 
of the substances are melted, and to regulate the fire accordingly. 
It is important for the quickness and perfection of the decomposition 
that the oil and water, during their entire passage through the heat- 
ing-tubes, should remain in the same state of intimate mixture in 
which they enter them. I therefore prefer to place the series of 
heating-tubes Ina vertical position, so that any partial separation 
which may take place while the liquids pass up one tube may be 
counteracted as thev piss down the next. I believe that it will be 
found useful to fix, at intervals in the heating-tubes, diaphragms 
pierced with numerous small holes, so that the liquids, being forced 
through these obstructions with great velocity, may be thoroughly 
mixed together. I deem it prudent to test the strength of the ap- 
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paratus by a pressure of ten thousand poe to the square inch be- 
t 


fore taking it into use; but I believe that the working pressure nec- 
essary In using the heat I have mentioned will not be found to exceed 
two thousand pounds to the square inch. When it is desired to 
diminish the contact of the liquids with iron, the tubes or channels 
of the apparatus may be lined with copper. The hot mixture of fat 
acids a solution of glycerine, which escapes from the exit-valve of 
the apparatus, separates by subsidence. The fat acids may then be 
washed with water, and the solution of glycerine concentrated and 
vuurified by the usual means. The fat acids thus produced may, 
like those obtained by other methods, be used in the manufacture of 
candles and soap, and applied to various purposes, according to their 
quality ; and, when desired, they may also be first bleached by 
chemical agents, or purified by distillation in a current of steam, or 
ina vacuum, as is now well understood. I prefer that the fatty bodies 
should be previously deprived, as far as practicable, of such impurities 
as would cause the discoloration of the fat acids produced ; but when 
the fat acids are to be finally purified by distillation this preliminary 
purification is of less importance. When sulphuric acid, nitrous 
fumes, or other corrosive agent shall have been used for purifying, 
hardening, or otherwise preparing the fatty bodies to be operated 
upon, I take care that all traces of it shall be washed out or neutral- 
ized before passing it through the apparatus. Some fatty bodies 
(particularly when impure) generate, during the process, a portion 
of acetic or other soluble acid, which might tend to injure the iron 
tubes. In such cases I add a corresponding quantity of alkaline or 
basic matter to the water and oil before they are pumped into the 
tubes. 
1026 ~=[The second part of my invention consists in a pro- 
cess for producing soap by acting on the fatty or oily 
body by a solution of carbonated alkali. 

For this purpose I mix the fatty bodies in a liquid state 
with the quantity of carbonated alkali in solution which 
may be necessary to convert it into soap, and then subject 
the mixture to a high temperature and pressure in like 
manner as hereinbefore described in practicing my mode of 
obtaining fatty acids and glycerine, and for this purpose the 
apparatus hereinbefore described for producing the fatty 
acids and glycerine by a continuous process may be used 
for the production of soap in a similar manner. The car- 
bonated alkali may be dissolved merely in the quantity of 
water intended to remain in the soap produced. If resinous 
or other matters are intended to be used in the manufacture 
of the soap they may be dissolved either in the alkaline solu- 
tion or the oil, or may be combined with the soap after it has 
left the apparatus. 

The degree of heat required is less than that which is nec- 
essary to produce free fat acids, and should generally be kept 
between the melting points of tin and bismuth. At about 
350° F. the neutral fats will form soaps with the alkaline 
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+25 carbonates, but a higher temperature will produce the result 
<= =more quickly. 
=Ess The carbonic acid expelled from the alkali in this process, 
-=,= When performed in the apparatus above described, escapes as 
=".-= thesoap issues from the exit-valve. If but iittle water has been 
2.25 used, and the quality of the soap is sufficiently good without 
ts” further purification, it can be put into frames to harden at 
| S222 once, or it may be put into the coppers, boiled up, and sepa- 


rated from the glycerine, and finished in the usual manner. ] 
Having how described the nature of my said invention and the 
manner of performing the same, I hereby declare that I claim as of 
my invention—T[first,]* the manufacturing of fat acids and glycerine 
from fatty bodies by the action of water at a high temperature and 
pressure, [and secondly, the manufacturing of 

Caneetieds as within set soap from fatty bodies by the action of a solu- 


forth. R.A. 't ilghman, . pew : ; , 
his attorney, W. M. Tilgh- tion of carbonated alkali at a high temperature 


man. Sept. 16, 1854. 
and pressure. | 
Rk. A. TILGHMAN. 
Witnesses : 
JAMES M. CURLEY. 
[u.s.}] JOHN R. DARKER, 
Consulate of the United States, London. 


CONSULATE OF THE UNITED STates OF AMERICA AT LONDON: 

I, George Nicholas Sanders, consul of the United States of America 
for London and the dependencies thereof, do hereby make known and 
certify to all whom it may concern that on the day of the date hereof, 
before me personally appeared and came Richard Albert Tilghman, 
to ne known to be the person described in, and who has executed, 
the annexed specification or instrument, and then and there ac- 

knowledged the same to be his free act and deed. 
1027 = In testimony whereof I have hereunto set my hand and 
affixed the seal of the consulate of the United States, at 
London aforesaid, this thirteenth day of July, in the year of our 
Lord one thousand eight hundred and fifty-four, and in the seventy- 
ninth year of the Independence of the said United States. 
[Seal of American Consulate, London. ] 


GEORGE N. SANDERS. 


(On the back :) Petition, specification, oath, ete. Ree’d and filed 
Aug. 5, 1854. (3029.) 8. TLS. 

PHILADELPHIA, Aug. 7, 1854. 
To the Commissioner of Patents: 

Sir: I have received yours of Aug. 5th, stating that, “on receipt of 
the model,” the application of R. A. Tilghman for a patent for an 
improvement in “treating oils,” ete., would be taken up for exami- 
nation In its order. 
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* me word “ first” between the brackets is erased, and over it is written “ Cancelled, R. A. T., by 
W. M. T.” 
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I beg to submit that this is a case which does not admit of repre- 
sentation by model, as the invention, or, more properly, the discovery, 
consists in the observation that, by applying a certain amount of 
heat and pressure to a mixture of oil hn water, or watery solution, 
certain chemical changes take place in the constitution of the oil. 
In his specification the inventor has given a drawing and descri 
tion of an apparatus in which the process may be convenient 
carried on; but he expressly states that he “does not intend to claim 
said apparatus as forming any part of his invention.” In fact, the 
form of apparatus in which the materials are treated, according to 
the invention, may be indefinitely varied to suit the ideas of the con- 
structor, the only essential point being that it shall be capable of with- 
standing the necessary heat and pressure. A model of the form of 
apparatus represented by the drawing would be worse than useless for 
the purpose of i!lustration and explanation, inasmuch as the essen- 
tial parts are the internal passages and connections of metal tubes, 
pumps, and valves, incapable of being shown by model. To furnish 
it as “a model of his invention,” when in his specification he has 
expressly declared it forms no part thereof, would be manifestly 
contradictory and absurd. In conclusion, I would urge: 1, that 
it is, in the nature of things, impossible to furnish a model of that 
which does constitute this invention, viz., the application of heat 
and pressure to mixtures of oil, water, ete., to produce certain results ; 
and 2, that the inventor cannot properly be asked to furnish a 
model of apparatus which he has declared to form no part of his 
invention. 

I therefore request that this application may be placed upon the 
list for examination without a model, and that the decision of the 
oftice upon this point may be communicated to me. 

Very respectfully, B. C. TILGHMAN, 
440 10 Pine street, Phila. 


32 Sansom STREET, — 
PHILADELPHIA, Sept. 16, 1854. 
Sir: I have to acknowledge the receipt of your favor of the 13th 
inst., enclosing for alteration Mr. R. A. Tilghman’s specification of 
his application for a patent for a new mode of “treating fatty and 
oily bodies,” and stating that you consider it objectionable, as em- 
bracing the subject of two distinct applications. 
1028 In compliance with yvur suggestion I have cancelled one 
of the claims, to wit, that for “the manufacturing of soap from 
fatty bodies by the action of a solution of carbonated alkali at a 
high temperature and pressure,” with the description thereto belong- 
ing. 
The claim and description thus cancelled will, of course, form the 
subject of a separate application. 
Some delay in making it, however, must occur in consequence of 
Mr. R. A. Tilghman’s continued absence in London. 
I shall send your letter to him by next steamer, and expect to re- 
ceive the new application and forward it to your office towards the 
the close of next month. 
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I now return enclosed the original application and = specification, 
with the claim and description above referred to, marked thereon by 
me as “cancelled, in order to form the subject of a separate appli- 
cation for letters patent.” 

In regard to the request for specimens of the products obtained by 
the process I could observe that a box containing such specimens 
was forwarded to your office, per Adams Express, on the 4th ult., a 
notice of which yeu will find in Mr. B. C. Tilghman’s letter to you 
of that date. If, upon inquiry, it should appear that the box has 
not been received, or has been lost or mislaid, | will, if the point is 
insisted upon, send out to Mr. R. A. Tilghman’s for a new supply of 
specimens. 

I would respectfully submit, however, that this is not a case in 
which, by law, a deposit of specimens is necessary. 

The words of the law are “or with specimens of the ingredients, 
and of the composition of matter sufficient in quantity for the pur- 
pose of experiment, where the invention is of a composition of mat- 
ter.” Now, the present invention is not of “a composition of matter.” 
It is not the making of a new thing, but of an old thing by a new 
way. Fat acids and glycerine are well-kKnewn chemical substances, 
whose “composition” is the same, whether they are made by one 
process or another, and the rvention specified is simply of a new 
method of making them. 

If my brother (Mr. R. A. Tilghman) were here there would, of 
course, be no difficulty in at once sending on fresh specimens, but, 
owing to his absence, delay and trouble must now occur in procur- 
ing them, and hence I trust that if those already sent should not 
be found the question as to the legal necessity for their deposit will 
be duly considered. * The very point in a precisely similar case was 
decided by your predecessor, Mr. Burk, on the 15th January, 1548, 
as you may see by referring to the oftice copy of his letter to me of 
that day in reply to one from me of the day preceding. 

My brother (Mr. R.C. Tilghman), who has heretofore corresponded 
with you upon this business, sailed for Europe on the 6th inst., and 
the matter being now in my charge, as attorney for Mr. R. A. Tilgh- 
man, I have to request that your letters in regard to it should be 
addressed to— 

Your obedient servant, W. M. TILGHMAN, 


532 Sansom Street, Phila. 
C. Mason, Esq., Commissioner of Patents, city of Washington, D.C. 


(On the back :) Filed 18th Sept., 1854. J. Y. A. 


1020 WASHINGTON, 13th Sept., ’50. 


The specification of your application for letters patent for 
treating oily and fatty substances has, after due examination, been 
found to embrace the subjects of two distinet applications. 

Abstract philosophical principles are not patentable, but the ap- 
plication of them to definite practical purposes. 
The action of a high temperature upon an emulsion of fat and 


a 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1187 


water, if discovered by you, cannot give you a right to a patent, 
because this would involve a philosophical principle only, and be- 
cause it would prevent the public from investigating the practical 
results of the abstraction. 

It is a different case with the separation of free fatty acids from 
glycerine and with the manufacture of soap. Both manufactures, 
as described by you, involve the application of your abstract philo- 
sophical principle to practical purposes; yet, as said purposes are 
clearly distinct from each other, the processes employed in them 
and the materials to be used equally distinct and the products to be 
obtained distinct, are widely different, said processes cannot be 
claimed by you in one application and under the same fee any more 
than any future application of your abstract and philosophical dis- 
covery to useful purposes which might be discovered hereafter by 
anvbody, perhaps yet unborn to-day. 

You will, therefore, find enclosed your specification, in which you 
will please to cancel one of your claims, with the description be- 
longing thereto, it being, of course, left with you to apply for it 
. a separate fee. 

You will also please to send some specimens of your crude ma- 
terials, and the product obtained by you therefrom by your process. 


R. A. Tilghman, Esq., (Care of B. C. Tilghman), 10 Pine street, 
Philadelphia, Pa. 


J. Y. pour L. 
V 3029 x x & 54 


44 
No. 11766. 
R. A. TinGguMan, 
Of Philadelphia, : 
County of Philadelphia, 
State of Pennsylvania. 
Treating oily and fatty substances. 


Ree’d Aug. 5, 1854. 
Petition, thee aoe 4: 
Affidavit, bieteg is 
Specification, “ “ © 

éé sé sc 


2 Drawings, 
Model. No model required. 
Spec’n rec'd 10 Aug. | 

1 Cert. dep. $310. Aug. 5, 1854. 
Caveat, March 31, 1854. 


2 Examined L. D. Gale, 19 Sept., 1854. 
Issue Thugert, Sept. 19, ‘4. Se. 
Patented October 3, 1854. : 5 
3 Recorded vol. 59, page 116. 2° 
3 English patent, dated 9th Jan’y, 1854. *Z% 
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1050 Care of W. M. Tilghman. 
B. C. Tilghman, on 
Special letter, Aug. 8. 10 Prune St., 
() 52 Sansom St., Phila., Pa. 
Phil. 
(On the back:) Ex’d. Hl. H. Spe. ret. for dw’n, 13 Sept’r, ’54, 
improv't in processes for purifying fatty bodies, P. IV, 445. 


(British coat of arms.) 


Specification of Richard Albert Tilghman. Process and Apparatus for 
Treating Fatty and Oily Matters to Obtain their Acids and Glycerine, 
and for the Manufacturing of Soap. 


London: Printed by George E. Eyre and William Spottiswoode, 
printers to the Queen’s most excellent Majesty. Published at the 
(Jueen’s printing office, East Harding street, near Fleet street. Price 
(il. ] Ss.) 4 

(British coat of arms.) 
A. D. 1854.) (No. 47. 


Process and apparatus for treating fatty and oily matters to obtain 
their acids and glycerine, and for the manufacture of soap. Let- 
ters patent to Richard Albert Tilghman, of Philadelphia, United 
States of America, chemist, for the invention of “improvements 
in treating fatty and oily matters, chiefly applicable to the manu- 
facture of soap, candles, and glycerine.” Sealed the 25th March, 
1854, and dated the 9th January, 1854. 


Provisional specification left by the said Richard Albert Tilghman 
at the office of the Commissioner of Patents, with his petition, on 
the 9th of January, 1854. 


I, Richard Albert Tilghman, of Philadelphia, United States of 
America, chemist, do hereby declare the nature of my invention 
for “improvements in treating fatty and oily matters, chiefly ap- 
plicable to the manufacture of soap, eandles, and glycerine,” to be 
as follows: 

The first part of my invention consists in a new method of ob- 
taining free fat acids and solution of glycerine from animal and 
vegetable fatty and oily bodies which have glycerine as their base. 
Two processes are now practiced for this purpose—one called the 
saponification process, making use first of lime to decompose the 
fat (forming a lime soap), and then ef some strong acid to neutral- 
ize and remove the lime, leaving the fat acids in a free state. 

In the other process the fat is heated with concentrated sulphuric 
acid, which so acts upon or combines with the glycerine of the fat 
that boiling with water removes both of them, leaving the fat acids 
in a free state. 

Now,my invention consists in exposing the aforesaid fats and oils 
to the action of water at a high temperature and pressure, the effect 
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r of which is to cause the combination of the water with the elements 

of the neutral fats, so as to produce at the same time free 

? 1031 fat acids and a solution of glycerine. Those fats which, like 

palm oil, are highly colored are also to some extent bleached 

in the process, and the strong-smelling oils are more or less deodor- 

ized. The operation is performed in a continuous manner by pump- 

ing an intimate mixture of the fat and water through a very strong 

metallic vessel heated to the requisite degree. From it the mixture 

(now changed into free fat acids and solution of glycerine) escapes 

ad through a safety valve so heavily loaded as not to open by the mere 

r pressure of the steam. The solution of glycerine settles from the 

hot fat acids, and may be purified as usual. The fat acids may be 

used for making soap and candles at once, or bleached by any of 

the ordinary methods, or may be distilled with hot steam in the 
usual manner. 

The second part of my invention relates to the manufacture of 
soap. It is performed in the same apparatus and manner just de- 
. scribed for fat acids, but first dissoiving in the water used the alkaline 
and other matter required to produce soap, with the neutral or acid 
fatty matter employed. The soap, as it issues from the safety-valve, 
may be put into the frames at once or washed and finished in the 
usual manner. By this process carbonated alkalies act as well as 
the more expensive caustic ones. Colored and bad-smelling fats, by 
this treatment, make bleached and deodorized soaps, but sometimes 
| ? require a higher heat than when white and inodorous fats are used. 


; Specification in pursuance of the conditions of the letters patent 
filed by the said Richard Albert Tilghman in the great seal patent 
vftice on the Sth of July, 1854. 


1 To all to whom these presents shall come, I, Richard Albert Tilgh- 
! ’ man, of Philadelphia, United States of America, chemist, send 
greeting: 

f W hereas Her most excellent Majesty Queen Victoria, by her letters 
patent, bearing date the ninth day of January, in the year of our Lord 
- eighteen hundred and fifty-four, in the seventeenth vear of her reign, 
e did for herself, her heirs and successors, give and grant unto me, the 

said Richard Albert Tilghman, her special license, that I, the said 
\- Richard Albert Tilghman, my executors, administrators, and assigns, 
d or such others as ], the said Richard Albert Tilghman, my executors, 
>, | administrators, aud assigns, should at any time agree with, and no 
e others, from time to time, and at all times thereafter during the term 
e : therein expressed, should, and lawfully might, make, use, exercise,and 
|- vend within the United Kingdom of Great Britain and Ireland, the 


Channel Islands, and Isle of Man, an invention for “ improvements in 


ic treating fatty and oily matters, chiefly applicable to the manufacture 
ut of soap, candles,and glycerine,” upon the condition (amongst others) 
is that I, the said Richard Albert Tilghman, by an instrument in 

writing under my hand and seal, should particularly describe and 
ls ascertain the nature of the said invention, and in what manner the 


same was to be performed, and cause the same to be filed in the 


1140 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL, AND 


great seal patent office within six calender months next and imme- 
diately after the date of the said letters patent. 

Now know ye that I, the said Richard Albert Tilghman, do 
hereby declare the nature of the said invention and in what manner 
the same is to be performed to be particularly described and ascer- 
tained in and by the following statement thereof (that is to say): 

The first part of my said invention consists of a mode or modes or 
mode of obtaining free fat acids and solution of glycerine from those 
fatty or oily bodies of animal and vegetable origin which contain 

glycerine as their base. 
1052 For this purpose I subject these fatty or oily bodies to the 
action of water at a high temperature under pressure, so as 
to cause the elements of those bodies to combine with water, and to 
obtain at the same time free fat acids and a solution of glycerine. 

I mix the fatty body to be operated upon with from a third toa 
half of its bulk of water, and the mixture may be placed in any 
convenient vessel in which it can be subjected to the action of heat 
to a temperature about the same as that of melting lead until the 
operation is complete, and the vessel must be closec, so that the 
requisite amount of pressure may be applied to prevent the conver- 
sion of the water into steam. 

The process may be performed more rapidly and also continuously 
by causing the mixture of fatty matter and water to pass through a 
tube or continuous channel heated to the temperature already men- 
tioned, the requisite pressure for preventing the conversion of the 
water into steam being applicd during the process, and this I be- 
lieve is the best mode of carrying this part of my invention into 
effect. 

In the drawing hereunto annexed are shown figures of an ap- 
paratus for performing this process speedily and continuously, 
but which apparatus [I do not intend to claim as any part of my in- 
vention. Fig. 1 of the said drawing is a vertical section of this 
apparatus and figure 2 shows the various parts of the apparatus in 
horizontal section, sitnilar parts in these figures being marked with 
similar letters of reference. I place the fat or oil, in a fluid state, in 
the vessel a with from one-third to one-half its bulk of warm water. 
The dise or piston 6, perforated with numerous small holes, being 
kept in rapid motion up and down in the vessel a, causes. the fat or 
oil and water to form an emulsion or intimate mechanical mixture. 
A foree-pump, ¢, like those in common use for hydraulic presses, 
then drives the mixture through a long coil of very strong iron 
tube, dd dd, which, being placed in a furnace, e e, is heated by a 

fire, f, to about the temperature of melting lead. From the exit end 
g of the heating-tubes d d the mixture, which has then become con- 
verted into free fat acids and solution of glycerine, passes on through 
another coiled iron tube, h hh, immersed in water, by which it is 
cooled down from its high temperature to below 212° Fahrenheit 
thermometer, after which it makes its escape through the exit-valve 
i into the receiving vessel. The iron tubes I have employed and 
found to be convenient for this purpose are about one inch external 
diameter and about half an inch internal diameter, being such as 
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ure in common use for Perkins’ hot-water apparatus. The ends of 
the tubes are joined together by welding to make the requisite 
length, but where welding is not practicable | employ the kind 
of joints used for Perkins’ hot-water apparatus, which are now well 
known. The heating-tube d dd is coiled several times backwards 


‘and forwards, so as to arrange a considerable length of tube in a 


moderate space. The different coils of the tube are kept about one- 
quarter of an inch apart from each other and the interval between 
them is filled up solid with cast-iron, which also covers the outer 
coils or rows of tubes to the thickness of half or three-quarters of 
an inch, as shown in Fig. 2. This.casing of metal insures a consid- 
erable uniformity of temperature in the different parts of the coil, 
adding also to its strength and protecting it from injury by the fire. 
The exit-valve 7 is so loaded that when the heating-tubes ddd are 
at the desired working temperature and the pump c is not in action 
it will not be opened by the internal pressure produced by the 

1033 application of heat to the mixture, and, therefore, when the 
pump ¢ is not in action nothing eseapes from the valve ¢ if the 
temperature be not too high. But when the pump forces fresh mix- 
ture into one end, j, of the heating-tubes ddd the exit-valve @ is 
forced open to allow an equal amount of the mixture which has been 
operated upon to escape out of the cooling-tubes hh at the valve i 
laced at the other end of the apparatus. No steam or air should 
ve allowed to accumulate in the tubes, which should be kept entirely 
full of the mixture. For this purpose, whenever it may be required, 
the speed of the pump should be increased, so that the current 


through the tubes may be made sufliciently rapid to carry out with 


it any air remaining in them. Although the decomposition of the 
neutral fats by water takes place with great quickness at the proper 
heat, yet I prefer that the pump ec should be worked at such a rate 
in proportion -to the length or capacity of the heating-tubes dd d 
that the mixture, while flowing through them, should be maintained 
at the desired temperature for about ten minutes before It passes 
into the refrigerator or cooling parts h h of the apparatus. 

The melting point of lead has been mentioned as the proper heat 
to be used in this operation, because it has been found to give good 
results. But the change of fatty matters into fat acids and glycerine 
takes place with some materials (such as palm oil) at the melting 
point of bismuth ; vet the heat has been carried considerably above 
the melting point of lead without any apparent injury, and the de- 
composing action of the water becomes more powerful as the heat is 
increased. By starting the apparatus at a low heat and gradually 
increasing it the temperature-giving products most suitable to the 
intended application of the fatty body employed can easily be de- 
termined. 

To indicate the temperature of the tubes ddd 1 have found the 
successive melting of metals and other substances of different and 
known degrees of fusibility to be convenient in practice. Several 
holes half an inch in diameter and two or three inches deep are 
bored into the solid parts of the castings surrounding the tubes, each 
hole being charged with a different substance. The series I have 
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used consist- of tin melting at about 440°, bismuth at about 510°, 
lead at about 612°, and nitrate of potash at about 660°. A straight 
piece of iron wire passing through the side of the furnace to the bot- 
tom of each cf the holes enables the workmen to feel which of the 
substances are melted, and to regulate the fire accordingly. It is 
important for the quickness and perfection of the decomposition 
that the oil and water during their entire passage through the heat- 
ing-tubes should remain in the same state of intimate mixture in 
which they enter them. I therefore prefer to place the series of 
heating-tubes in a vertical position, so that any partial separation 
which may take place while the liquids pass up one tube may be 
counteracted as they pass down the next. I believe that it will be 
found useful to fix at intervals in the heating-tubes of such appa- 
ratus as may admit of such an addition diaphragms pierced with 
numerous small holes, so that liquids being forced through these ob- 
structions may be thoroughly mixed together. I deem it prudent 
to test the strength of the apparatus by a pressure of ten thousand 
pounds to the square inch before taking it into use, but I believe 
that the working pressure necessary for producing the heat I have 
mentioned will not be found to exceed two thousand pounds to the 
square ‘inch. When it is desired to diminish the contact of the 
liquids with iron, the tubes or channels of the apparatus may be 
lined with copper, 
103 The hot mixture of fat acids and solution of glycerine 
which eseape- from the exit-valve of the apparatus are sepa- 
rated from each other by subsidence. The fat acids may then be 
washed with water and the solution of glycerine concentrated and 
purified by the usual means. 

The fat acids thus produced may, like those obtained by other 
methods, be used in the. manufacture of candles and soap and ap- 
plied to various purposes, according to their quality, and, when de- 
sired, they may also be first bleached or puritied by distillation or 
otherwise, as is now well understood. 

I preter that the fatty bodies should be previously deprived as far 

as practicable of such impurities as would cause the discoloration 
of the fat acids produced ; but when the fat acids are to be finally 
purified by distillation this preliminary purification ts of less impor- 
Lance, : 
When any acid or other corrosive agent shall have been used for 
purifving, hardening, or otherwise preparing the fatty body to be 
operated upon T take care that all traces of it shall be washed out 
or neutralized before passing tt through the apparatus, Some fatty 
bodies (particularly when tmpure) generate during the process a 
portion of acetic or other souluble acid, which might tend to injure 
the iron tubes. In such cases 1 add a corresponding quantity of 
alkaline or basic matter to the water and oil before they are pumped 
into the tubes. 

The second part of my said invention consists of a mode of treat- 
Ing a mixture of fatty matters (whether acid or neutral) and a car- 
bonated alkali for the purpose of manufacturing soap. 

For this purpose I mix the fatty bodies, in a liquid state, with the 
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quantity or carbonated alkali in solution which may be necessary 
to convert it into soap, and then subject the mixture to a high tem- 
perature under pressure, in like manner as hereinbefore described 
in practising my mode of obtaining fatty acids and glycerine, and 
for this purpose the apparatus hereinbefore described for produc- 
ing the tatty acids and glycerine by a continuous process may be 
used for the production of soap in a similar manner. The carbon- 
ated alkali may be dissolved merely in the quantity of water which 
is intended to remain in the soap etek If resinous or other 
matters are intended to be beer in the manufacture of the soap, 
they may be disselved either in the alkaline solution or the oil or 
may. be combined with the soap after it has left the m ig He 

The degree of heat required is less than that which is necessary 
to produce free fat acids, and should generally be kept between 
the melting points of tin and bismuth. At about three hundred 
and fifty degrees of Fahrenheit the neutral fats will form soaps with 
the solution of alkaline carbonates, but a higher temperature will 
produce the result more quickly. 

The carbonic acid expelled from the alkali in this process, when 
performed in the apparatus above described, escapes as the soap 
issues from the exit-valve. If but little water has been used, and 
the quality of the soap is sufficiently good without further purifica- 
tion, it can be put into frames to harden at once, or it may be put 
into the coppers, boiled up, and separated from the glycerine (when 
neutral fats have been used), and finished in the usual manner. 

Having now described the nature of my said invention and the 
manner of performing the same, I hereby declare that I claim as of 
my invention— 

First, the manufacturing of fatty acids and glycerine from 
1035 fatty bodies by means of water and heat acting thereon, as 
hereinbefore described. 

And, secondly, the manufacturing of soap by treating a mixture 
of fatty matters and a carbonated alkali as above described. 

In witness whereof I, the said Richard Albert Tilghman, have 
hereunto set my hand and seal this eighth day of July, in the year 
of our Lord one thousand eight hundred and fifty-four. 

R. A. TILGHMAN, [1s] 

Witness : 


J. G. TONGUE. 


London: Printed by George Edward Evre and Wm. Spottiswoode, 
printers to the Queen’s Most Excellent Majesty. 184. 
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CoMPLAINANT’s Exnipit S. Comp’t’s Ree., Tilghman vs. Mitchell, 1st 
Suit, p. 115. 


(rom Brevets d’Invention, 2d series, vol. 37, page 15.) 


Copy of French Letters Patent Granted to R. A. Tilghmen, March 22d, 
1854. No. 1078 


Patent for invention. 


(English patent of 9th January, 1854,) dated 22d March, 1854, to 
Mr. Tilghman, in Philadelphia (America), for new processes in 
the treatment of fatty and oily substances, principally applicable 
to the manufacturing of soap, wax candles, and glycerine. PI. 
IV. 

The first part of my invention consists in a new process in the 
manufacturing of oleaginous neutral acids, and produces also a solu- 
tion of glycerine, by the treatment of fatty or oily substances of ani- 
mal or vegetable origin which have glycerine for their basis. 

I arrived at this result by submitting these fatty or oily substances 
to the action of heated water under a strong pressure and at a high 
temperature. The effect of this treatment is to determine the com- 
bination of the water with the elements of the oleaginous neutral 
substances in such a manner as simultaneously to produce oleagi- 
nous acids and a solution of glycerine. 

This operation takes place without intermission. Thus the fatty 
or vily substances are immediately incorporated in a perfect mixture 
with hot water by means of precipitated agitation. 

One has to take three parts of water to one part of the oleaginous 
substance. 

This combination, thus obtained, is conducted through a long 
series of very strong iron tubes, which are heated at a temperature 
equal to that requisite for the melting of lead. 

When issuing from these heating tubes the mixture, which by 
this process has been converted into oleaginous acids and into a 
solution of glycerine, passes into a tube, where its heat is reduced to 
100 degrees centigrade, and finally escapes by a safety-valve and 
runs into a receptacle. 

This safety-valve is loaded with a somewhat heavy weight,in order 
that it may not be displaced at the moment of the requisite heat by 
the pressure produced by the heated water. But as soon as a fresh 

quantity of the liquid mixture is, by means of the pump, in- 

1086 troduced into one of the extremities of the heated tubes the 

safety-valve opens, so as to permit an equal quantity of the 
combination thus obtained to escape from the cooling-tube to the 
other extremity of the apparatus. 

Great care has to be taken against accumulation of air or steam 
in the tubes, which must be entirely tilled with the liquid in opera- 
tion; when it becomes necessary a current is to be produced, sutti- 
ciently rapid to expel, along with itself, the least quantity of air 
remaining in the tubes. 

In order to obtain a complete and rapid decomposition it is im- 
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portant that the oleaginous substance and the water remain, during 
their entire passage through the heating-tubes, in the same state of 
perfect mixture in which they were before entering them; to this 
end I place at certain distances, in the interior of the tubes, dia- 
phragms of metal perforated with small holes. The rapidity with 
which the substances are expelled through these holes forces them 
into a thorough mixture. 

I prefer, also, to place the tubes which compose my apparatus in 
a vertical position, in order that any deposit that might be formed 
during the passage of the mixture through the top of one tube 
find- itself counterbalanced in its passage at the bottom of another 
tube. 

The whole apparatus should, before being used, be tested at a 
pressure of seven hundred atmospheres. 

When it is desired to diminish the contract of the liquid with the 
iron, one puts a lining of copper tubes within the iron ones before 
the latter are connected. 

Although the decomposition of oleaginous substances, by means 
of water, takes place with great celerity at a suitable heat, neverthe- 
less, in practice, I prefer using heating tubes of such length and 
diameter that the mixture which traverses them may be maintained 
at the desired temperature for ten minutes before arriving at the 
cooling part of the apparatus. 

The tubes can be heated by a furnace, by a metallic bath, or by 
anv other suitable and uniform means. 

The point of fusion of lead has been ascertained ss being suit- 
able to this operation, and has, almost always, produced good results ; 
nevertheless some variations may, in certain cases, become necessary, 
depending not only upon the kind and upon the purity of the oleagi- 
nous substances employed, but also upon the application one 
desires to make of the oleaginous acids produced; that is to say, 
according as they are wanted for the manufacturing of waxscandles 
or soap or whether they are to be unbleached or distilled. 

With some substances the transformation into oleaginous acids 
and into glycerine occurs at the point of fusion of bismuth, and 
thus the heat has been increased far beyond the point of fusion of 
lead without apparent injury. 

When the apparatus is made to work, at first at a low tempera- 
ture, to be gradually raised, results are produced which are the most 
suitable to the desired application. This can be ascertained and 
continued. Whenever economy in fsel is an important object, the 
produced mixture may, when issuing from the heating-tubes, give 
off part of its heat to the new mixture which enters into these same 
tubes. 

The pressure with which the obtained mixture escapes from the 
cooling-tubes can be used, and can serve to diminish tne power 
necessary for putting the force-pump in motion. 

The principles upon which these arrangements must be 
1037 carried out, being perfectly well known by chemists, it is un- 
necesary to describe them. 

The oleaginous acids and the solution of glycerine mixed and 
144—S83 
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heated, which escape through the safety-valve of the apparatus, are 
separated from each other by rest and washing. 

_ The solution of vlycerine, which ordinarily has an acidiferous 

eaction, is purified by ordinary means. 

wep he oles aginous neutral acids, as well as those obtained by other 
methods, may, according to their qualities and the application one 
desires to make of them, afterwards be used for manufacturing wax 
andles or soap, or they may be at first bleached by chemical agents, 
or purified by distillation, by means of a current of steam, in the 
usual manner. 

Oleaginous substances which, like palm oil, are strongly colored 
give, by means of the described process, less colored products and 
produce white soaps, or, when distilled, render white oleaginous 
acids. 

[ll-smelling oleaginous substances are likewise disinfected, and 

vield, when subje ted to the same tres tment, white inodorous prod- 
uets. 

The second part of my invention has reference to the manufac- 
turing of soap. It consists in submitting the fatty and oily sub- 
stances of animal or vegetable origin, if they be in the condition of 
oleaginous neutral substances or oleaginous acids, to the action of 
a solution of alcaline carbonate at a high temperature, which pro- 
duces soap. 

The operation is performed by means of the apparatus and by 
the process deseribed above for oleaginous acids. 

The carbonate is first dissolved in water, which, if it is preferred, 
need not be In greater quantity than that which is to remain in the 
soap to be produced, 

When resinous or other substances are to be employed in the 
soap they are either previously to be dissolved in oil or by aleali, or 
else they are to be combined with the soap when it comes out of the 
apparaius. 

The necessary heat is lower than that required for the production 
of oleaginous acids; it must be kept up between the points of fusion 
of bismuth and of tin, and even at about 200 degrees centigrade. 
Oleaginous neutral substances would form soaps with the alealine 
‘carbonates. 

When operating at too great a heat the soap which escapes by the 
safety-valve has a special and disagreeable odor. 

The soap may then be made to run into moulds or brought to a 
state of ebullition and separated from the glycerine, when the olea- 
ginous neutral substances have been used, after which one operates 
as usual. 

By means of this process the colored and ill-smelling oils produce 
white and odorless soaps. 


Additional Certificate. Dated 23d February, 1855. 


In order to carry out my invention with the greater success, I use 
the apparatus representes d—plate IV. 
Figure 1 represents an elevation of which figure 2 is the plane. 
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In these figures a is the vat into which the substances arrive which 
flow through the stop-cock &, and the hot water through the stop- 
cock e. They blend and form, by means of the rapid movement of 
the alternate motion of the piston 5, a perfect mixture. 

This piston 6 is perforated with very fine holes. 


1038 ¢, force-pump, serving to conduct the mixture of water and 
oil to the curved iron tube dddd. The latter is heated at 
the suitable degree above the hearth. 

Having traversed the heating-tube, the mixture, which is now 
converted into oleaginous acids and into a solution of glycerine, 
passes through the tube g, in order to arrive in the cooling-tube h h; 
where it it is cooled off to below 100 degrees centigrade; then, forcing 
its passage through the safety-valve i, it falls back into the recepta- 
cle. In order to employ a great length of heating-tube in a small 
space, this tube is adjusted in spirals, separated from each other by 
a space of about 6 millimeters. This interval is filled with melted 
metal, which also serves to cover the extreme part of the spirals by 
the thickness of about 6 millimeters, as is represented by figure 2. 

This solid mass of metal insures a uniform degree of heat to all 
parts of the apparatus, strengthens it by adding to its power, and 
preserves it from the action of the fire. 


DeFENDANT’s Exuisitr. Sept. 29, 1871. 


Copy of French Letters Patent Granted to R. A. Tilghman, February 
28, 1856. No. 15129. 


From Brevets d’invention, 2d series, vol. 54, page 100. 


Patent of invention for fifteen years, dated 28th February, 1856, to 
Mr. Tilghman, of Philadelphia (United States), for improvements 
in the treatment of oleaginous substances. 


It is already known that by the action of water at an elevated 
temperature neutral oleaginous substances are converted into oleagi- 
nous acids and into glycerine. Several systems of operation and 
various kinds of apparata have been proposed to effect the decom- 
position on a commercial scale. 

The modification which I propose has for basis the well-known 
fact that in effecting this decomposition these elements—the degree 
of heat, the length of time required for the operation, and the extent 
of the surface of contact—may, to a certain point, be substituted 
for each other. I have thus found that at a comparatively low tem- 
perature (but above 100 degrees centigrade), and without any arti- 
ficial multiplication of the surfaces of contact of the oil with the 
water, this decomposition may be produced by continuing the opera- 
tion for a considerable length of time, and that the temperature 
remaining the same in proportion as the surface of contact of the 
water with the oleaginous substance increases, the time necessary for 
the decomposition will become shorter. In the same manner, when 
the surface of contact is the same, the time required becomes less 
in proportion to the increase of the temperature. 
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These principles being established, their application to a manu- 
facturing operation Is easy. 

Having decided upon the temperature and pressure most suitable 
for operating I prepare a most thorough mixture of the oleaginous 
substance with water, and [ continue the application of heat until the 
decomposition is obtained in a sufficiently complete manner. 

It being the custom to use a pressure of tive to seven atmospheres 
in boilers having a diameter of one metre and more, I consider this 
pressure and its corresponding temperature very well suited to a 
manufacturing operation, it being, however, well understood that I 
do not bind myself te the same, but that higher and lower tempera- 
tures and pressures may be employed, and that in the same propor- 

tion more or less time is necessary. 
10359 I find, moreover, in employing this temperature the advan- 
tage that the apparatus may be heated by the steam from the 
boilers ordinarily used, 

I use a mechanical agitator which brings the liquids into a per- 
fect state of mixture, and I thus obtain a great surface of contact 
between the oleaginous substance and the water. The same result 
‘an be obtained and the mixture at the same time heated by the 
introduction of steam by the means of a perforated tube. 

The steam, after having passed through the liquid, escapes through 
a vent-valve suitably adjusted. All substances having a tendency 
to facilitate the dissolution or mutual suspension of the oleaginous 
substance and the water will, ina parallel manner, be a substitute 
for artificial agitation; a small quantity of aleohol, of alkali, or of 
amvloline matter dissolved in water will produce this etfeet, 

The following is an apparatus capable of decomposing about 4,000 
kKilogramimes of oloaginous substances ata time: 

A boiler is used of 1°25 diameter and 6".90 long. [tis of iren 
of suitable strength, and Lined with copper in such a manner as to 
leave a space of about OL between the sides of the iron and those 
of the Cop per Linings. 

Into this evlindrical space is introduced, through an upper step: 
cock, the steam, which proceeds from an ordinary boiler and ata 
pressure of 4 to Gatmospheres. The condensed water and. the sur- 
plus steam return to the steam boiler by a lower stop-cock. An equal 
pressure is kept up between the cylindrical space and the interior 
of the boiler by means of tubes. 

The boiler is provided with an agitator of copper, the blades of 
which are of metallic cloth, and its shaft, passing through a stutting- 

box, Is put In motion by means of a rack and a pinion, which cause 
it to turn continually five or six times in one direction and then as 
many times In the opposite one. 

The boiler is provided with suitable conducts and stop-cocks for 
the purpose of being filled and emptied, and with ordinary acces- 
sories, such as man-holes, stock-cocks, safety-valves, steam-gauge, 
thermometer, and water-gauge. 

The boiler being filled about four-fifths of its capacity with a mix- 
ture of two parts of oleaginous substance and of one part of water (or 
in any other suitable proportion) I cause steam to circulate at the 
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pressure of 4 to 6 atmospheres in the cylindrical space, and I put 
the agitator in motion. . 
I continue this operation until shown by a specimen that the de- 


. composition is sufficiently complete. 


The product is then allowed to run off and the boiler is again 
filled. Jt is evident that the manner of heating the boiler, as well 
as the disposition of the agitator, can be varied at will. 

It is ascertained that oleaginous acids possess the property of de- 
composing alealine carbonates in such a manner as to produce soaps. 
If, now, we mix with the water of the above-described operation the 
nevtessary quantity of aleali carbonate the formation of soap will take 
place in proportion to the quantity of carbonic acid eliminated by 
the oleaginous acids. 

This carbonic acid, mixed with vapor, escapes through a safety- 
ralve suitably adjusted, and can be utilized in various ways—as In 
the manufacturing of gaseous liquids, bicarbonated alcalies, &c., &e. 

To prevent the escape through the safety-valve of the froth of the 

mixture I place this valve on the top of a dome or cylinder in 
1040) which I cause a centrifugel ventilator to turn round, pro- 

vided with blades of metallic gauze, which separates or 
crushes the globules and whips the liquid parts against the sides of 
the evlinder, whilst the gas escapes through the vent-pipe. In the 
manufacturing of soap one may dispense with the copper lining 
of the boiler, and the mixture can be heated by the steam, which 
circulates in return tubes, in the well-known manner, or else by 
simple fir. 


Ata stated term of the cireuit court of the United States of Amer- 
ica for the southern district of New York, in the second circuit, held 
at the United States court rooms, in the citv of New York, on the 
2th day of May, in the vear of our Lord one thousand eight hun- 
dred and seventy-two, . 


Present: The Hon. Samuel Blatchford, dist. judge. 


Rrenarp |. Titauwan ) 
re. -Suit No. 2. 
Rotaxno G. Mrrenee. } 


For extended term of patent. 


This cause having been: brought to a final hearing upon the 
pleadings and proofs, and the counsel for the defendants having, in 
view of the decision made in a case in this court under the same 
patent between the same parties, brought on the patent before it was 
extended, waived formal argument: 

It is hereby ordered, adjudged, and decreed that the letters patent 
No. 11766, granted unto the said Richard A. Tilgman on the third 
day of October, 1854, is a good and valid. patent, and that the said 
Richard A. Tilghman was the original first inventor of the im- 
provement described and cleaned a the said patent, and that the 
said patent was legally and duly extended on the 23d day of Novem- 
ber, 1867, for term of seven years from the 9th day of January, 1868, 
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and that the said defendant has infringed upon the said patent and 
upon the exclusive rights of the complainant during the extended 
term of said patent. 

And it is further ordered, adjudged, and decreed that the plaintiff 
do recover from the defendant the profits and gains which the said 
defendant has made or received, or which have arisen or accrued to 
him from said infringement of the said patent by the use of the said 
improvement described and secured by the said letters patent at any 
and all times after the ninth day of January, A. D. 1868, down to 
the 14th of September, A. D. 1871. 

And it is further ordered, adjudged, and decreed that the said 
plaintiff do recover of the defendant his costs and charges in this 
suit to be taxed. 

And it is further ordered and adjudged and decreed that a per- 
petual injunction be granted in this suit against the said defendant 
according to the praver of the bill, and that the issue of the writ of 
injunction be suspended during the payment of the license fees or 
royalty stipulated to be paid by said defendant to said plaintiff. 

And it is further ordered that the reference to tne master to ascer- 
tain the gain and profits hereinbefore decreed having been waived 
by both parties, the same is reserved for the further hearing of this 
court. 


SAML BLATCHFORD. 
(Endorsed :) Filed May 31, 1872. 


10405 = And afterwards, to wit, on the 2d day of December, in the 

year last aforesaid, came the said parties herein, by their so- 
licitors, and tiled in the clerk’s office of the court aforesaid in this 
mause their certain stipulation, clothed in the following words and 
figures, to wit: 


Stipulation. 
U.S. Cireuit Court, Southern Dist. Ohio. 


Ricuarp A. TILGHMAN 
vs. 1877. 
ProcTerR, GAMBLE, e€ al. 


It is hereby stipulated and agreed by and between the parties to 
the above suit and their respective solicitors that the printed records 
on‘the part of the complainant and defendant in this cause used on 
final hearing and on reference before the master shall form & con- 


stitute the record on appeal to the Supreme Court of the United 
States, either party, on the argument of such appeal, to be permitted 
to produce full and entire copies of any exhibit put in evidence in 
this suit, and of which only extracts or portions have been printed 
in the records above referred to. 


GEO. HARDING, 
For PUG. 

CHAS. B. COLLIER, 
Def’s Sol. 
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1041 And afterwards, to wit, on the 2d day of December, in the 
year last aforesaid, was filed in the clerk’s office of the court 

aforesaid in this cause the certain deposition of Richard A. Tilgh- 

man herein, clothed in the following words and figures, to wit: 


a | Deposition of R. A. Tilghman. 


Wied States Circuit Court, Southern District of Ohio. In Equity. 
Ricuarp A. TILGHMAN vs. Proctor, GAMBLE, e¢ al. 


Ricuarp A. TiILGuMAN, a witness produced on behalf of the com- 
plainant, being duly sworn, doth depose and say: 


Q. 1. Prior to applying for your patent did you decompose fat by 
heated water in vessels other than the coil apparatus? 

Ans. I made hundreds of experiments with this decomposition in 
simple digesters before the use of the coil apparatus had been thought 
of for this process. 

Q. 2. Describe the digester- and the mode of using them, and state 
whether in these vessels steam was allowed to form and accumulate? 

Ans. In every case steam was present. The digesters were thick 
iron tubes an inch or more in bore and 16 to 24 irches long, some 
of them lined with copper. The stopper was made tight by a strong 
iron wedge. A three-eighth-inch iron rod, about 6 inches long, with 
a heavy brass knob on its lower end, was left inside the digester, to 
act as a mixer. The fat and water were measured and poured in 
separately, in such quantities as to leave at least one-fifth of the di- 
gester empty. The stopper being wedged tight, the digester was 
heated in a gas stove, and when at the desired temperature it was 
shaken violently in a vertical direction, whereby the loose iron 
Foad, or jumper, as it was called at the time, was made to rebound 
from tor to bottom of the digester through the layers of fat and 

. water, thereby mixing them thoroughiy together. 
1042 ‘~The heats were generally ascertained by lifting the di- 
gester\out of the stove and resting its lower end on small 
pieces of metal tx alloy of various feasibilities. The vacant space 
left in the i intended to make ample allowance for the 
liquid expansion by Reat of the fat and water. 

If no vacant space rad been left, the digester would inevitably 
have burst, as it had no safety-val ve. 

In this space steam was.always and inevitably present during 
every operation. I produce ‘as an exhibit one of several digesters 
made for me by Morris and: Tasker, of Philadelphia, and often used 
by me in these experiments ‘made in ‘53. The digesters were 
usually heated in a vertical positfon over gaslamps. The heat being 
applied directly to the bottom, where the waterwould always settle, 
caused so violent an ebullition and consequent mixture of the fat and 
water inside that good decompositions were ofte@ mame without the aid 
of the jumper or external agitation, but not in so@fiort atime. I also 
then tried rotating these digesters, while heated, in a horizontal po- 
sition, with thin copper partitions fixed inside of them to cause per- 

fect mixture of the fat and water. 
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Q. 4. Why did you recommend in your patent the use of such 
high temperatures as the melting point of bismuth and lead ? 

Ans. Many experiments had shown me that at these higher tem- 
peratures the decomposition was carried on with the greatest econ- 
omy of fuel and cost of apparatus. When in London, in 1847, I 
had found Perkins’ house-warming apparatus, consisting of coils of 
hundreds of feet of pipe containing water at the temperature of 
melting lead, had long been in extensive domestic use there. On 
returning to London in 18538 I found the same apparatus largely 

-used for heating bakers’ ovens. AsI thus found such heats and 
1043 pressures were perfectly practical and safe, as well as eco- 

nomical, | thought | was bound to describe my invention in 
what I then believed to be the best mode of carrying it out, and that, 
as | was the discoverer of the chemical fats, I could then claim 
broadly as my process the use of water highly heated and under 
pressure to decompose fats, no matter what temperature or appara- 
tus was used. 

Q. 5. After your experience what is your present view as to the 
practicability, economy, and safety of the higher temperatures as 
compared with lower temperatures ? 

Ans. I think the high-pressure apparatus is much more economi- 
‘al, both in the first cost and in the expenses of working. Its prin- 
cipal disadvantage is that ordinary engineers are not familiar with 
its management, and consequently dislike it. As to its safety, com- 
pared with the so-called low-pressure apparatus used in Cincinnati, 
sav three hundred pounds per square ineh (over double that used in 
locomotives), the testimony of Mr. Nason agrees with my experience, 
and expresses my opinion entirely, viz: the bursting of a long nar- 
row pipe filled with water;at lead-melting heat, opens but a few 
inches of the weld & leads only to a hissing escape of steam, come. 
tinuing several seconds, till the pipe is empty. The quantal 
heated water is so small and the escape of steam is so gradua’t that 
there is nothing like an explosion, and no mischief is dons,whereas 
a common boiler containing tons of water at 100 poxinds pressure 
burts suddenly, with explosion like a bombshell, producing destrue- 
tion all around. rs 

Q. 6. Why did you, at a later period, introd’ace apparatus work- 
ing at lower temperature and pressures tha recommended in your 
patent ? 7 

Ans. From my experience in Franee and England I came to the 
conclusion that I could more readily get my process adopted by 
manufacturers if T vielded to their general, though uninformed, prej- 

udice against the higher pressures. In France, at Monier’s, 
1044 the workmen wereso afraid of the apparatus that I could 

never trust them to work it by themselves. At Price’s fae- 
tory, in London; where I could’ have gotten plenty of workmen 
familiar with Perkins’ apparatus; using the same pressure, the same 
fear of high pressure affected the managing director, Mr. Wilson, 
who refused to allow the coil apparztas to be erected in their works, 
although it was recommended as the Safest and best form of appa- 
ratus by their own consulting engineer, Mr. Edward Cowper, to whom 
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I had exhibibited it in action. I therefore offered to Mr. Wilson to 
erect for them apparatus to work at any pressure they would be 
willing to use, from twenty-five pounds to the square inch upwards, 
telling him that the lower the pressure the more expensive would be 
the apparatus. He consented at last to use 225 pounds of pressure 
for an apparatus to be located in a part of their grounds distant from 
other buildings. This was put up and worked in 1856, and is the 
one referred to in Mr. Pillans Wilson’s letter of July 13th, 1865, page 
odo, record 340, as being still in use. 

(). 7. State your knowledge of the trials of the coil apparatus at 
Moinier’s works, in Paris. 

Ans. By the terms of the first temporary agreement with Jaillon & 
Moinier, dated March 4th, 1885, page 273, R. 87, a coil —— was 
to be constructed to put them in “a position to judge of the efficacy 
and reality of the invention.” This apparatus was made for them 
at the tube works of Gandillott & Co., near Paris, but the wrought- 
iron tubes were so bad that they did not even stand the test pressure 
with cold water, so the whole apparatus was abandoned at once, 
without trial of the process, and this was the whole story of the first 
apparatus. The small coil apparatus which I had been exhibiting in 
action to many scientific men and manufacturers in London wasthen 
sent over to Paris and put into successful action at Moinier’s works 

on all the varieties of fats; it was the only coil apparatus, such 
1045 as directed in the patent, that was ever used there. In conse- 

quence of its successful action, a second agreement was made 
with this firm of July 24th, 1855, a copy of which is here presented 
as Exhibit “2nd, Moinier’s agreement (Record p. 1036-7).” On exe- 
cuting this second agreement it was promised that they would order 
a coil apparatus to be made under my own superintendence In 
England, where many manufacturers were perfectly familiar with 
such work. 

Such an order, signed by Moinier, dated the same day with the 
agreement, was accordingly given me. The original paper is here 
rroduced and marked Exhibit ‘ Order for Coil (Record p. 1037).” I 
had the coil made as directed, and tested in my own presence by 
Perkins, of London, and he was about to complete the apparatus by 
surrounding the wrought-iron tubes with cast iron, a process in 
which he had great experience, though involving considerable risk 
of burning the tubes if improperly performed. 

Mr. Moinier protested against Perkins’ price for the casting as 
exorbitant, and assured me that he would have the casting done at 
Paris on much lower terms, and ordered the wrought-iron apparatus 
to be sent over to him. This was done, and it then turned out that 
the Paris iron founderies asked far more per pound than Perkins, 
and refused to assume any risks of injury to the iron tubes in the 
process of casting, which they had never tried before. In: this 
dilemma Monier, after considerable delay, decided he would cast in 
the tubes with zine in the place of cast iron, as zinc melts considera- 
ble below a red heat. This, if properly done, would have avoided 
all the risks of injury to the iron tubes. As it was, however, the 
zinc was not poured into the mould in a melted state, but was kept 
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in a state of red-hot fusion for many hours on the tubes, with the 
result of perforating them in many places. This property of highly- 
heated zine to dissolve wrought iron is well known in the arts. 

This was the end of the coil apparatus No. 2, untried like the 
1046 first. This was the only time melted zine was ever used in 

connection with the coil apparatus, and is the sole basis of 
Moinier’s assertion that the process itself was worked with fat and 
water at a temperature “which certainly much surpassed that of 
melted zine.” Record p. 5005. 

After the destruction of coil apparatus No, 2 Moimier was much 
discouraged, and as his firm fell into pecuniary difficulties at the 
time they did nothing further with the process for some consider- 
able interval, during which I kept him informed of the results I 
was obtaining at the factory of Price’s Patent Candle Company, in 
London, in working the process in the simple digester form of ap- 
paratus at lower temperatures and pressures than used in the coil 
apparatus. It was during this interval of inaction at Moinier’s 
works that Moinier, in July, 1857, wrote the letter (Record, p. 251) 
urging me to sue DeMilly, who was actively working our process, 
showing that, although his own ill-luck in making two-coil appar- 
atus was then fresh in his memory, yet his belief in the reality and 
value of the process itself was nevertheless perfect. A year later, 
when Moinier agreed, September 13, 1858, in partnership with Le- 
roy (Record, p. 325), to iesume the trial of my process, although he 
had full knowledge of the successful working at Price’s factory, in 
London, of the digester form of apparatus at lower pressures, yet the 
vastly increased first cost of that form of apparatus, in’ proportion 
to amount of fat decomposed, made him adhere to the use of the 
high-pressure apparatus. 

To obtain still greater cheapness, however, the form of apparatus 
described in the patent was entirely departed from, and the use of 
a few cast-iron tubes of large diameter was attempted to be substi- 
tuted for a long wrought-iron tube. 

No accident prevented the successful starting of this third appa- 

ratus, which for some time produced fat acids and glycerine 
1047 of good quality and in considerable quantities, but the unfit- 

ness of cast-iron for such work was soon proved by the suc- 
cessive cracking and leaking of one cast-iron tube after another, so 
that the apparatus was soon disabled. M. Moinier’s statement that 
this last apparatus was undertaken in consequence of my return to 
Europe utter successtully introducing into practice into the United 
States a new improvement of filling the tube with little nails, 
called “points de Paris,” is erroneous in every particular. I had 
never left Europe in the interval at all, as he well knew, as I had 
been In frequent intercourse with him all the time through Fon- 
tain Moreau, 

The assertion that the tempting novelty proposed in 1858 con- 
sisted in filling the tube with little nails is disproved by his own 
letter to me three vears previously ordering the second coil appa- 
satus above described as obtained from Perkins. He there specifies 
that “all these tubes should be filled with little nails;” “tous ces 
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tuyaux deviont etre remplies avec des petits clouis.” This shows 
how unreliable was his recollection in 1863 of what took place five 
years previous. [ must pronounce as equally erroneous his entire 
statement that the small coil apparatus sent from London failed to 
produce fat acids and glycerine. 

The successful working of that apparatus in producing fat acids 
and glycerine was fully admitted by him at the time. I remember 
his very words on one occasion inspecting a sample just produced 
from the coil in which the fat acids crystallized, in an unsually dis- 
tinct manner: Ah, ce la est tries bien decompose. 

The fat acids produced by the small coil apparatus were tested 
under his direction in every possible wav. They were cold-pressed, 
hot-pressed, and made into finished candles of excellent quality. 

As for the production of glycerine we concentrated quan- 
1048 tities of it and worked it in the laboratery at various modes 

of purifying it with animal charcoal and produced it pure 
und white. 

The experiments with the small coil apparatus are those mentioned 
in the formal agreement of July, 1855, which states that the firm of 
Jaillon, Moinier & Co. and myself “ had made experiments on the 
process, which, though not yet entirely finished, had nevertheless 
given results sufficiently satisfactory,” Xe. 

This language would never have been used as to a process which 
never succeeded in producing either fat acid or glycerine, as M. 
Moinier now testifies, nor would a formal agreement and consider- 
able payments be made to secure a process which he now says “only 
damages fatty bodies without decomposing them.” 

I cannot confirm M. Moinier as to his asserted reserve in only 
watching our experiments with said coil apparatus. I remember 
several times, on coming to the factory in the morning, finding the 
coil working on samples of fat, of nature unknown to me, by direct 
order of M. Moinier to his own workmen. At the time I wasmuch 
pleased at the interest he took, and thou,ht it not only natural but 
highly desirable that he should test it on every variety of fat, and 
only regretted that he did not give such experiment the benefit of 
the presence of my brother or myself to insure their being correctly 
carried out. 

This was indeed the only occasional drawback on the success of 
the experiments with the small coil apparatus at Moinier’s works. 
It would work right and give perfect decomposition as long as my 
brother or myself were by to watch that the heat and the pressure on 
the outlet valve were both kept as high as directed in the patent; 
but the French workmen were so ignorant as to be very much afraid 
of the apparatus, and on returning to it after any short absence we 
often found they had reduced either the heat or pressure, frequently 

both, and were allowing the apparatus to run on half empty, 
1049 producing imperfect decomposition and acroleine. 

It was in this way that the process was mismanaged by 
these same workmen when the jurors of the exhibition in Paris, of 
1855, came to Moinier’s works to see it in operation. I had been 
waiting in Paris for weeks to meet these jurors and show them the 


1156 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


working of the process myself, and M. Moinier, who was in constant 
intercourse with them, promised he would give me due notice of 
their visit. I had brought with me from England a complete series 
of the products of my process to put in the exhibition, for which I 
had secured space, but Moinier persuaded me not to enter them 
there, but to reserve them to show the jurors when they saw the 
apparatus working at his factory. 

The result was that the jurors were brought to the factory at a 
time of day that I was regularly absent, and, judging from their 
report, they must have seen the process botched by the workmen, 
and 1 never heard of their visit until several days after it had taken 
place. 

Q). 8. Prior to applying for your patent, did you work your process 
of decomposing fats into fat acid and glycerine by the use of water 
heated under pressure at temperatures below melting lead or melting 
bismuth; and, if so, at what temperature and pressure, and with 
what result ? 

Ans. Before applying for my patent I had made many experi- 
ments in decomposing by water at temperatures below melting 
bismuth, sometimes in the coil form of apparatus, but most frequently 
in digesters. The lowest temperature tried by me was three hundred 
and fifty degrees Fahr. (550 F.), or 120 Ibs. pressure continued for 
four hours. The digester was, as usual, in a_ vertical position, 
but the heat was in this case given by an oil bath. I obtained 
both fat acids and glycerine in this experiment, but in such 
small quantities as to prove that though the decomposition did go 
on at that heat, yet it was very slow compared with the higher 

heats. I find notes of another experiment, July 15, 1854, in 
1050 the coil apparatus, with palm oil, made at the melting point 

of tin, 440° Fahr., =360 lbs. pressure. It was pumped through 
the coil very slowly, so as to give about thirty minutes’ heat, and 
found to be partly decomposed, so that it was returned to the inlet 
end of the apparatus and pumped through a second time at the same 
rate and heat, which produced perfect decomposition of the palm 
oil into fat acids and solution of glycerine.’ Ten minutes’ exposure 
would have perfectly decomposed palm oil at the heat of melting 
bismuth, 510° I. ; yet I found 70 lower heat required six times as 
long to produce the same effect. 

I had often decomposed tallow at 510° F. before taking out my 
patent, not in the coil apparatus, but in the simple vertical digester. 
In this case I had to allow increased time on account of the imperfect 
contact of the fat and water in addition to that required by the di- 
minished temperature. 

Q. 9. Prior to the date of your patent did you ever use any alkali 
to facilitate the decomposition of the fat by the water at high heats? 

Ans. I did, and made many experiments with it, using both lime 
and soda in quantities ranging from one-half of one per cent. up to 
two per cent. of the weight of the fat. 

Q. 10. Then why did you not recommend in your patent such 
use of alkali to facilitate the decomposition ? 

Ans. Because I considered the disadvantages attending its use ex- 
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ceeding its benefits; the use of alkali in the process impairs the 
quality and consequent value of the glycerine produced to a serious 
extent. R.G. Mitchell, a witness in this case, uses water only and 
gets much higher price for his glycerine than those manufacturers 
who use lime also. When C. H. Grant, of Philadelphia, was work- 
ing the process in 1860 the injury to the quality of the glycerine by 

the use of any lime in the water was often mentioned to me 
1051 by Mr. Bower, who was refining Grant’s glycerine for sale, 

and Grant avoided the use of lime forthe massof the fatdecom- 
posed by him. In addition to the injury of the glycerine the lime 
involves considerable trouble and expense in removing it from the 
fat acids. Both sources of injury are avoided either by using a 
longer time in the decomposition at the same pressure or by simply 
increasing the pressure; the time required for the decomposition 
can be shortened without appreciable increase of expense. 

I mention in the patent the only result of my experiments with 
the use of alkali that I considered valuable. I found some fats de- 
veloped in their decompositions by water so much acetic or other 
stnalles acid as to dissolve portions of the iron tubes, and I directed 
in the patent the previous addition in such cases of sufficient alka- 
line or basic matter to neutralize such acids. I found subsequently 
that such acid-producing fats instead of being rare in commerce were 
almost the rule. In fact, ] have never tested the glycerine water 
produced in any candle works using my process in which I did not 
find it to be acid, even when they had been using one per cent. of 
lime with the fat. When using a vessel lined with copper, as it 
should always be for this process, I consider the use of any lime 
in the operation to be a miscalculation of economy by the manu- 
facturer. 

Q. 11. Who was the last person who applied to you for a license 
to work under your patent ? 

Ans. C. H. Grant, of Phila., who has repeatedly testified asa wit- 
nessin this case, applied to me for a license to work under my patent on 
the Istof August, 1873. He had just returned from California,and said 
he had examined the working of the process at the factory of one of 
my licensees there, the San Francisco CandleCo. [agreed togrant him 

a license,and went with him to Mr. Oats, a coppersmith, to settle 
1052 some details of the apparatus. When there I found Mr. Grant 

had already ordered his apparatus from Oats without waitin 
for my consent, and they had ordered the copper from the rolling-mi 
in New York. I pointed out to him some mistakes in the plan of 
his proposed apparatus, and at last, after much discussion, another 
engagement compelled me to leave him with Mr. Oats vacillating 
as to the size al form of the apparatus he would adopt. A few 
days after I found Mr. Grant had again changed his mind and had 
decided to abandon the business of candle-making entirely. His 
works in Philadelphia (which were by tlre acid-distillation process) 
have been dismantled and are now for sale. 

Q. 12. Do you know anything from your own trials, or from the 
publications of chemists, as to the effects of a high heat upon fats? 
Ans. In 1853 I made many experiments on the effect of heat on 
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fats and found that access or exclusion of air makes an entire change 
in the effect of certain high degrees of heat on fats that is hardly 
ever recognized in chemistries. [ also found that when air was ex- 
cluded pressure was also an important agent in preventing the inju- 
rious decomposition of fats at temperatures which without it would 
have hurt them. IT also found that certain impurities, that caused 
a bad color and smell in some fats, were destroyed by this high heat, 
by which the fat itself was uninjured, and that I could thus get the 
fat in a much improved state. | used for this purpose heats at and 
above the melting point of lead, keeping a heavy pressure on the 
fat at the same time. Just before leaving Phila. for England, I ex- 
ecuted on the 12th Dee., 1855, a caveat for the United States Patent 
Office, describing my three new processes, for which I expected to 
take out patents—one for producing fat acids and glycerine by the 
action of highly-heated water on fats, another for soap, and the third 
for deodorizing fats by heating them to lead-melting point, under 
pressure, without water. In England I found that [ had been an- 

ticipated by Dubrunfaut’s patent in the deordorizing of fats 
1055 by high heat, and had to drop that part of my Intended claims 

in the subsequent patent for the other processes, This French 
chemist, Dubrunfaut, in this patent (Exhibit 4, Ree. 87, p. 255) has 
given more detailed facts as to the effect of high heat on fats than are 
to be found in all the chemistries put together. He finds that palm 
oil, When in a close vessel, out of contact of air, has to be heated to 
from 608 to 626 F. before it begins to give off acroleine, and that 
after this treatment, in place of being injured, it is much improved 
in value, making a white soap without odor and with greater ease 
than unheated oil. Ile finds tallow and fat, submitted to the same 
process, lose their smell, and become more fitted for making inodor- 
ous soup. He uses heats as high as 644 F. for the purpose of thus 
improving fats and oils. [T have frequently had palm oil heated in 
close vessels to the melting point of lead for several hours, and 
afterwards proved it to be entirely in the state of neutral or unde- 
composed fat. 

Q. 13. You have stated (R.S7, p. 75) that you exhibited your pro- 
cess In operation in the coil form of apparatus to G. F. Wilson, 
manager of Price’s Patent Candle Company, London. State whether 
it was also exhibited to any other manufacturers or scientific men. 

Ans. On May 6th, 1854, it was shown in operation to Mr. Freéle- 
rick Mever, the head of the firm of Chas. Ogleby & Co. and one of 
the patentees, Radley and Meyer (Exh. 10, Werk’s case, p. 189). 
Their works, manufacturing by the old lime-saponification process, 
is described in the Report of Juries of London Exhib’n of 1852, page 
621, and was probably larger than any other in the world on that 
plan, saponifying ten tons of fat at each charge. His letter on the 
subject of my process is hereto annexed. marked Exhibit Mever. 

My process was also shown to Warren 8. Hale, May 26, 1854. 

This gentleman is also mentioned in the same report of the 
1054 exhibition of 1852, page 624, as one of the largest makers of 
stearic candles in England. He was at that time an alder- 
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man, and the next year was lord mayor, of London. I offer as an 
Exhibit Hale his letter to me on the subject of my process. 

F. L. Bauwens, manager of Bauwens’ Patent Candle Co., saw my 
process May 19, 1854, and Mr. Butt, the secretary of the British 
Sperm Candle Co., saw it on Juve 1, 1554. 

Prof. Graham, then professor of chemistry of London University, 
and svon afterwards master of the royal mint, having made an ap- 
wintment to see the process on May 12th, 1854, brought with him 
Dr. Hoffman, professor of the Royal College of Chemistry ; Dr. Mil- 
ler, prof. of chemistry of King’s College, London ; Prof. Williamson, 
professor of organic chemistry in London University ; Dr. Henry 
Watts, the author of Watts’ Chemical Dictionary ; Prof. Anderson, 
of Glasgow University, and several other chemists whom I did not 
know. The coil apparatus was worked in their presence, and sam- 
ples of all the materials and products were taken by many of them. 
Several experiments were made on the spot by Prof. Williamson to 
test the purity of the products, and he soon after gave a lecture at 
the Chemical Society on the chemical powers of water, especially as 
exhibited in my process. 

To induce me not to aecept the offers at first made me by Price’s 
Patent Candle Co. for a monopoly of the patent, Messrs. Meyer and 
Hale, the manufactures above named, proposed to organize a com- 
pany to purchase and work my English patent for the use of the 
entire trade. The company was to pay me forty thousand pounds 
in cash and also a royalty of fifteen shillings per ton on all the fat 
treated by the process. In this company Prof. Graham offered to 
take £10,000 in stock, making a cash payment thereon of £2,000, 
and to become one of the directors. I produce his letter, marked 

Exhibit Graham. 
1055 Owing to subsequent quarrels between Hale and Meyer, 
who were old rivals in business, the organization of the com- 
pany was not completed within the time agreed on and the plan 
was abandoned. 

Q. 14. What size of coil apparatus would be required to decom- 
pose the same quantity of fat per week as the Wright and Fouche 
apparatus used by Mitchell ’ 

Ans. The Wright and Fouche apparatus used by Mitchell is stated 
by Jos. T. Verdin, Ree. 87, X Qu. 160, to work 1,200 Ibs. fat at each 
charge and to make 12 charges per week, equal to 14,400 Ibs. per 
week of six days, or 2,400 Ibs. per day, or 100 Ibs. per hour of a con- 
tinuously working machine. 

The coil apparatus used by Professor- Booth, Rogers, and Bridges 
was 80 ft. long of tube one-half inch in bore, and it decomposed six- 
teen pounds of fat per hour; it would therefore require 6} times this 
length, or 500 feet of such tube, to decompose 100 Ibs. fat per hour. 
I have often seen Perkins’ house-warming apparatus in use in 
London with 600 and even 800 feet of such tube containing water 
and constantly subjected to the same heat and pressure required 
here. If the tube was of one inch bore, like that made by Perkins 
for Meinier, only 125 feet of it would be required ; of tube 2 inches 
in bore 31} feet would be required; of tube 3 inches in bore 14 
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feet would be required, and the sides of such 3 inch tube would re- 
quire to be 14 inches thick to make it of the same strength as the 
tube specified in my patent. The manufacturers in England who 
made Perkins’ apparatus offered to make for me tubes of 4 inches 
in bore with sides two inches thick, and to guarantee that they would 
stand the test pressure. 

(QJ. 15. State whether any injurious effect is produced by the pres- 
ence of steam in the process of decomposing fat by the action of 

water at a high temperature and pressure. 
1056 Ans. Steam produces no injurious effect. In the hundreds 

of operations which [have made in simple digesters, like the ap- 
paratus first mentioned in my patent, steam has always been present. 
In fact, if no steam had been present these digesters must certainly 
have burst, as they had no safety-valve. No bad effect from steam 
was ever observed, and whenever the proper conditions described in 
the patent were observed the decomposition was always good. 

Q). 16. Then why was the presence of steam prohibited in the di- 
rection for working the coil apparatus”? 

Ans. Because if steam is allowed to occupy part (and necessarily 
an unknown part) of the capacity of the coiled tube, all knowledge 
of the time during which the mixture of fat and water is exposed 
to the heat is entirely lost. The pump goes on regularly, forcing 
the same quantity of the mixture per minute into the coil, which, 
when free from steam and filled only by the mixture, it traverses in 
ten minutes, and must be exposed to the desired heat for ten min- 
utes. But it is evident that if at any time half the capacity of the 
coil is kept filled with steam, it can only hold half as much of the 
mixture. All the space tilled by the steam is lost to the mixture, 
and the effect is the same as if the capacity of the coil was suddenly 
reduced to one-half. The pump continuing to work at its former 
rate, it is evident that each drop of the mixture can remain in the 
coil only five minutes Instead of ten, and the fat would not be well 
decomposed. Tf the directions in the patent are observed, by keep- 
ing the pressure on the exit-valve higher than the steam pressure 
due to the heat emploved, no steam can ferm im the coil, Its whole 
capacity will be utihived by the mixture, Which must remain in it 
the specitiod time, be exposed to the speciiied heat, and become well 
decomposed, 

QQ. 1. To what do vou attribute the bad results of the experiments 

made with the coil apparatus by llorence Verdin ? 
LOOT Ans. Entirely to a violation of the directions of the patent 

as tu keeping high enough pressure on the exit-valve. In 
making his apparatus he departed from the drawing in my patent 
as to the exit-valve, which Is represented as being closed by a spring- 
balance, so that the pressure can be regulated at will. Verdin sub- 
stituted a weight not sufficiently heavy to prevent explosive dis- 
charges by steam pressure when the heat was at lead melting. He 
admits (Ree. 340, p. 597, NX Q. 54) that want of sufficient weight 
was the cause of these explosive discharges, but he never increased 
the weight. If he had used the spring-balance he could have done 
this ina moment. With a pressure so light as to allow of explosive 
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discharges of steam, the coil could not have been kept filléd with 
the mixture, the mixture could not have been kept heated for the 
proper time, and an imperfect decomposition was inevitable. 

It appears that the weight he used was sufficient for tin-melting 
heat, and that then the apparatus worked without explosive dis- 
charges, but the fat was not well decomposed. He says (X Q. 60) 
that he understood from the patent that more time would be needed 
for decomposition at tin than at lead melting heat, but, nevertheless, 
he gave but the ten minutes. (X Q.61) Although he knew from 
the patent that more pressure was needed at lead-melting heat, he 
did not choose apply it, «nad though he knew more was required at 
tin-meting heat he did not choose to give it. 

In both cases the result obtained of imperfeet decomposition was 
precisely what Wis to be expected, and could have been foretoid 
from the directions in the patent. 

(). 18. State why, when formerly cross-examined (Ree. 87, p. 75), 
you were not able to testify as to the processes used by Price’s Patent 

Candle Co., of London. 
1058 Ans. Because I had not actually seen my apparatus, or any 

other, at work on a practical scale in that company’s facto- 
ries, and in the questions asked I was particularly requested to speak 
from my own personal knowledge. They were very jealous as to 
the admission of foreign experts to their work, and | never was in 
that factory where the chemical part of their processes was carried 
on. For several months I was making experiments with my process 
in-another one of their factories, where only the mechanical work of 
pressing, &e., was in operation. After the success of these smaller 
trials they again referred me to Mr. Edward Cowper, their consult- 
ing engineer, with whom I arranged the detail and superintended 
the working drawings for the large apparatus subsequently deseribed 
in my letter to Fontainemoreau (Ree. 87, p. 406). Though I re- 
ceived almost daily reports of its progress while in construction, and 
of its performance while working on palin oil, | never saw the’ appa- 
ratus itself, and cannot say, from personal knowledge, that such an 
apparatus ever existed, So, also, though I often had discussions 
with Mr. Wilson about the old processes and apparatus with which 
I was familiar, from their patents and from my own experience, I 
never saw them in operation in their factory, and could not speak of 
personal knowledge. 

The facts of the existence of such a company, or that Mr. Wilson 
was their manager, were equally matters of hearsay and informa- 
tion to me. 

Q. 19. State whether you made any change in the claim of your 
patent in the United States from that of your English patent; and, 
if so, your reasons for making such change. 

Ans. I did make a change in the wording of the claim of the 
American patent from that of the English. The claim of the Eng- 
lish patent (Ree. 346, p. 615) is “the manufacturing of fatty acids 
and glycerine from fatty bodies by means of water and heat acting 

thereon, as hereinbefore described.” 
1059 On subsequently applying for the American patent I be- 
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came apprehensive that the words “as hereinbefore deseribed” 
might possibly mislead some one to suppose the claim to be connected 
with or confined to the coik apparatus principally described in the 
specification. I therefore cut off those words and made the claim 
simply for the manufacturing of fat acids and glycerine from fatty 
bodies by the action of water at a high temperature and pressure. 

Q). 20. Referring to Def'ts’ Exhibit, Sept. 20, 1871 (Ree. 340, page 
61%), state whether the "rench patent dated Feb. 28, 1856, was granted 
to you, as stated in the heading of said exhibit. 

Ans. It was not. It was taken out by my brother, B.C. Tilgh- 
man, then residing in Paris. Ile wrote me at the time that his ob- 
ject was to stop the annoyance of numbers of patents which were 
constantly being taken out there for trifling variations of my pro- 
cess, and he thought it might save trouble to preoccupy the ground. 
[ once counted over twenty such patents taken out in Europe for 
such little variations of process or apparatus; some claimed a little 
acid with the highly-heated water, some a little alkali with it, some 
a little alcohol, and so on, till one poor man, Mons. Louis Jaeques 
Martin, of Paris, was reduced to claiming a little perfume—essence 
of lavender—mixed with the hot water. 

Q. 21. Please annex a sectional drawing of the digester referred 
to in your answer to Qu. 2 showing the portions occupied by water, 
fat, and steam respectively. 

A. Lannex such a drawing, marked Exhibit Seetion of Digester. 


(Hlere tollows diagram marked p. 1059.) 
Exuipir GrauaM. J. Snowden Beil, notary public & examiner. 


Unxton Bank, GiAscow, Sept. 15, 1854. 
My Dear sik: On reaching this place at the end of last 
1060) week IT had the pleasure to find your favor of the 5th, but, 
from being constantly on the move ever since, | have scarcely 
had an opportunity of giving a moment’s consideration to the sub- 
ject before to-day. T have also just received your second letter of 
the 12th. Lam glad to learn that the arraigement for forming the 
new company to purchase and carry out your stearine patent are 
advancing so favorably. As tothe name I have no very decided 
opinion, but believe you will come to something like the last sug- 
gestion you mention, “ The London and Liverpool Stearic Com- 
pany.” But although nothing contd be more scientifically and ety- 
mologically correct than the preceding designation, still the publie 
would not at once perhaps see the force of stearic unless you said 
stearic acid company. If you would condescend to London and 
Liverpool Stearine Company the public would probably accept the 
name without criticism, although to a chemist it would not be so 
agreeable as stearic acid company. The return to be made to your- 
self on the part of the company, although considerable, appears to 
me no more than is justand reasonable, considering the well-defined 
character, undisputed novelty, and valuable nature of your inven- 
tion. 
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I think of applying, when I get back to town, after the Liverpool 
meeting of the Br. Association, for a portion, say 10,000 stock of the 
company. That, | understand, would involve an outlay of £2,000. 
I would also not object to take a hand in the direction if it is thought 
right to have a professional chemist associated with your city mag- 
nates for that purpose. For the secretaryship the first name that 
occurred to me among the London chemists was Dr. Price, who has 
been several years in the Museum of Economie Geology and Applied 
Science. In point of scientific information and gentlemanly address 
Price is, I believe, all that could be desired. Ido not know him, 

however, sufficiently well to be able to speak of his general 
1061 intelligence and judgment, nor conld I obtain information 

respecting him till Dr. Hoffman returns home at the end of 
the present month. My brother speaks very favorably of Mr. Rufus 
Woodcroft, a brother of the rogistrar of patents for the manufacturing 
department. Mr. W. is retiring from the calico-printing business at 
present. The chief objection to him would be his manner, which is 
hot prepossessing. I have written to-day to sound a friend whom I 
consider exactly the right man for you, provided that he is to be had. 
I mean Mr. Bottinger, the practical manager of Alsopp’s great busi- 
ness at Burton, where he has, [ believe, a salary of not more than 
400 per annum. I shall tell you more about this gentleman if I 
tind that he is disposed to leave his present place. Mr. Dugald 
Campbell, the consulting chemist (7 Quality Court, Chancery lane), 
is also a man whose qualifications might be considered. So, also, is 
Mr. Crace Calvert, of Manchester. 
Wishing you all success, I remain, dear Tilghman, very sincerely, 


yours, 
THO. GRAHAM. 


RK. A. Tilghman, Esq. 
_Cross-exam-ination by Cus. B. Couiier, Esq.: 


X Q. 1. In your testimony-in-chief you speak of having employed 
in your experiments, prior to taking out your patent, vessels other 
than the “coil apparatus,” which vessels you deseribe and term 
“digesters.” These “digesters” were all small tubes, were they not, 
sav, an inch in bore and about two feet in length? 

A. They were not over an inch and a half in bore in any case— 
mostly about an inch—and about the length mentioned. 

X Q. 2. State the greatest length of time and the lowest temper- 
ature occupied and employed for the decomposition of fats in such 


experiments. 
A. Four hours for time and 350 Fahrenheit for temperature. 
1062 X Q.3. What pressure is produced by a temperature of 


500 Fahrenheit ? 
A. I believe 120 Ibs. 
X (). 4. Deseribe exactly how such process Was conducted and 
the result thereof. 
A. The digester, charged as [ have shown in the sketch already 
produced, was placed in an oil bath, the surface of the oil reaching 
nearly to the stopper; the oil was heated by a gas-burner, and a 
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thermometer immersed in the oil was kept-steadily about 350. The 

result was a fatty matter so little changed In appearance that 1 would 

not have suspected the presence of fat acid in it if Thad not known 
of the previous treatment. By boiling the fatty matter with alcohol, 
allowing the alcohol to cool, whereby some neutral fat was depos- 
ited, and then boiling away the clear aleohohe solution, a residue 
was obtained which showed very clearly the presence of free fat acid. 
The water used in the experiment was evaporated as far as it would 
go by gentle heat, leaving a small residue which could be recognized 
as glycerine. 

XQ. 5. Did you ascertain prior to this experiment whether the 
fatty matter under treatment was perfectly neutral, or, on the con- 
trary, whether it was slightly acid ? 

A. IT made no direct test of its neutrality but knew it to be recently 
prepared fat, which is not Hable to the spontaneous formation of 
free fat acid except after considerable time. 

XQ. 6. What fat employed in commerce for the manufacture of 
fat acids and glycerine is most easily decomposed by the action of 
heat and water? 

A Palm oil. 

X Q. 7. In your patent vou state “ but the change of fatty matters 

Into fat acid and glycerine takes place with some materials 
1063 (such as palm oil) at or below the melting point of bismuth,” 

O10 FL What pressure would be exerted upon the apparatus 
by such temperature ” 

A. According to the most aceredited tables of pressures of steam, 
735 pounds to the square inch: but this result is from calculation 
only. From my own direct trials | have found the pressure to be 
between 900 and 1,000 pounds to the square inch. 

XQ. 8. Would the apparatus of the defendants withstand any 
such pressure? : 

A. Certainly not. 

X Q. 9. [s any lowertemperature than that mentioned in the above 
quotation stated in the patent as one which would effect the decom- 
position of fats Into fat acids and glycerine? If so, quote the para- 
graph. 

A. No specific statement of any particular degree lower than bis- 
muth-melting heat is made in the patent as being suitable for that 
purpose, but the general statement that “the decomposing action of 
the water becomes more powerful as the heat is inereased” suf- 
ficiently indicates that with diminished heats the action becomes 
less powerful, and therefore, if a slower rate of decomposition than 
ten minutes, which is mentioned as suflicient at bismuth-melting heat, 
should be desired, it could be accomplished at a lower temperature 
by allowing more time. 

XQ. 10. Then, if heat is applied to the mixture of fat and water 
at any temperature, decomposition of the fat will be effected if suf 
ficient time ts allowed for the operation. Is this so? 

A. T have never tned whether this dk com position ean be effected 
below 300 Fahrenheit, and therefore | cannot sav what mav be the 
lower limit of this action: but from Exhibit No. 5, Record S87, page 
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234, and also page 77, in-which fat was shown by analysis still to be 

in a neutral state after contact with water at ordinary atmos- 

1064 pheric temperatures for over 100 years, I infer that this de- 
composing power had then reached its lowest limit. 

X_Q. 11. My last question comprehends the application of artifi- 
cial heat. 

A. 1 do not know what is the lowest heat at which this decompo- 
sition takes place. 

X Q. #2. Your patent of 1854 gave to the world the best informa- 
tion and knowledge that you then had in the art to which it relates, 
did it not? 

A. It gave the best information I had at the time for carrying 
into practical effect that particular decom position. 

X Q. 15. TL understand from your testimony-in-chief that you still 
tnaintain the necessity of preventing the formation of steam in your 
process when conducted in the “coil apparatus” deseribed in the 
patent. Am I correct? 

A. I still maintain the necessity of adhering to that one condition 
of the described working of the coil apparatus if it is desired to ac- 
complish the other results therein described as to speed and perfect 
decomposition, If you choose to allow a suflicient time, decom posi- 
tion could still be attained in the coil apparatus, in spite of the 
presence of steam therein, but if steam is allowed to form at. all in 
the coil apparatus, the operator could have no means of judging 
whether it occupied a small or large portion of its capacity, and 
therefore has no clue to indicate the length of time to be allowed. 

X Q. 14. T understand you, then, that, to secure advantageous and 
practical results in the “coil apparatus,” the formation of steam must 
be prevented. Am I correct? 

A. It must be prevented to secure the most advantageous practi- 

cal results with the coil apparatus. 
L0G5 X Q. 15. In the use of the coil apparatus, as described in 
your patent, you contemplate a continuous process, dp you 
not—that is, one in which there is a constant flow of the fatty mat- 
ter through the coils? 

A. I do contemplate a practically continuous flow through the ap- 
peratus, 

X Q. 16. Such form of apparatus could not be employed as manu- 
facturing process to advantage without this continuity, could it? 

A. No; the coil apparatus worked intermittently would not be as 
advantageous as other forms in which the same decomposition could 
be cartied on. 

X Q. 17. How long do you suppose an exit-valve, as contem- 
plated in your “coil apparatus,” wonld last when subjected to a 
pressure of, say, 2,000 pounds per square inch, as contemplated in 
vour patent? 

A. I cannot pretend to say how long such a valve would last, 
having never been incommoded in any wav by the wear of such 
valves in actual use. The treatment it is subjected to is not nearly 
so hard as that of valves in other apparatus of established use. 

X Q. 18. Describe any such valves and their use. 
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A. The valves in the hydraulic presses used in the candle manu- 
facture work under a pressure five times as great as that required in 
the coil apparatus. 

X Q. 19. And you consider that a valve in a hydraulic press is 
subjected to the same or greater wear than would be the exit-valve 
of your “coil apparatus ;” Is this so? 

A. I think it quite probable that the excess of pressure on the 
valves of a hydraulic press would far more than balance the in- 
creased temperature sustained by the exit-valve of a coil apparatus. 

X Q. 20. What other form of apparatus than the “coil” do you 
understand as being described in the patent as one in which the 

process can be employed ? 
L066 A. ‘The simple digester form of apparatus, 
XQ. 21. What do you understand, if any, to be the re- 
quirements of the patent as to such “digester” as to its strength ? 

A. I should understand its requirement as to strength to be that 
it should be safe to use at the melting point of lead if the decompo- 
sition is to be effected therein wita the highest attainable rapidity, 
and that whatever heat and consequent time is used for the decom- 
position that it still shall be made practically safe for such heat. 

X Q. 22. Would the apparatus of the defendants meet the require- 
ments as stated in vour last answer ? 

A. It certainly would. 

X Q. 25. You think, then, that the apparatus of the defendants 
would resist a pressure due toi. temperature of the melting point of 
lead? 

A. I do not. 

X Q. 24. There is another requirement in the patent as to the 
other form of apparatus (“any convenient vessel”), to wit, “the 
vessel must be closed and of great strength, so that the requisite 
amount of pressure may be applied to prevent the conversion of the 
water into steam.” Is there not? 

A. There is a requirement that the vessel shall be strong enough 
to prevent conversion of the water into steam. which was meant to 
realize the common and well-known condition required in all other 
digesters ; that the mass of the water sheuld not be allowed to pass 
off in the form of steam, as it inevitably would if the containing 
vessel were not suiliciently strong to resist the pressure at the heat 
employed. It was never intended to prevent the formation of any 
steam which would naturally be produced in the upper portion of 

the vessel, 
L067 XQ. 25. Aside from the coil apparatus, there is another 
form of apparatus contemplated in the patent in which the 
process can be conducted, which other apparatus is described as 

follows: “IT mix the fatty body to be operated upon with from a 

third to a half of its bulk of water, and the mixture may be placed 

In any convenient vessel in which it can be heated to the melting 

point of lead until the operation Is complete.” Would the ap para- 

tus of the defendants realize these conditions or requirements ? 
A. It would not realize those conditions either as to intensity of 
heat or quickness of decomposing power. It dilutes the heat and 
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dilutes the decomposing power, and under these conditions the fat 
is retained in it until the process communicated to the public in said 
ae is completed therein. 

X Q. 26. Can fat be decomposed into fat acids and glycerine by 
the action of steam alone? 

A. It ean. 

X Q. 27. When did vou first have knowledge of such fact? 

A. I first knew of the decomposition of fat into fat acids and 
glycerine, by distilling them in a current of steam, from the an- 
nouncement of the patent of Wilson and Payne, dated July 24, 
1854, which is Complainant’s Exhibit 1624, Record 87, page 87. 

X Q. 28. You are now aware, are vou not, that Professor Scharling 
had published this fact to the worl las early as 1850? See Defend- 
ants’ Exhibit No. 12, Werk suit. . 

A. Lam not aware that he did so. I saw Scharling’s paper in the 
vear 1552, and made a great many experiments upon the subject at 
that time. 

X Q. 25. Scharling says: “My attention was excited in the high- 

est degree when I learned that in England they employed 
1068 supe heated steam for the formation of the free [fut] acids of 

palm oil, and that at the same time the products were thereby 
bleached. In an experiment in the laboratory two pounds of fresh 
palm oil were put into a small copper boiler and superheated steam 
passed there through for two hours. There was obtained one pound 
of fat acids, which was nearly colorless, and whose melting point 
was nearly 54C. * * * After it was thus determined that vari- 
ous glycerides, though with unequal facility, might be decomposed 
simply by superhe: ated steam, in like manner as by strong bases, I 
proceeded to try the operation of superheated steam upon whale 
oil, dolphin oil. wax.” &e. This was published to the world by 
Scharling in 1850, and Task you whether it does not contain the 
announcement that fats can be decomposed into fat acids by the 
wre: of superheated steam ? 

This paper certainly shows that Scharling supposed he had 
Qonmaaiall «1 neutral fats into fat acids by distillation in a current of 
steam. It equally shows that Scharling was entirely ignorant of facts 
at that time well known both to chemists and manufacturers, which, 
if known to him, would have destroyed all the foundations upon 
which he based his assertion. 

X Q. 30. Your expert witness, Professor Booth (ans. to X Q. 287, 
Werk case), when interrogated as to Scharling’s paper, says: * * * 
“T infer from knowledge subsequently gained that the heat em- 
ployed must have decomposed a portion of the fat into free fat acids 
and glycerine.” Do you coincide with Professor Booth in such 
opinion ? 

A. Ido not. From knowledge of the fact, probably unknown to 
Professor Booth, that the principal results mentioned by Scharling 
had been obtained years before in England by the parties whose pro- 
cess Scharling had evidently heard of, but imperfectly, and from 
which he drew an entirely false inference. In Reeord 87, page 
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1069 86, Complainant’s Exhibit 10191, is the patent of George 
Gwynne and Goorge Ferguson Wilson of TS44. 

In this patent the precise process attempted by Scharling is there 
described, but in a more thorough and complete manner than was 
attempted by Scharling. They deseribe the distillation of crude palm 
oil in a current of superheated steam. Like Scharling, they stop 
the distillation when only one-half had been distilled over; but 
Scharhing, by his silence as to the Ol remaiming in the =till, would 
lead the reader to suppose the same process could be continued until 
all the palm oil had been converted into fat acid. These manufact- 
urers, however, could not atlord to neglect so large a portion of 
their material, and thev give directions tor its further treatment to 
put it in such state that it could be distilled, having found that it 
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containing free fat acids equal to oU per cent. of its weight Is men- 
tronect, 

If the decomposition of neutral fat could have been effeeted by 
Scharling, it was only at the end of his experiment that he was in 
condition to prove it; but when he arrived at that point he simply 
abandons the residue in his still(which was now neutral palm oil, 
free from pre-existing fat acids) as if it were not worth further atten- 
tion. The manufacturers, however, take this neutral palm oil out 
of the still, and by means of lime sapoultication convert It into fatty 
acids, a product they were unable to obtain by further continuance 

of the steam distillation. Even the half which has distilled 
1070 over in this process, however, is not pure fat acid, as Sechar- 

ling had supposed, but it is still a mixture of free fat acid 
with so much neutral fat in it as to render it useless for the manu- 
facture-s, and they accordingly direct this product to be distilled a 
second time, when they at last get an acid fit for the manufaeturer 
of candles. The residue in the still of this second distillation is 
treated by them as a neutral fat, which they convert into fat acids 
by the lim@saponification process to lit it for distillation. 

XQ. 31. An your answer to the last question vou compare the 
process deseribed in Scharling’s paper with the patent of Gwynne & 
Wilson of 1544, No. LOLOL, and state, as T understand you, that the 
two are substantially the same; am | correct in this? 

A. The two processes I believe to be substantially the same, with 
the exception that Lemperature mentioned in Scharling’s experiment 
being entirely inadequate to produce the results he deseribes, I have 
concluded it to be a clerical error in the the original account In Erd- 
mann’s Journal. 

XQ. 352. What was the temperature employed in the patent to 
Gwynne and Wilson referred to? 

A. Thetemperatureemployed is not stated in the patentof Gwynne 
and Wilson, but, from the tacts stated of the results therein pro- 
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duced, those familiar with such processes know that a a He 
of about from 550 to over 600 Fahrenheit is usually employed to 
produce them in practice. 

X Q. 35. You have heretofore stated that your first knowledge of 
the fact that fats can be decomposed into fat acids and glycerine by 
the action of steam alone was derived from Wilson and Payne's 
English patent of 1854. State wherein that patent differs from the 

patent of Gwynne and Wilson of 1844. 
1071 A. It ditfers from said patent in the announcement of the 

fact that fat acids and glycerines could both be obtained in 
the process of distilling fats in a current of steam and in giving the 
temperature most suitable for producing this previously-unknown 
result. The apparatus employed in the process ts identical with that 
used in the patent of ISd4, and the temperatures employed were 
practically the same, but it was first made known in the patent of 
Iso that glycerine was produced in the process previously described 
in TS44. 

XN Q. 34. You think, then, that glveerine was obtained in the pro- 
cess conducted under the patent of IS44; is this so? 

A. Ido not think glycerine was obtained by the manufacture 
under the patent of 1844, but T have no doubt that it was frequently 
produced, but that its production was in such small quantities and 
it was diluted with such an enormous proportion of water that its 
presence Was never known or even suspected by the manufacturers, 
and it consequently was run to waste. 

X Q. 35. Having stated that the apparatus in the two patents of 
1844 and 1854 were the same, and that the subject-matter under 
treatment was the same, but stating in effect that the results ob- 
tained were different, state why such was the fact. 

A. The two patents differed in the results sought after. The patent 
of 1844 was to obtain the fat acids pre-existing in a free state in the 
palm oil of commerce. When these fat acids had been distilled over 
the patentees of 1844 withdrew the fifty per cent. residue in the still 
asa material not suitable for further distillation in a current of 
steam, as the distillation of fattv matter became exceeding] slow 
and its quality for candle-making purposes very inferior. They did 
not know that this slow distillation of imperfectly-decomposed fat 
was then accompanied with the production of a small proportion of 

free glycerine. The patentees of 1854, having discovered the 
1072 presence of free glycerine in these last-mentioned products, 

had an inducement to carry on the process to all the residue 
of the charge which the patentees of 1844 had not. 

X Q. 36. To retur» to Scharling—-he mentions, does he not, that 
the palm oil distillea by him was fresh ? 

A. He does, but as the palm oil is not produced in Germany, but 
is obtained only from the interior of Africa, it was impossible that 
he could obtain really fresh palm oil. I have never heard of or 
examined any palm oil that did not contain considerable proportion 
of free fat acid, and the patentees of 1844 show that the average 
distillable proportion (that is pre-existing free fat acids) by their pro- 
cess was about one-half in ordinary commercial palm oil. Defend- 
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ant’s Exhibit No. 11, Record 87, mentions a palm oil containing 80 
per cent. of free fat acids. 

X Q. 37. Quote the paragraph from the patent of 1844, if any 
there is, which states that the palm oil under treatment contained 

about one-half free fat acid prior to its treatment. 

A. No statement is made of the exact percentage of free fat acid 
in the palm oil operated upon, but the fact is communieated in the 
statement that they have found it preferable “to distill over only 
about one-half of the palm oil under process in the first distilla- 
tion.” The direction is also given to convert the residuum in the 
still “into fatty acids by means similar to those used in the manu- 
facture of stearic acid, or by other suitable means, and to distill the 
fatty acids so obtained.” ‘These two paragraphs show distinctly that 
free fatty acids alone were considered suitable for distillation by the 
patentees, and that when one-half the palm oil had been distilled 
over they found it necessary to treat the residue in the still 
as other neutral fats are treated to convert them into free 
fat acids. The fact that the fatty bodies bodies in their natural 

or neutral state are unfitted for distillation in a current 
1073 of steam is stated by the same patentees in a previous patent 
of a few months earlier date (Compl’t’s Exhibit 10000, Gwyn 
and Wilson patent of Dec. 28, 1843), in these words: “In the course 
of a series of experiments in which we have been engaged for some 
time past, relative to the distillation of fatty and oily matters, we 
have particularly observed that fats and oils in their natural state 
are not well adapted for distillation, owing, as it appears, to the pres- 
ence of the ingredient called ‘glycerine,’ and that, although fats and 
oils ean be distilled in their natural state and the distillation itself 
destroys or decomposes the ‘ glycerine,’ it is a preferable mode of 
operation to abstract, destroy, or decompose the ‘glycerine’ in the 
first Instance and afterwards to submit the fatty or oily matters to 
distillation in the acidified or modified state produced by such ac- 
tion.” Their subsequent patent of 1844 is carried on in exact ae- 
cordance with the statements just made from the patent of 1843, and 
the chief novelty of the patent of 1844 is given in these words: 
“ Now we have discovered that the products obtained by the distil- 
lation In an atmosphere of a suitable gaseous body of palm oil in its 
crude state as imported ean be applied tothe manufacture of candles 
without treating such products with nitric or nitrous acid,” €e. 

X Q. 58. Scharling speaks in his said paper of having decomposed 
‘astor oil, tallow, and other fatty mitters beside palin oil by the 
action of steam. Do you think as to these other fatty bodies that 
they were partially decomposed before — subjected by him to this pro- 
cess ? 

A. As Scharling gives no account of any tests employed by him 
to ascertain the purity of the fat acids, which he says he obtained, 
there seems to be no reason for trusting the results he asserts from 
these other bodies more than the experiments on palm oil. We know 
nothing of ‘the previous history of these “other fatty matters” on 

which he operated (to enable us to form an opinion,) as to their 
1074 neutral condition. A chemist making such gross mistakes as 
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Scharling has done in this paper as to palm oil would be but 
little trusted by chemists as to any other experiments he might 
make. He quotes the finding of Brodie’s cerotie acid in the pro- 
ducts of the distillation of wax in a current of steam as a proof that 
he had decomposed that substance also, whereas it is notorious to 
chemists that Brodie found large percentages of free cerotic acid ex- 
isting in many samples of natural wax. From direct repetition of 
Scharling’s experiments on tallow, made by me in the year 1850, I 
can testify to the valueless qualtity of the products of the distilla- 
tion for the manufacture of candles. I found that the product con- 
tained so large a proportion of neutral fat that it was practically 
less valuable than before the operation. 

X Q. 59. Did you, in 1850, or at any time prior to 1854, decom- 
pose fat producing free fat acids and glycerine by the action of 
steam ? 

A. I have no doubt that I did so, but did not know what result I 
had been thus obtaining until seeing Wilson and Payne’s patent in 
1854. 

X Q. 40. When and where did you do this first ? 

A. In 1850, in Philadelphia, I first distilled fatty matters in a 
current of steam, at temperature so low as not to produce acroleine. 
I know now by the light of subsequent discoveries what results were 
produced in those experiments, though unknown to me at the time 
from the small degree in which they were produced, whiclr con- 
cealed their existence and made the result entirely valueless. I 
have no doubt the same results were produced in the distilling pro- 
cess described by Chevreul and Gay-Lussae in their patent many 
years previous. Said result equally escaped their notice. 

X Q. 41. From your present knowledge on the subject, state what 
results you produced by this steam process in 1850. 

A. From present knowledge I believe I obtained a mixture 

1075 of fat acids with so much neutral fat as to render them prac- 

tically valueless and that there must have been glycerine in 
minute quantity in the large amount of condensed water. —, 

X Q. 42. Where were these operations of 1850 performed by you? 

A. In my laboratory, at Philadelphia. I had also done the same 
thing repeatedly on a large scale, about the same time, in the factory 
of Grant, Crumpton & Company, Philadelphia, upon quantities of 
over 1,000 pounds at a time. It was, in fact, by their failures to 
realize the results expected from reading Scharling’s paper that Mr. 
C. H. Grant first requested me to make such experiments. I was 
shown a complete distilling apparatus, which had been fitted up by 
the firm for the express purpose of practising, as a manufacturing 
process, the methods prescribed by Scharling, but their results were 
so entirely contradictory to their expectations that Mr. C. H. Grant 
came to me with a translation of Scharling’s paper to see if I could 
show them the cause of their failure. 

X Q. 43. Then prior to your experiments you had ‘read Schar- 
ling’s paper? Is this so? 

A. it 1s, 

X Q. 44. And it was the reading of this paper under the request 
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of Mr. Grant which induced you to make such experiments. Is 
this so? 

A. It is. 

X Q. 45. Did you not represent to Mr. Grant that such experi- 
ments were highly suecesstul ? 

A. I did not. On the contrary, I represented to him that they 
were a perfect failure, and that I believed Scharling was a humbug, 
and was not acquainted with the matter on which he wrote, but, 
knowing that palm oil was workec by a distillation process on a 
verv large seale in England by Price's Patent Candle Company, I 
examined a long series of patents which had been taken out by Mr. 

G. FL Wilson and others interested In that company. [then 
OTE soon found that Scharling had been misled by an erroneous 

report of the process used tn distillinag palm oil in England, 
and had made statements from his imperfect Knowledge and still 
more HMperfect experiments that he would not have made if he had 
seen the original patents, or experimented a little further, as any 
reliable chemist would have done before publishing results, 

X Q. 46. At the establishment of Grant, Crampton & Co. did 
you undertake the distillation of neutral fats by superheated steam ? 

A. I did not undertake the distillation of neutral fats by super- 
heated steam as a desirable process for manufacturing fat acids, but 
I was frequently obliged to work this process upon large residues of 
neutral fat left in their still in consequence of the imperfect decom- 
position which had been effected by the previous action of sulphu- 
ric acid on the fat. When such imperfectly decomposed fats are 
distilled the free fat acids pass over rapidly and at a moderate heat, 
‘arrying some portion of neutral fat along with them, but the mass 
in the still soon becomes entirely neutral fat, and then bas generally 
been worked over by simple distillation with steam, to the great in- 
jury of the manufacturer. 

XQ. 47. Did vou not at their establishment attempt the distilla- 
tion of neutral fats by steam, which fats had not previously been 
subjected to any other treatment ? 

A. Ido not remember ever attempting a single experiment of 
that kind at their factory, and, as [Thad made many experiments 
on such a distillation of neutral fats in my laboratory with uni- 
formly bad results, | had no inducement to attempt it on a large 
scale. 

NX Q. 48. Has not the distillation of neutral fats by steam and the 
decomposition into fat acids and glycerine been conducted for many 
years at the establishment of Price & Company in England under 

the patent of Wilson & Payne of 1854? 
1077 A. I believe that process was worked fora short time, being 

the interval between their discovery of the decon.position and 
their getting at work the apparatus for carrying out my patents. I 
have every reason to believe that the process of decomposing neutral 
fat by distillation with steam was not adopted by them or any other 
manufacturer permanently as a means of decomposing fats on a 
large scale. I know that said process has been tried repeatedly by 
many manufacturers, and I have heard of no one who has adopted 
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it. G. F. Wilson published an acccount of the working of this pro- 
cess at their factory prior to their obtaining a license to use my pro- 
cess of decomposing fats by water at a high temperature and press- 
ure, but I have seen no statement as to the extent of their using 
their process on a large scale subsequent to the working of my pro- 
cess at their factory, which was still kept in operation there at the 
date of my last communication with them, being July 13, 1865. 
(See Compl’t's Exhibit Wilson, Record 340, p. 353.) I know that 
after my apparatus had been running at their works fora few 
months, when some part of it got out of order so as to stop the sup- 
ply of glycerine, the greatest excitement was produced among the 
superintendents of the works as to the means of keeping up the sup- 
ply of glycerine to their customers, and they resorted to mast ener 
getic means of repairing sud apparatus without regard to expense 
in onder to place it again in working order, As they had at their 
command the largest collection in the world of distilling appa- 
ratus for fatty bodies, and did not wish to apply it to the produc 
tion of glycerine and fat acids by their own process, I infer that they 
found the water process preferable for that purpose; as I know of no 
manufacturer in the world using said distilling process for neutral 
fats, 1 believe it to be entirely valueless as a manufacturing process 
and only interesting as a chemical curiosity. 
X Q. 49. Describe the process as conducted at their estab- 
1078 lishment which you call your process, giving size of appa- 
ratus, quantity of material treated, time, temperature; and 
other facts. 

A. These details are given in a letter from me to M. De Fontaine- 
Moreau, dated London, July 20, 1857, being Def’ts’ Exhibit B, Record 
87, p. 406, which reads as follows: 

Dear Sir: In compliance with your request, I proceed to deseribe 
the present state of the apparatus for decomposing fats as it is now 
being worked at Mess. Price & Co.’s. As I have before mentioned 
to you, it consists of a boiler thirty-two inches in diameter and 
thirty feet long, made of iron , thick, and lined with copper. 

It is heated by an interior copper serpentine “a retour d’eau,” 
which is supplied with steam from a smaller tubular boiler (32 inches 
diameter by 10 feet long, with 18 flues 3 inches diameter). It also 
has a tube pierced with holes to inject free steam. The apparatus 
is worked at a pressure of from 200 to 225 pounds per square inch 
(14 to 15 atmospheres). It is charged with 24 tons palm oil and 3 
tons water, and the oil is perfectly decomposed in 43 hours after the 
above pressure is attained. The decomposition would be effected in 
shorter time if a larger proportion of water was employed and if 
agitation and mixture of the materials was produced by the injec- 
tion of free steam from the pierced tube; but as one object Is to get 
the glycerine in a strong state (the demand for glycerine being just 
now greater than they can supply), they prefer for the present to 
work it as described. 

Price & Company are now thinking of putting up another appa- 
ratus, which will probably be constructed to work at a pressure con- 
siderably higher than above mentioned, so as to shorten the time 
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of decomposition, and also will be made to work continuously, so as 
to avoid loss of time in filling and emptying. 
Very truly, yours, R. A. TILGHMAN, 
14 Southampton Place. 


1079 X Q. 50. Would the apparatus which you have described 
asin use at Price & Co.’s realize the conditions of the “ con- 
venient apparatus,” as described in the first part of your patent? 

A. It could not realize the condition therein specified as to degree 
of heat recommended, and therefore could not realize the correspond- 
ing rapidity of decomposition which weuld have resulted from such 
heat. Said apparatus employed a diminished temperature, aiming 
only at a diminished rapidity of decomposition. 

X Q. 51. Familiar as you are with the process conducted by 
Roland G. Mitchell, on the one hand, and which process was in- 
volved in your suit against him decided by the U.S. Supreme Court, 
and with the process of the defendants in this action, will you state | 
which of the two processes is more nearly allied to the process de- | 

| 
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scribed in your letters patent ? 

A. The process of the present defendants, inasmuch as it makes 
use of the peculiar feature and chemical process, which is the essence 
of said patent in a still greater degree than it was employed by | 
Mitchell. The same new'decomposing agent, water at a high tem- | 
perature and pressure, is employed by these defendants to decom- > 
pose fats at a still higher degree of both heat and pressure than is ) 
used by Mitchell, and the decomposition is consequently effected 
more rapidly. | 

X Q. 52. Mitchell did decompose fats into fat acids and glycerine 
by the action of water alone at a high temperature and pressure, did 
he not? 

A. He did. | ‘ 

X Q. 53. The defendants herein employ not only water at high 
temperature and pressure, but a small percentage of lime in con 
junction therewith, do they not? 

A. They do. 

X Q. 54. Did Mitchell introduce fresh charges of water or 
1080 of steam in conducting an operation upon any given body of 
fat? 

A. He did not. 

X Q. 55. The defendants do this, do they not? 

A. I do not know what the present practice of the defendants 
may be as to the Introduction of a second dose of water. When I 
Was last at their works they did use a second charge of water, but 
they may since have abandoned it, as I found was the case at Mr. 
Ropes’ factory. 

X Q. 56. The second charge of water would have the effect of 
facilitating the decomposition, would it not? 

A. It does facilitate the decomposition of the last traces of neutral 
fat, which, however, are decomposed with a single charge of water, 
but require an increased time. 
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Reexamination : 


Q. 57. Prior to the date of your patent did you make any experi- 
ments at temperatures near that of the experiment described in X 
Ans. 2,3, and 4; if so, describe them and their results. 

A. Shortly before said experiment in the oil bath I had made 
several experiments in the digester heated directly by a gas flame 
in which the’ temperature was tested by the use of an alloy of tin 
and lead said to melt at 360 F. In these experiments internal 
agitation was kept up by a rapid vertical movement given to the 
digester at short intervals, the digester being supported from a 
spring pole to facilitate the process. At short intervals the bottom 
of the digester was pressed upon small fragments of the above alloy 
of tin and lead, and if fusion was produced the gas flame was 
slightly lowered. If the alloy remained solid it was slightly in- 
creased, the object being to obtain an average temperature of about 
360 F. The result of these experiments was a much greater degree 
of decomposition than was obtained in the experiment in the oil 
bath. 

Q. 58. How do you explain the last degree of decompo- 
1081 sition obtained in the oil-bath experiment as compared with 
the experiments just described ? 

A. By the fact that in the oil-bath experiment no mixture of the 
oil and water could be produced. It was intended in making that 
experiment to produce mixture of the oil and water in the usual 
way by vertical agitation of the digester, but on attempting it it was 
found the oil would be soon emptied from the vessel, and the idea 
had to be given up. In the hope of compensating for want of mix- 
ture by increased time the oil-bath experiment was continued for 
four hours, whereas the previous ones had only lasted an hour, but 
this increase of time had in no way made up for the want of mix- 
ture. In this case the contents had not even the spontaneous mix- 
ture produced in all vessels in which the heat is applied at the bot- 
tom by the ascent of the heated products through the colder portions 
above them; the heat in this case being applied all round produced 
an equable temperature and consequently perfect stagnation. 

Q. 59. State whether the decomposition of neutral fats into fat 
acids and glycerine, by distillation, in a current of steam has been 
generally adopted as a manufacturing process, and, if not, why not, 
in your opinion. 

A. It has not been adopted generally, nor have I heard of a single 
factory in the world which has adopted it as a regular working pro- 
cess. I have seen many manufacturers who have tried the process, 
and their results all agreed with my own, which were that the dis- 
tillation took place so slowly that even if the products had been 
those of a perfect decomposition it would not have paid to carry it 
on. But the fact was the products instead of being useful were en- 
tirely useless for the candle manufacturer, owing to the large pro- 
portion of neutral fats contained in them, whicn made them unfit 

for pressing, and to yield a soft, greasy product. The process 
1082. might have been usefully emploved for the manufacture of 
pure glycerine if my own process had not shortly before sup- 
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plied a cheaper means of producing both pure glycerine and per- 
fectly decomposed fat acids at the same time. It was, in fact, only 
a means of producing pure glycerine that the steam-distillation pro- 
cess was for a few months partially worked by Price’s Patent Candle 
Co. I obtained a sample of the fatfacids produced by them in such 
working and found it to contain a large proportion of neutral fat, 
but their glycerine was very good. I have reason to believe that 
such production of glycerine ona large scale was abandoned by 
them as soon as they got the apparatus for working my process In 
practical operation, 

(). GO In the specification of your English patent of Jan. 9, 1So4, 
you state as to the manufacture of soap, “ The degree of heat re- 
quired is Jess than that which is necessary to produce free fat acids, 
and should generally be kept between the melting points of tin and 
bismuth.” Did you intend thereby to state broadly that fat acids 
would not be produced at heats less than the melting point of bis- 
muth ? 

A. I had no such intention, having had repeated proofs to the 
contrary. I intended thereby only to state the temperature which 
the manufacturer should employ to make soap in the coil apparatus, 
working with the rapidity mentioned for said apparatus, to wit, In 
ten minutes, in the same way that the heat for making fat acids in 
the same apparatus with the same speed was directed to be between 
bismuth and lead melting heats. The proof that a heat above tin- 
melting (440 F.) was not necessary for making soup is given In my 
English specification of June 9, 1854, which states that a temperature 
of 350 will produce soap, but that a higher temperature produces 
the effect more rapidly. The heat mentioned for producing fat acids 
was Intended in the same manner as the one practically recom- 
mended as best for working the coil apparatus, and not as the 

temperature at which the decomposition commeneed.” In 
1085 fact, no one having the slightest acd dain tance with chemistry 

could SUpPpose that a decomposition operating sO rapidly ata 
given degree of heat could suddenly cease to operate at all ata 
temperature but little below it. 

(Counsel for defendants admits that the French patent of Feb. 28, 


1856, Det’ts’ Exh. Sep. 20, IST1, Record 340, p. 819, is not the patentot 


R. A. Tilghman, as therein stated. 

Counsel for complainant offers in evidence an iron digester, which 
is marked by the examiner Exhibit Iron Digester. 

Also documentary exhibits as follows, to wit: 

Sectional drawing of digester, which is marked Exhibit Section 
of Digester. 

Extracts from Dubrunfaut’s French patent, which is marked Ex- 
hibit Dubrunfaut’s French Patent. 

Extracts from Newton’s patent, Feb. 22, 1841, which is marked 
Exhibit Newton (Dubruntaut’s English Patent). 

Exhibit marked 2d Moinier, Agreement and Translation. 

Exhibit marked Order for Coil by Moinier, and Translation. 

Exhibit marked Caveat, R. A. Tilghman. 

Exhibits marked Hale and Mever.) 


R. A. TILGHMAN. 
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Sworn to and subscribed before me. 
J. SNOWDEN BELL, 
Notary Public & Examiner. 


The foregoing testimony of Richard A. Tilghman is the supple- 
mental testimony referred to in our agreement, dated Nov. 21, 1874. 
R. A. TILGHMAN, 
CHAS. B. COLLIER, 
Co’nsel for Def’ts. 


1084. Exninir Newron (Dubrunfaut’s English Patent). J. Snow- 
den Bell, notary public examiner. 


Extracts from Specification of English Patent of Wm. Newton, Feb. 22nd, 
1S41. 


When fatty substances or matters are exposed to the action of 
heat it is well known that they boil upon arriving at the tempera- 
ture of one hundred and twenty degrees centigrade (248 F.), and 
which boiling can take place only when all the aqueous particles 
are expelled. if the fatty substance contains an acid, as palm oil 
for example, the boiling operation takes place between 240 C. (472 F.) 
and 260 C. (500 F.). Then there is a true distillation of the matter, 
and the product: disengaged is a mixture of fatty acid, tolerably 
pure, without the production of the pungent or sharp smelling oil 
(acroleine). The boiling, without the piquant or pungent oil, eon- 
tinues until the fat acid which is found in the matter or body sub- 
mitted to the distilling process is got rid of. Then the boiling point 
is carried up to 320 C. (608 F.) or 330 C. (626 F.) and it is impossible 
to distil any more without producing acroleine. If the operation is 
then stopped, a fatty body, which gives out or’ possesses a slightly 
pungent smell, is found in the distilling vessel. This pungent 
smell may easily be got rid of by cooling it by the aid of a current 
of air or steam. Palm oil, when submitted to this process, generally 
loses from one-fifth to one-sixth of its volume when the above- 
described phenomena are produced. If metallic vessels, made of 
either iron or copper, are used, the distilled product will be colored 
by the oxides of those metals, and it is easy to purify it by boiling 
it with a solution made of one part sulphuric acid mixed with nine 
parts of water. The oil thus distilled and remaining in the boiler 
has lost the yellow color of palin oil, and takes a gray color, which 

in saponification separates itself easily in the waste leys. 
1085 It has also completely lost the smell of palm oil. This smell 

is partly discovered in the distilled product. The oil thus 
operated upon will serve to make colourless & inodorous soap. 

The oils of seeds and the oil of olives, when submitted to a tem- 
perature of from 225 C. (457 F.) to 240 C. (464 F.) lose their color, 
or rather their color is altered and diminished in intensity. Then 
also such oils as have a disagreeable taste and smell, such as the oil 
of flax, rape seed, camelina, and hemp, lose a great part of the smell 
and bad taste,and they are thereby rendered more suitable for mak- 
ing soap. The oil- of cloves, poppies, and olives also lose their taste, 
148—883 
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which sometimes is not NOOUSAAPV, al least for olive oil All these 
oils, heated to their boiling points —that is to say, to from S20 CL (017 
B) to SHO COUGH BO. the point where they begin to undergo de- 
composition and generate the pungent, ol acroleine—undergeo a 
more decided change in their taste and smell, and their color, whieh 
Was lessened between the temperatures 225 CGT FP) and MOC, 
(404 BF) begin to increase in tatensity between S000. (372 Fo and 
M40 CL (GE PQ. These oils thus heated saponify instuntly. For the 
oils of seeds intended for burning LT prefer to heat it no higher than 
220 CaS BO or 250 C. (4G FB), because they are then more com- 
bustible than when they are heated bevend that temperature. Tal- 
low and tat submitted to the same process lose their smell and be- 
come tore surtible for making un tnoderous SERED) however, thev 
acquire some color, which renders them less suitable for making 
eandles. The tallow and fat, however, lose color very easily by OX- 
posure to the light in a damp atmosphere. Fish oils heated to a 
temperature of about S30.C. (O28 Foj—that is to say, just to the point 
when the pungent oil is generated and while it is cooling—sub- 
mitted toa current of air or steam, undergo il complete disinfection— 
that is to say, they become nearly tasteless or insipid and inodor- 

ous, so that soap made of them will never have the smell 
LOS6 characteristic of fish ol. These oils are by this means so far 

deprived of the taste of fish that they may be usefully em- 
ploved for cook ing. Butter submitted to the same treatment also 
loses its smell and acquires the property of producing a good In- 
odorous Soup with preat facility. 

. * * * * * * 

No fatty or greasy matter shows in a greater degree the disinfect- 
ing power of heat than fish oil; in fact, if the heating process Is 
stopped at 300 C. (572 F.), or even a little below the point where the 
pungent oil is generated—that is to say, 310 C. (590 F.) or 315 C. 
(509 Ij—an oil is obtained which has little or no smell, but still 
preserves a very palpable taste. Soap made of this oil is then in- 
odorous, but it soon regains the strong smell of fish which charac- 
terizes the oil, and linen or furniture that has been washed with it, 
although it does not smell at first, a very strong smell of fish will at 
the end of a few days be perceived. The taste of fish does not dis- 
appear completely in the heated oil except at the point of incipient 
decom position—that is to say, at 820 C. (608 F.) or 330 C. (626 F.)— 
and it is at this point only that the oil is really disinfected. 


1087 Exuipir Duprunraut’s Frencu Patent. J. Snowden Bell 
notary public & examiner. 


Additional Extracts from Dubrunfaut’s Patent, Def’s Exh. No. 4, Rec. 87> 
p. 20. 


Patent of fifteen years, dated Aug. 28th 1841, to Pierre Dubrunfaut, 
of Paris, for processes and apparatus which have for their object 
the purification of various animal & vegetable fats, and particu- 
larly the oils from fish, grain, and of palm, &e. 

The principle of these operations is founded on the action of heat 
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on the various fatty bodies at a temperature at which they com- 
mence to decompose, and during which they undergo distillation to 
a greater or less degree either in the air or ina vacuum Thus 
whale oil, for example, heated in ah open vessel up to M48 F. (120 
C.) undergoes the motions of boiling, which is only caused by the 
escape of water. If we continue to heat it up to from 60S F, (320 
CU.) to G26 F. (330 C) a lively boiling is produced, and the oil under 
goes a commencement of decomposition which gives rise, among 
other products, to a carburetted-hvdrogen gas and to a matter which 
powerfully irritates the throat and eves. If we then stop the heating 
and cool down the oil we tind that it has lost completely its character- 
istic fishy taste and smell. Theoil in this state is more dense, more 
viseid, and more colored than the original oil; it is less congealable, 
it burns nearly as well, and it produces with greater ease soaps which 
have not and do not acquire by any length of time the original odor 
of the oil. 

If we heat the oil to a lower temperature than that above indi- 
“ated, as, for example, only to 4572 F. (300 C.), it decidedly lessens 
its smell, retains a taste of dried fish, and is not thoroughly disin- 
fected; for the soap made of it, though without smell at first, rapidly 

regains a strong smell of fish. * * * 
1088S The oil thus heated in an open vessel undergoes an action 
from the air, which colors it more or less powerfully, and in 
certain cases this may be injurious. I avoid this injury by heating 
the oil in a close vessel, in an atmosphere free from oxygen—for ex- 
ample, in an atmosphere of carbonic acid, or, still better, by heating 
itina vacuum. * * * 

Tallow submitted to the same treatiment—that is to say, heated to 
the temperature of 617 F. (325 C.)—notably loses smell and produces 
soaps which have the smell of tallow to a less degree. Palm oil 
heated up to 482 F. (250 C.) begins to boil and furnishes solid fat 
acids by the distillation, among which margarie acid predominates. 
By continuing the distillation until the vil is reduced to four-fifths 
of its volume it is found to be deprived of its original color and 
smell, so as to be able to produce solid soaps entirely without smell 
and white. In this distillation the oil ought not to produce any fat 
acids but those pre-existing in the oil—that is to say, that in all 
these cases we should stop the operation when the boiling point 
rises above 617 F. (325 C.). 

* * * * * * « 

Green fats and bone grease are purified like tallow, and do not 

need any peculiar treatment. * * * 


March 4th, 1842. Patent for Additions and Improvements. 


Palm oil, which is known to be a natural mixture of fatty acids 
and neutral fats, is deprived of its color and smell by a distillation 
which carries off from it a fifth or a sixth of its volume of solid fat 
acid ; then the boiling point rises to 626 F. (350C.); and if we wish 
to continue the distillation, the heat will rise rapidly as high as 752 
F., and we will then have at the same time all the products which 
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result from the alteration of fatty bodies, especially acroleine 
1089 and carburetted hydrogen. * * * 
Palm oil heated in a close vessel, under a pressure of 4 or 
5 atmospheres, can react a temperature of 617 F.(320C.). It is then 
found to be freed from color and smell. * *— * 

Fish oil can be freed from smell by a current of steam, but it is 
impossible to obtain a satisfactory result if the oil is not heated at 
least to 556 F. (280 ©). It is necessary, moreover, In this case to 
continue the process for at least twelve hours. By passing the steam 
through it at a higher heat less time is needed for disinfection. 

It is to be remembered that in this process the oil becomes more 
colored than by the rapid disinfection at 626 F. (830 C.); it also ae- 
quires a very strong bitter taste. We must remark also that in this 
process the steam only carries off that small portion of fat acid 
which is found developed in the oil, about 2 or 5 per cent. 

In fact, it is only when the oil has been heated to from 617 F. 
(825 C.) to 626 F. (380 C.) that it can produce these fatty acids in 
abundance and with ease by the-action of a current of steam ata 
heat below the boiling point of the oil. 


1090) Exurprr Caveat R.A. TinguMasx. J. Snowden Bell, notary 
public and examiner. 
O., 
DerpaRTMENT OF THE INTERIOR, 
UL S. Parent Orricr. 
To all persons to whom these presents shall come, Greeting : 

This ts te cortifty that the annexed is a true copy from the files of 
this office of a caveat of Richard A. Tilghman, tiled Mareh 3st, 
ISOd, for treating oily and fatty substances. 

Im testimony whereof 1, WL EL. Doolittle, Acting Commissioner of 
Patents, have caused the seal of the Patent Office to be hereunto 
attixed this eleventh day of November, in the vear of our Lord one 
thousand eight hundred and seventy-six, and of the Independence 
of the United States the one hundred and tirst. 

[seat] W. H. DOOLITTLE, 
Acting Commissioner. 
To the Commissioner of Patents: 

The petition of Richard A. Tilghman, of the city of Philadelphia, 
State of Pennsylvania, respectfully represents— 

That he has invented certain improvements in treating oily and 
fatty substances, and that he is now engaged in making experiments 
for the purpose of perfecting the same preparatory to his applying for 
letters patent therefor. He therefore prays that the subjoined de- 
scription of his invention may be filed as a caveat in the confidential 
archives of the Patent Office, agreeably to the provisions of the act 
of Congress in that case made and provided, he having paid twenty 
dollars into the Treasury of the United States, otherwise complied 


with the provisions of said act. 
| R. A. TILGHMAN. 
Dec. 12th, 1853. 


s 
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1091 Description. 


The invention consists in subjecting animal and vegetable fatty 
and oily substances containing glycerine to a high temperature and 
pressure in close vessels mixed with different agents, according to 
the effect desired to be produced upon the fatty matter. 

Thus, when I wish to convert the neutral fatty substances into 
fatty acids and glycerine, 1 pump a mixture of the fat and water 
under great pressure through a series of strong metal tubes kept at 
about the heat of melting lead, and provided with a cooling-worm 
and safety-valve at its outlet. 

The neutral fatty substance is decomposed by the process, and the 
fat acid and solution of glycerine which issue through the safety- 
valve separate by settling. This treatment also produces a bleach- 
ing and deodorization of colored and strong-smelling fats. 

When I wish to combine neutral or acid fatty substances with 
alkalies, so as to make a soap, I pump a mixture of the fat and solu- 
tion of caustic or carbonated alkali under pressure through a series 
of heated tubes, as before described. In their passage the materials 
combine into soap, which escapes from the safety-valve. The heat 
should be about lead-melting when bleaching or deodorization is to 
be effected, and lower when white fats are used. To effect the quick 
and complete combination of carbonated alkalies with the fats I 
prefer to use a heat of 400 Far. or over. 

When I wish ‘to produce a bleaching or deodorization of neutral 
fats and oils without converting them into fat acids I pass” them 
under pressure through a series of pipes, as before desembed, kept at 
about the heat of melting lead, taking care that no water Is present, 

R. A. TILGHMAN, 

10 Prane St, Phila. 

Witness: 

B.C. TILGHMAN, 
STEPHEN N. SIMMONS. 


lo2 STATE OF PENNSYLVANIA, |. 
City and County of Philadelphia, | ~~ 


On this twelfth day of December, 1853, before me, the subseriber, 
one of the aldermen and justices of the peace in and for said city, 
personally appeared the within-named Richard A. Tilghman, and 
made solemn oath that he verily believes himself to be the original 
and first inventor of the mode herein described of treating oily and 
fatty substances, and that he does not know or believe that the same 
was ever before known or used, and that he is a citizen of the United 


States. 
R. A. TILGHMAN. 
Sworn and subscribed this 12th day of December, 1853, before 
me— 
STEPHEN N. SIMMONS, 


Alderman & ex-officio a Justice of the Peace. 
Ex’d. L. P. H. 
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1093) Exuiprr Hare. J. Snowden Bell, notary public & examiner. 
(Private—for the use of directors only.) 
Letters Relating to Tilghman’s Patent. 
No. 1. 
34 ORANGE STREET, Jan. 1, 1855. 

My Dear Sir: In answer to your inquiries as to my opinion of 
your patent process for treating fatty substances, I have great pleas- 
ure in answering that ever since I first saw it In operation I have 
been satisfied that it must produce an important change In the man- 
ufacturing of candles. 

I am fully convinced of its practicability and that it effects a great 
saving over the other methods now in use, which I have no doubt 
it must in a short time entirely supersede. 

In case licenses at the rate of thirty shillings per ton are offered 
by responsible owners of the patent who will protect licensees in the 
use of the process, I will take a license and would probably use from 
one to two thousand tons a vear. 

Under such a system of licenses I believe the process would rap- 
idly come into extensive use, as its economy over the old modes 
would compel all manufacturers to adopt it. 

The process is such a simple and efficient means of purifying the 
low qualities of fats that I have no doubt it will ultimately be ap- 
plied to the entire importation of these articles, particularly to palm 
oil, of which alone over fifty thousand tons were imported during 
the past vear. 

With respect to the novelty of Your process, I can only say that 
during my long acquaintance with the trade and with various pro- 
cesses in use or suggested TE have not met with anything at all re- 
sembling it, either in principle or in the mode of operation, 

I remain, my dear sir, vours truly, 


(Signed) WARREN S. HALE. 
To R. A. Tilghman, Esq., &e., &e. 


1094. Exuisrr Meyer. J. Snowden Bell, notary public & exam- 
iner. 
No. 2. 
53 PARADISE STREET, LAMBETH, 29 Dec., 1854. 
Dear Sir: I have much pleasure in conforming with the request 
in your letter of a few days since, and to state that the favorable 
opinion I formed on first seeing your patented process in respect to 
its bearing on all fats and oils used for the manufacture of candles 
is entirely unchanged and greatly strengthened by subsequent in- 
vestigations. 
There appears to me no doubt as to its practical applicability to 
the manufacture in question and its ensuring a considerable saving 
in the cost of chemical agents as compared with the processes now 


r 
- 
' 
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in use. The waste of the material operated upon will be necessarily 
diminished in no small degree. 

In cases licenses at the rate you mention, of thirty shillings per 
ton, were offered by responsible owners of the patent, who would 
protect the licensees in the use of the processes referred to in your 
specification, I should certainly be inclined to take one for our firm, 
and think it not unlikely we might use it for upwards of five or six 
hundred tons per annum. In fact, I believe its applicability to be 
of so general and useful a character that it would not surprise me 
to find my own estimate as well as that of others on this point very 
greatly exceeded. For the same reason I have not the slightest 
doubt but vou would find under such a system of guaranteed li- 
censes as propused the process would come into very extensive use 
as a means of substituting cheap fatty materials for tallow, both in 
soap and candle manufacture. As these two branches absorb almost 
the entire importation of tallow and palm oil, as well as the home 
a of the former, the extent of use to which the process may 

advantageously employed appears likely to prove of an unpre- 
cedented character. 

1095 As for — ny knowledge of patented processes goes I know 
of nothing resembling yours, either in the chemical action 

which takes place or in the practical mode of operation. 

In addition to its applicability to all fats in their original condi- 
tion, I believe it would be most usefully employed in the treatment 
of many waste products which are now extremely difficult of man- 
ufacture. 

I shall at any time be happy to aid you in the furtherance of 
your object respecting this process, of which my original favourable 
opinion is unchanged. 

I am, dear sir, yours, very truly, 


(Signed) FRED. MEYER. 
Mr. R. A. Tilghman. 


1096 Exuteit2p. Moinier agreement and translation. J.Snowden 
Bell, notary public & examiner. 


Translation Exhibit 2d, Moinier Agreement. 


Between M. Tilghman, chemist, residing at Philadelphia, United 
States of America, undersigned, being at present at Paris, lodging 
at —, of the one part, and Messieurs. Jaillon, Moinier & Co., manu- 
facturers of stearic candles and soaps, “ de soleil,” residing and hav- 
ing their office at La Villette, near Paris, rue de Marseille, No-. 
11 & 13, of the other part, it has been set forth, covenanted, and 
agreed as follows: 

Mr. Tilghman is the owner of a patent “ for processes for the treat- 
ment of fatty and oily substances chiefly applicable to the manu- 
facture of soap, candles, and glycerin-” in the whole French Em- 
pire, granted to him the 10th May, 1851, No. 19132, to run to the 
9th Jan’y, 1868, the date of expiration of an English patent granted 
for this invention. He is also proprietor of improvements to said 
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invention set forth in two certificates of addition of 10th July, 1854, 
and 23d Feb’y, 1555. 

Mr. Tilghman and the firm of Jaillon, Moinier & Co., having been 
brought together by M. Fontaine Moreau, patent agent at Paris, rue 
de VExchiquier No. 39, with a view to make a contract for the work- 
ing of these patents and improvements, have proceeded to make 
experiments with said processes, which have produced, although not 
entirely terminated, results satisfactory enough, nevertheless, to per- 
mit the undersigned to settle between them the stipulations which 
form the object of the present contract (“ont procede a des experi- 
ences des dits procedes, lesquelles ont amene, quoique non arrivees 
a leur terme definitif, des resultats assez satisfaisants cependant, pour 
permettre aux sousignees detablir entre eux les stipulations qui 
forment Pobjet du present acte.”) 

In consequence Mr, Tilghman grants and assigns, €e * * * 
Executed in duplicate at Paris the 24th July, 1855. 

The above writing approved, 

R. A. TILGUMAN, 
The above writing approved, 
JATLLON, MOINTER — COMP’Y, 


LOOT) Exuinrr, Order for coil by Moinier, and translation. J. 
Snowden Bell, notary public & examiner. 


Translation. 


La Vitterre (Near Parts), 24 July, 1855. 
Mr. R. A. Tilghman, 32 rue de Provence, Paris: 

As has been agreed on between us we instract you to have con- 
structed in England on our account and at our cost an apparatus for 
the treatment of fats according to your patent process. According 
to details which you have given us this apparatus is to consist of 300 
feet (english) of iron tube of one inch English inside diameter and 


two inches English outside diameter. It is to be in tive pieces, each 
piece made of tubes welded together, end to end, and tested ata 
pressure of seven hundred atmospheres kept up for an hour. Four 
of these pieces are to be surrounded with cast iron of about three 
tons weight for the four pieces. The fifth is to act as a cooler, All 


these tubes are to be filled with little nails. Finally the tubes are to 
be fitted with flanges, bolis, and connecting tubes, as in the plan 
you have shown us. We pray vou, sir, to give all vour attention 
to the work on this apparatus and to superintend its execution. We 
also hope that you will urge the manufacturers whom you select to 
all the despatch possible. We trust entirely to you, who are inter- 
ested as much as ourselves in the success of this apparatus. 
Accept, sir, our cordial salutations, 


JAILLON, MOINIER er CIE. 


1098 And afterwards, to wit, on the second day of December, ‘n 

the year of our Lord one thousand eight hundred and _ sev- 
enty-four, an entry was made upon the journal of said court in said 
cause clothed in the words and figures following, to wit: 


: 
¢ 
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Decree. 
Journal Entry 2-420. 


Ricnarp A. TiILGHMAN 
: U8. 
Witt1amM Proctor, James Gambier, W. A. > 1877. In Equity. 
Proctor, JAMES GAMBLE, and GEORGE 
H. Proctor. 


This cause came on for hearing upon the bill of complaint, the 
joint and several answers of defendants, the several stipulations 
filed by counsel for the respective parties, and the printed record of the 
Supreme Court of the United States in the case of Roland G. Miteh- 
ell vs. the said Richard A. Tilghman, by agreement of counsel 
put in evidence in this cause, and was argued by counsel and sub- 
mitted, 

And thereupon, on consideration thereof, the court find the equity 
of the case to be with the defendants. It is therefore ordered, ad- 
judged, and decreed by the court [that] the bill of complaint herein 
tiled be, and the same is hereby, dismissed at the costs of said com- 
plainant, taxed at $83.10, to be paid within ten days from the date 
of the entry hereof, in default of which execution is therefore 
awarded as upon judgments at law. 

And afterwards, to wit, on the twenty-seventh day of November, 
in the year of our Lord one thousand eight hundred and seventy-six, 
came the said complainant and filed in the clerk’s office of the court 
aforesaid his certain petition for appeal in said cause clothed in the 
words and figures following, to wit: 


1099 Petition for Appeal. 


Ricuarp A. TitGHMan 
vs. 
Wittiam Proctor, James Gambpuie, W. A. Proctor, JAMes GAMBLE, 
and GrorGce H. Proctor. 


To the honorable the Supreme court of the United States : 

The appeal of Richard A. Tilghman, the above-named complain- 
ant, respectfully showeth— 

That on or about the twenty-sixth day of June, 1874 (one thous- 
and eight hundred and seventy-four), the above-named complainant 
filed his bill of complaint in this suit in the circuit court of the 
United States for the sixth circuit, in the southern district of Ohio, 
against the above-named defendant, praying an injunction restrain- 
ing the defendant from using a certain alleged “improvement in 
processes for purifying fatty bodies,” alleged in the said complaint to 
have been patented to the said complainant on the third day of 
October, 1854, and antedated to the ninth day of January, 1854, 
and that said defendants should account for and pay over the income 
thus unlawfully derived from the violation of the alleged rights of 
said complainant, and for such other relief as the equity of the case 
should require and to said court might seem meet. 


149—883 


Ma. 
a 
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That said defendants duly filed their answer to the said bill of 
complaint, and such proceedings were had that on the 2d day of 
December, 1874, a final decree was made and rendered therein by 
the said circuit court in the following words: 


1100 Decree. 
SOUTHERN District OF OHIO, 88: 
United States Circuit Court. In Equity. 


RicHarp A. TILGHMAN 
vs. N \) = = 
, ’ y Q, 187 é. 
Wittiam Procror, James Gambie, W. A. Proctor, { * 
James GAMBLE, and GrorGeE H. Proctor. } 


WEDNESDAY, December 2, 1874. 

This cause came on for hearing upon the bill of complaint, the 
joint and several answers of defendants, the several stipulatiuns filed 
by counsel for the respective parties, and the printed record of the 
Supreme Court of the United States in the case of Roland G. Mitch- 
ell vs. the said Richard A. Tilghman, by agreement of counsel, put 
in evidence in this cause, and was argued by counsel and submitted. 

And whereupon, upon consideration thereof, the court find the 
equity of the case to be with the defendants, it is therefore ordered, 
adjudged, and decreed by the court — the bill of complaint herein 
filed be, and the same is hereby, dismissed at the cost of said com- 
plainant, taxed at $83.10, to be paid within ten days from the date 
of the entry hereof, in default of which execution is therefor awarded, 
as upon judgments at law. 

Which said decree of the said circuit court is, as this appellant is 
advised, erroneous, and ought to be reversed. 

Wherefore this complainant appeals from the whole of the said 
decree of the said circuit court to the Supreme Court of the United 
States, and respectfully prays that the said decree of the ‘said. court 
and the complaint, answer, pleadings, depositions, evidence, and pro- 
ceedings in the said cause may be sent to the Supreme Court of the 
United States without delay, and that the said Supreme Court will 
proceed to hear the said cause anew, and that the said decree of the 
circuit court and every part thereof may be reversed. 


Phil., Nov. 25th, 1876. 
R. A. TILGHMAN. 


(Endorsed :) C. C. U.8., 8. dist. of Ohio. Tilghman vs. Proctor 
etal. Petition for appeal. Allowed. P. B. Swing, judge. 


1101 And afterwards, to wit, on the day and _ year last aforesaid, 

‘ame the said complainant, by his solicitors, and filed in the 
clerk's office of the court aforesaid in this cause his certain appeal 
bond, clothed in the following words and figures, to wit : 


— a . 
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Appeal Bond. 


In the Circuit Court of the United States in and for the Southern 
District of Ohio. 


Ricuarp A. Ti.cHmMay, Complainant and Appellant, 
| vs. 

W1..1aM Proctor, James Gambier, W. A. Proctor, James GAMBLE, 
and GrorGE H. Proctor, Defyndants and Appellees., 


Know all men by these presents that we, Richard A. Tilghman, 
as principal, and Benjamin C. Tilghman and William M. Tilghman, 
as sureties, are held and firmly bound unto the above-named Wil- 
liam Proctor, James Gamble, W. A. Proctor, James Gamble, and 
George H. Proctor inthe sum of two thousand dollars, to be paid 
to the said William Proctor, James Gamble, W. A. Proctor, James 
Gamble, and George H. Proctor, or their heirs, executors, or admin- 
istrators; to which payment, well and truly [to]be made, we bind our- 
selves and each of us, jointly and severally, and our and each of our 
heirs, executors, and administrators, firmly by these presents. 

Sealed with our seals and dated this twenty-fifth ies of Novem- 
ber, A. D. one thousand eight hundred and seventy-six. 

Whereas the above-named Richard A. Tilghman has appealed to 
the Supreme Court of the United States to reverse the final decree 
rendered in the above-entitled cause on the second day of Decem- 
ber, A. D. 1874: 

Now, therefore, the condition of this obligation is such that if” the 
above-named Richard A. Tilghman shall prosecute his said appeal 
to effect, and answer all costs if he shall fail to make good his said 
appeal, then this obligation shall be void, otherwise the same shall 
be and remain in full force and virtue. 

R. A. TILGHMAN.,.  [seat. 
B. C. TILGHMAN. _ [sgAt. 
W. M. TILGHMAN. [sgat. 


1102 Signed, sealed, and delivered in the presence of— 


SAMUEL BELL. 
W. von A. WILLIAMSON. 


UniTEp STATES OF AMERICA, ae 
East District of Pennsylvania, | ~ * 


Richard A. Tilghman, Benjamin C. Tilghman, and William M. 
Tilghman, being duly sworn, each for himself deposes and says that 
he is a householder in the said district, and is worth the sum of ten 
thousand dollars, exclusive of property exempt from execution, and 


over and above all debts and liabilities. 
R. A. TILGHMAN, 


B. C. TILGHMAN, 
W. M. TILGHMAN. 


ee Re tn 


ae nS I eel 


A AA se 
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Subscribed and sworn to before me this twenty-fifth day of No- 


vember, A. D. 1576. 
[ SEAL. ] SAMUEL BELL, 
| U. S. Com’s’r. 


I, Samuel Bell, clerk of the circuit court of the United States for 
the E. D. of Penna., do hereby certify that the within-named obligors 
are known to me, and in my opinion are perfectly good and respon- 
sible for the amount of the bond. 

SAMUEL BELL, 
Clerk, ae. 


The above and foregoing bond is entirely satisfactory to me. 
CHAS. B. COLLIER, 
For Def’ts. 
Appeal allowed and bond approved. 


PHILIP B. SWING, Judge. 


November 27, 1876. 


1103 And afterward, to wit, on the day and vear last aforesaid, 

was issued out of the clerk’s office of the court aforesaid, in 
this cause, our certain citation, directed to the said defendants in 
error, which citation, with acknowledgement of service endorsed 
thereon by the said defendants in error, by their said solicitor, on 
the 9th day of December, in the year last aforesaid, as returned into 
the said clerk’s oflice of the court aforesaid on the 7th day of Sep- 
tember, A. D. 1877, by the marshal of the district aforesaid, making 
said service, is hereto attached, as follows, viz: 


Citation. 


By the honorable Philip b. Swing, one of the judges of the circuit 
court of the United States for the southern district of Ohio, sixth 
circuit. : 


To William Proctor, James Gamble, W. A. Proctor, James Gamble, 
and George H. Proctor: 


Whereas Richard A. Tilghman has lately appealed to the Supreme 
Court of the United States from a decree rendered by the circuit 
court of the United States for the southern district of Ohio, sixth 
circuit, dismissing the bill of complaint of the said Tilghman, and 
directing the payment by the said Tilghman of the costs, amount- 
ing to eighty-three dollars and ten cents, decreed to have been sus- 
tained by you ina suit wherein you are the defendant and said 
Tilghman the complainant, for the alleged infringement and viola- 
tion of certain letters patent claimed by him, mentioned in the 
pleadings in said suit, and the said Tilghman has filed the security 
required by law upon his said appeal : 

You are therefore cited to appear before the Supreme Court of the 
United States on the second Monday of October next and show 
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cause, if any there be, why the decree and order named in the afore- 
said appeal should not be corrected and speedy justice should not 
be done to the parties in that behalf, and todo and receive what 
may appertain to justice to be done in the premises. 
Given under my hand at the city of Cincinnati, in the southern 
district of Ohio, in the sixth circuit, the twenty-seventh day of No- 
vember, in the year of our Lord one thousand eight hundred 
1104 and seventy-six, and of the Independence of the United States 
the one hundred and first. 
[SEAL. PHILIP B. SWING, 
District Judge of the United States for the Southern District of Ohio, Sitting 
and Acting as a Judge of the Circuit Court of the United States, no As- 
sociate Justice or Circuit Judge being present. 
(Indorsed :) C. C. U.S.,S. dist. of Ohio. Tilghman v. Proctor e al. 
Citation. Service accepted by Chas. B. Collier, sol’r for def’ts. 
Phila., Dec. 9,’76. 


TRANSCRIPT OF RECORD. 


SUPREME COURT OF THE UNITED STATES. 


OCTOBER TERM, 183686. 


No. 8838. 934 
RICHARD A. TILGHMAN, APPELLANT, - 
PS, 


WILLIAM PROCTOR, JAMES GAMBLE, W. A. PROCTOR, 
JAMES N. GAMBLE, AND GEORGE H. PROCTOR. 


FILED APRIL 17, 1886. 


No. 895. 545 ‘i 

WILLIAM PROCTOR, JAMES GAMBLE, W. A. PROCTOR, 

JAMES N. GAMBLE, AND GEORGE H. PROCTOR, 
APPELLANTS, 


vs. 


RICHARD A. TILGHMAN. 


FILED MAY 3, 1886 


APPEALS FROM THE CIRCUIT COURT OF THE UNITEDSTATES FOR 
THE SOUTHERN DISTRICT OF OHIO. 


Vol. 2. 


SUPREME COURT OF THE UNITED STATES. 


OCTOBER TERM, 18386. 


No. S83. 


RICUARD A. TILGHMAN, APPELLANT, 


Vs 


WILLIAM PROCTOR, JAMES GAMBLE, W. A. PROCTOR, 
JAMES N. GAMBLE, AND GEORGE H. PROCTOR. 


FILED APRIL 17, 1886. 


- 


No. S95. 


WILLIAM PROCTOR, JAMES GAMBLE, W. A. PROCTOR, 
JAMES N. GAMBLE, AND GEORGE H. PROCTOR, 
APPELLANTS, 


Us. 


RICHARD A. TILGHMAN., 


FILED MAY 3, 1886 


APPEALS FROM THE CIRCUIT COURT OF THE UNITEDSTATES FOR 
THE SOUTHERN DISTRICT OF OHTO. 


JUDD & DETWEILER, PRINTERS, WASHINGTON. 


X INDEX. 


Mandate of Supreme Court i cas soak sented Abia ddan aumatiieeal 
Motion for lenve to tile amended answer. lJ. scan aha aii tiniatian a 
Decree on mandate and Seer OE PERO weiiecocmens <a — 
Order overruling motion for leave to file amended answer. 27. sock inal 
[es of Gb GF BETES cccicien nnecue cas comes a 
Oath of special master...--- ------ FE ae eae See Pe RE CNN HEM RS RT NM 
Report of special master . .... .. 20. 22.2 ceccne coccesee saan 
Table A—License fees and interest ..-22. nice aida nelle aici ginal init 
B—Giycerine water.... .... ..-. --. saad 
Testimony, exhibits, &c., accompanying report of special master 
Testimony of James N. Gamble cs ecieitdicen teveatieaniaatias: sceumsenen anllla aimiiatdiietl tae Nib ileal 
EE ESSE LE LOLOL ADD NEAL TRE EES ETL AM 


Win. A. Proctor - ee ae ner eo Ae en eT cone 
 ,  -o:ns pec wine sons som none 


es ae ee CURSO? qc cccemciite Kec cee cas 
I I ins dil lie canine minal 
LLL AALS LAME EA 
eG I iii seciaenienn ‘ Salsa 


Complainant's Exhibit—Bulloek & Crenshaw Purchase Book 


Dey GE TED. THON nce coe tecnes wemes sees 
James N. Gamble (recalled) Ae SP emo oe ee ee 
Herman Endemunn .- ..- ee 


John W. Thi! iisitainiaae ene sds a ees aga iele 
John HL. Manning “_ , ae ae ne sees 

ey Ge UNNED dchs sha doen sine sane bean ceeds 
SG tl IE ibindnccwe coun Smee nan eene amet 
I aia shea eae 


John M. Donnelly piedniibes Se ee ‘one « « enhene 


i I cis iciiiensaks coins! amnailian iieeies 
Henry Morton .....-- pint mee: helabialin dita alee ain 
Herman Endemann (reealled ....2. 2.2. 22... 
Henry Morton (resumed) .----....--- ails 


James N. Gamble ; =e 
en ae ne 
James N. Gamble (reealled) 
ee ee oi atin iainaimieaiaial 
Bdmond Baujard 
Exhibits offered 
Testimony of Henry Bower ee 


Washington Jones ‘asain a quien waibe ume 
John J. Emery 2. 1) iittala in ica ata 
Complainant’s Exhibits— 
No, 1—Sulphurie acid statement. .--. ...--- oe = 


No. 2 —Glvcerine stutetnent 


No. 3—Amount and value of stock saponified May 1, 1870 to 


January &, IS75 a 
No, 4—Lime statement .... .... --.. 22. (ne @séne coun 
No. 5—Collier & Werk II. ccaruticin saasietiinig suave enaptiaiis scmsien 
No. 6—Article from The American Journal of Pharmaey, 
Vol. 51, pp. 289-291, entitled Glycerine—Its early 
Inanufacture in this country. By Rob’t Shoe- 


maker i 


-~——-—— er er err He rar eer ree ee ee ee 


| 


Original. 


11th) 


1a 


122 


1628 
P29 


lel 


1632 


154 


Print. 
L103 
Lit 
11% 
11% 
115 
1106 
1106 
1204 
1206 
1204) 
1208 
1216 
1219 
1251 


oe 


1236 
124 
144 
145 
bee 
pay 
oo 


1995 
| 
| 
l 
137 
1232 
l 
l 


1: 
1424 
bo 
1406 
1466 
1474 
Lac 
147s 
L4sl 
Lis7 


150] 


L507 
10S 


Iol2 
Pots 


1514 


- 
Complainant’s Exhibits— 
No. 7—Bullock & Crenshaw Purchase Book (not set out, see 
DD. BOGE) ence cone ccce oc cc coos ceentn some eee a 
No. 8—Wilson’s lecture on a new process of obt taining onl 
i - DUSLYING HIV COTING ...cane coma cone ooewnn cece 
No. 09—Extract from letter of Ascagne Sobrero to M. Pe hense 
upon several detonating compounds produced with 
8 nitric acid and sugar, dextrine, lactine, mannite, 
and vlycerine be SCORES COOS CO66 64606 CORO COE 
—_ Defendant’s Exhibits— 


N 
. i), 


1—Article from Dingler’s Polytechnic Journal, Vol. 214, 

p. 56. On quantity of neutral fat contained in 

° futty acid mixtures, &c. by K. Birnbaum ...— . 
veg r’s Year Book, 1863. P. 665. Berthelot’ 

-~Wagner’s Year Book, 1864. P. 630 


No PERE tre L868. P. 663 SSS Oe 622800 ©CO8OGS 6006 SCOOGSE 
No 5—Allen, Vol. 2. }?- 0 Same Comuae cone oe 
No. 6—Musprat, 1677. Vol. 4, p. 468. ...2. .. c: cccons 


No. 1§.—- ‘ ut 295 pounds pnepenn iain ate dae 
No. li—Tuble of ’ Glycerine Water Densities at 225 pounds — . 
, : Mae, 17.<~<Geee ENNOND. . nnciuncecccoe cones sicieiataaail testi iis 
No. IS—E x" act from Eneye lopedie of Chemistry. By James® 
Booth. Philadelphia, a el _e 
No. 19—Article from Dingler’s Polytechnic Journal, 1881. 
Vol. 240, p. 62. On the determination of unde- 
composed fat in mixtures used for the preparation 
a of fatty acids. By Dr. Oskar Hausamann...--. 
= No, 20—Groger Article No. 1, from Dingler’s Polytechnic 
sourknl, 1008. Vol. 366, pm GER. oncncccscesce 
No. 21—Groger Article No. 2, from Dingler’s Polytechnic 
sourmal, 1606. Vol. 306, p G06... .ncececccens ‘ 
No. 22—Contribution to the Analysis of Fats. By Karl 
BI aiid tes initenis eeeminnictnents diiaitiaseasnaathdeiies nlite adtininiie 
. No. 23—Cooley Article, from Cooley’s Cyclopedia of Practi- 
cal Receipts, Sixth Edition, 1880. Dp. 1556-1558 
No. 24—Paven. German Edition, I874-...-....--... ‘ 
No. 25—Letters Patent No. 301, granted Wilson & Payen, 
PRI Gi. DOE ene cocnies cage cntnniidins Gaile 
No. 26—Diagram of Tilghman Coil No. 1.... 2. 2. - 
o No. 27— w ” ai FE isndice:iieneiiiabiaiannie 
No. 28— "7 ” No. 3 


i—Article from Erdmann’s Journ: il of ii ruc tic ‘nal (" he lle 
istry. ory action of sulp “d uric nme id an oils, By 


Edmond Fremy ..---- divi 


_&—Lichig & Kopp Ye ar Book, 1833. P. 452. Be thelot 
o. §—Article on Fat Industry and Glycerine. By Kraut - 


1o—Article on Fat Ind istry and (slveerine. By Kraut 

11—Musprat’s Handbook of ae (German Edit- 
ion), S77. Vol. 4. p. 455 — 

2 Extract from Wagner's Year Books on uses of Gly. 


cerine nse ono @mae ~~ _—-— —-.  . —_—<———- —— -— -— oe 


i3s—Table of Pressures nal Temperatures 
l4—_Table of Analyses ae 


-———-—-— =< ~—— + — oe ~ 


-——<—-— -— — ee ee ee 


Original. 


1645 


1648 
165] 
152 
lov 
1653 
1653 


1658 
1654 
L655 
1655 
1656 
L656 
1661 
Lie 
1663 
1663 


1664 


1666 


1666 


1671 


1682 


LO86 


1688 
1693 


1604 
1609 
1700 
1701 


1516 


1516 


1521 


1522 
1524 
1525 
1525 
L525 


1525 


1525 
1528 
1526 
1527 
1527 
1527 
153 
153 
as 4 
1533 


1533 


1534 


gyre Rn. ag Bene ap ng 


INDEX. 
Original. Print. 
Context of Defendant's Exhibit— 
No. 2—Wagner’s Year Book, 1863. FP. 664 ............ .. 1702 Lo} 
Complainant 's Exhibit 
No, 10—Report of Juries of London Exhibition of T85I. On 


‘ 
Sern os iid sicbini ei: ii bene bee eee eae eh 


Defendant’s Exhibits 

No, 20—Diagram of distilling apparatus .....-...-... ...--. 174 bo4 

No, 30—Diagram of Inborators CN Sea ae ne 1554 

No. 31—Drawing from appellant’s brief. .... -. .22. --..---- 170% 1554 
Complainant’s Exhibits— 

No. 21— Diagram of Perkin’s joint ap enter eens wn 1707 p54 ‘ 

No, 1 1—Mortit qn Soup nnd Candles — . , . Shnewe 170s 1554 

No. 12—Ure’s Dictionary of Arts. Boston, 1883. Vol. 2, p. 

O75. ‘Tithe, soap ar ‘sceilanaiins diiniinisiniicing > L555 


No. 1:} -Roret’s Bnevelopedin crn} Stearic candles Paris, 


——— oe oo ee 


No, bjo—Roret’s Benes clopaedia on Steuric cundles, Paris, 

See, Bw PERM EES coc econo iiciaieees sania: ae Log 
No. 16— Miuspratt : Chemistry, Vol. 9. }?. EE noel meer mre lil }oo8 
Nw. ly Mortit: on Soup and Candles, Philadelphia, ISty. 

r. 420.. ie tN a i ll ren Loos 
No. TS--Pelouze & Fremy'’s Chemistry, Vel. 5. p. SASL. DDS Loot 
No. 1 Mohr, Redwood & Procteor’s Pharmacy. Philu- 


delph nu. PS40 I’. 488 Dn Ne see a ‘ eu jot 
No, 20—Pelouze & Fremy’s Chemistry. Paris, U865. Vol. 
Oe on cave PS 


No, 24—Table showing specitic gravity of glycerine solutions, 
Waeners Year Book. 1900 F. 668 ...-caceaceu tne ao 
Drawing from appellant's brief referred to witness Morton ..22.. 1719 Lao 
( tiplaimant 's Exhibits — 
No, 2? —Drawing of defendant's still sles callie aia ii eal ea 15650 


No. 23—Drawings of digester apparatus oer ere ore Cee 72 1 wo 


Exceptions of complainant two tgater s report é ae arn Vee aside re ie 1722 el 
defendants $6 re Sa ae sen pe Amn eS OR 74) 1363 
Mins! decree m Pa AG cote en Re * ‘ ee een eee a sre ee 1736 16 


Order allowing appertl of Tilehman slg es oe Puan ne be ae -n Sins ry Pon 
Appeal bond of Tilghman ——- atta al i i ede a Lon 
Citation to Proctor ef a/.._. : | a ee a 18 
Proof of service of citation : Palen Neots SOR nT ea aera —- meee Lous 
Cierk’s certificate .......... ia a | 
Order allowing “appeal a i 1747 1570 
ES BOE OE TRENT 66 Gy. cccccend vinkin ete cue tee einige: 1570 
Waiver of citation on appeal of Proctor ef al..... ..2.---.---.------ 170 157 


a i ee 17] 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1193 


1105-1106 And afterward, to wit, on the 27th day of July, in the 

vear of our Lord one thousand eight hundred and eighty - 
one, a mandate from the Supreme Court of the United States was re- 
ceived and filed in this cause in the clerk’s oftice of the Court aforesaid ; 
which said mandate was also duly entered upon the journal of the 
said Court, which said entry is clothed in the words and figures fol- 
lowing, to wit: 


Mandate of Journal “ UY” page 146. 


Ricnarp A. TinGuMan 
: US, 7 No. 1877. 
WitiiamM Proctor, JaAMes Gambier, W. A. Proctor, JAMes { Equity. 
N. GAMBLE, and Grornce HL. PRrocror. 


Now come the solicitors for the complainant and present to the 
court the mandate from the Supreme Court in this case, which is 
ordered 10O be spread Upon the minutes ot tinis court, and is uceord- 
ingly done as follows: 


UNITED STATES OF AMERICA, 88 


The President of the United States of America to the honorable the 
judges of the cireuit court of the United States for the southern 
district of Ohio, Greeting : 

1107 Whereas lately. in the cireuit court of the United States for 

the southern district of Ohio, before you or sone of you, In a 
cause between Richard A. Tilghman, complainant, and W illiam 

Proctor. Jame < Ciamb le, W. A. |’ roctor, Jame ‘= N. Gamble, and (ivorge 

Hl. Proctor, defendants, wherein the decree of the said circuit court 

entered In said cause on the 2nd day of December, A. D. 187 I, is in 

the following words, viz: 
“ This cause came on for hearing upon the bill of complaint, the 


joint and several answers of defendants, the several stipulations filed 


by counsel for the respective parties, and the printed record of the 
Supreme Court of the United States in the case of Roland G. Mitchell 
vs. the said Richard A. Tilghman, by agreement of counsel put in 
evidence in this cause, and was argued by counsel and submitted ; 
and thereupon on consideration thereof the court find the equity of 
the case to be with the defendants. It is therefore ordered, adjudged, 
and decreed by the court — the bill of complaint herein filed be, and 

the same Is hereby, distnissed at the costs of said complainant, 
1108 taxed at $83.10, to be paid within ten davs from the date of the 

entry hereof, in default of which execution Is therefor awarded 
as upon judgments at law,” as by the inspection of the transeript of 
the record of the said circuit court, which was brought into the Su- 
preme Court of tlle United States by virtue of an appeal, agreeably to 
the act of Congress in such cases made and provided, fully and at large 
appears ; and whereas in the present term of Oetober, in the year of 
our Lord one thousand eight hundred and eighty, the said cause 
came on to be heard before the said Supreme Court on the said 
transcript of record and was argued by counsel: On consideration 
150—SS3 
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whereof it is now here ordered, adjudged, and decreed by this court 
that the decree of the said circuit court in this cause be, and the 
same is hereby, reversed with costs, and that the said complainant, 
Richard Tilghman, recover against the said defendants nine hun- 
dred and cighty-eight dollars and seventy-two cents for his costs 
herein expended, and have execution therefor, 
And it is further ordered that this cause be, and the same 
1109) ishereby, remanded to the said cireuit court with directions 
to proceed in conformity with the views of the Court as they 
will be expressed in the opinion to be filed 24th January, 1SS1. 
You, therefore, are hereby commanded that sueh execution and 
further proceedings be had in said eause In conformity with the 
opinion and decree of this Court, as according to right and justice 
and the laws of the United States ought to be had, the said appeal 
notwithstanding, 
Witness the Honorable Morrison lh. Waite, ¢ ‘hief Justice of said Su- 
preme Court, the third day of May, in the year of our Lord one 
thousand elolt haadred and eighty-one , 


And afterward, to wit, on the Sth day of February, A. D. 1882, 
came the said respondents by their solicitor aforesaid, and tiled in 
the clerk's ollice ot the (Court aforesaid in this Cullse their certain 
motion for leave to file an amendment to their answer, which mo- 
tion Is cloth din words and firvures following, to wit : 


eeu Motion for Leave fo bili Amd’ lo Anse A 


RicuAarp A. TiInGuMan 
agatust > 


Wa. A. Procror et al. J 


Now come the defendants and move the Court for leave to tile 
an amendment to the answer heretofore filed by them in this cause, 
setting forth that the alleged patent of the complainant had expired 
In January, DSos,and that the alleged extention thereof was void 
by reason of the fact that a patent had been issued in Engiand in 
January, [Sod for said alleged invention, and that said American 
patent could not for said reason be the subject of an extension under 


No. 1S77. 


the laws ot the United States, but was limited thereby to a term of 


fourtecn years from its date. 


1111 And afterward, to wit, on the sixteenth day of February, 

In the vear last aforesaid, an entry was made upon the journal 
of the Court aforesaid in this cause in words and figures following, 
to wit: 


Decree and Ores i’ of Ref rence, 


Rinwarp TrnGuMan 
vs, >1S77. Equity. 
Was. A. Proeror ef al. | 


This cause coming on for further hearing, in pursuance of the 
mandate of the Supreme Court of the United States, it is by the 


* 
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Court this the 16th day of February, 1882, ordered, adjudged, and 
decreed that the patent issued to Richard A. Tilghman on the third 
day of October, 1854, and antedated as of the ninth day of January 
of that vear, being letters patent No. 11766 for a process of manu- 
facturing fat acids and glycerine from fatty bodies, is valid, and ts a 
patent for.a process, and is infringed by the defendants by the use 
of the process employed by them. 

1112 It is further ordered, adjudged, and decreed that the com- 
plainant do recover from the said defendants whatever profit 

or saving has accrued to or been effected by them, by the use of the 
process covered ‘by the said patent of the complainant, in accordance 
with the opinion of the Supreme Court herein, as well as any dam- 
ages In excess thereof which the complainant has sustained by 
reason of the defendants’ said infringement and which shall seem 
meet upon the coming in of the master’s report. 
It is further ordered, adjudged, and decreed that the complainant 
do recover of the defendants the costs and charges and disbursements 
in this suit to be taxed. 
It is further ordered, adjudged, and deereed that it be referred to 
Chauning Richards, Esq., as master, to ascertain and tax and state 
and report to the Court an account of the gains, profits, savings, and 
advantages which the said defendants have received or which have 
arisen or accrued to them from infringing the said exclusive rights 
of the said complainant by the use of the process patented 

1115 in the said detters patent, as well as the damages the said 
complainant has sustained thereby. 

And it is further ordered, adjudged, and decreed that the com- 
plainant, on such accounting, have the right to cause an examina- 
tion of said defendants, ore tenus or otherwise, and also the production 
of the books, vouchers, and documents of defendants, ana that the 
said defendants attend for such purpose before said master from 
time to time as said master shall direet 


And afterward, to wit, on the dav and year last aforesaid, an 
entry was made upon the journal of the Court aforesaid in’ this 
cause clothed in the following words and figures, to wit: 

Journal Eutry U—291. 
RicHaArD TILGHMAN — ) 
vs. S77. Equity. 
Witttam Proctor ef al. ) 


Motion overruled. 


This cause came on to be heard upon the motion of respondents 

for leave to file an amendment to the answer heretofore filed 

1114 herein, and was argued by counsel, and the Court being fully 

advised in the premises overrules the motion. 
Issuing of Order of Reference. 


And afterward, to wit, on the 17th day of February, in the year 
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last aforesaid, was issucd out of the said the clerk’s office of the court 
aforesaid in this cause to the said Channing Richards, Esq., so as 
aforesaid heretofore appointed special master herein, a certain cer- 
tified copy of the said decree and order of reference, clothed In 
words and figures as hereinbefore set forth. 


And afterward, to wit, on the day and year last aforesaid, came 
the said Channing Richards, Esq., special master herein as afore- 
said, and took the oath preseribed by law as such said special mas- 
ter, and which satd oath was filed in the said clerk's office of the 
court aforesaid, clothed in the words and figures following, to wit: 


Cpatl of Np eral NMaste r 


UnNirep Sratres or AMERICA, | 
Southeru District af Ohio, j 


> aa 


Channing Richards, heretofore appointed master in’ the 

1115) ease of RL OAL Tilehiman es. Proctor ef al, No. S77, clreuit 

court Ss. 1). (>. bernie duly SWoPrD, SaVvs threat he will honest ly 

and faithfully perform the duties of such master in accordance with 
the order of said court. 


CTLANNING RICTIAR DS. 


Subscribed and sworn to before me this 7th day of February, 
ISs2. 
it. 8.] | ROBT CL GEORGE, 
Dep. ('/, ri [] N. (pout Cauyt N. }). (). 


And afterward, to wit, on the eleventh day of August, in the vear 
of our Lord one thousand eight hundred and eighty-four, came the 
said Channing Riehards, Esq., special master herein as aforesaid, 
and submitted to the court, filing the same in the elerk’s otlice of 
said court in this cause, lis certain report of his findings of faets 
and of law upon the testimony taken by him under the said order 
of reference herein ; which said report is clothed in the following 
words and and figures, to wit: 


Report of Special Master Channing Richards. Esq. 


1116 Chireuit Court of the United States, Southern Distriet of Ohio. 
equity. 


Riciarp A. TincGuManx, Complainant, ) 
vs + 1S77. 


Wintiam Procror ef als., Respondents. J 


To the honorable judges of the circuit court of the | nited States 
for the southern district of Olio: 
Channing Richards, the master appointed herein, respectfully 
reports unto your honors that since the order of reference a large 
mass of testimony has been taken by the parties, both in Cincinnati 
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and elsewhere, which is herewith submitted with accompanying ex- 
hibits. 

This testimony, and also the evidence contained in the Supreme 
Court record, have been carefully considered by the master, who has 
Leen aided by able arguments both on behalf of complainant and 
respondents. 


Complainant's Damages. 


The master finds from the evidence that complainant has derived 
no profit from the invention involved in this suit otherw ise than by 
granting licenses to others to use the same. These licenses have 

been granted to all manufacturers desiring to use his process 
1117) ata substantially uniform fee of twenty cents for each hun- 

dred pounds of fat treated, payable monthly. For several 
years respondents held such a license from complainant, but termi- 
nated the same, refusing to pay the stipulated license fees after May 
Ist, ISTO. although continuing to use the process until the expira- 
tion of the patent on the Sth day of January, 1875. 

In such a case the established license fees, with interest thereon 
from the time when due, have been held by the Supreme Court to 
be the measure of damage to a pritentee by infringement of his 
patent. (Seymour v. McCormick, 16 Hlow., 458.) The aceempany- 
ing table, A, shows the quantity of fat treated by respondents dur- 
ing each month of infringement, the license fees therefor, and inter- 
est thereon to October 7th, the first day of the October term, 1544, 
inaking the totalamountofcomplainant’s damages herein $79,566.71. 


ii, spoudents’ (rains and Savings. 


Complainant has not attempted to establish any other damage to 
himself from the infringement by respondents, but has endeavored to 
show that large gains, profits, savings, and advantages have accrued 
to respondents from use of the patented precess. Respondents 
claim that, inasmuch as complainant had established license fees 
for the use of his patent, he is not entitled to recover the gains and 
profits accruing to them in excess thereof; but the order of refer- 
ence herein requires ihe master to ascertain and report to the court 
an account of the gains, profits, savings, and advantages that have 
so accrued to them, as well as the damages sustained by complain- 
ant, and does not authorize him to determine which should be the 
Ieasure of recovery In the case. 

So, too, in reference to the question raised by respondents 
upon the testimony of B.C. Tilghman, a brother of complainant. 
(Master's Record, pp. 64, 66, 67.) It appears that he has had an In- 
terest in all recoveries and license fees under the patent, and had 
acquired an interest in any recovery that may be made in this suit 

before its commencement. Respondents, therefore, claim 
1118 that complainant can recover herein no more than this own 
share, and, having failed to show the extent of his interest, 
is only entitled to nominal damages; but in view of the decree en- 
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In obedience to the order of reference, to ascertain the 
savings, and advantages whieh respondents have re- 
eeived, or which have arisen or acerued to them from the Infringe- 
ment of complainant’s patent, the master finds from the evidence 
that at that time the lime-saponitication process was more advan- 
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the condition of apparatus and the exercise of care in the operation. 
The testimony upon which complainant relies to establish this claim 
is contained in the Supreme Court record. It has no special rela- 
tion to the operations at respondents’ factory, but consists either of 
general statements, partaking somewhat of conjecture, or relates to 
the Ope rations of other factories, while the te stimony taken by com- 
plainant before the master, which does relate to operations condueted 
by respondents, fails to show anvappreciable difference in the amount 
of fatty acids obtained by them under each process, special precau- 
tions having been taken to reduce as far as possible the loss by en- 
tanglement. Upon this evidence the master is unable to determine 
What saving has been effected by respondents in this particular. So 
in reference to the cost of manufacture. Considering the relative 
cost and wear of apparatus, as well as the difference in labor and 
fuel required, the master finds no material economy in operation 
secured by the change of process, 


1120 lalue of Cilyce rine Water. 


It appears from the evidence that the average density of glycerine 
water obtained in the old lime-saponification process was only }° 
Baume, while that obtained from the digesters was from 3° to 3}°. 
It also appears that the concentration of the latter to 15° cost $1.55 
per barrel at respondents’ factory. 

Assuming the cast of concentration to be in like proportion for 
each degree, it is claimed that coneentration from }#° to 3}° would 
cost nearly SM per barrel, and the cost of sueh concentration issan 
item of gain and saving realized by respondents by reason of the 
greater density of the gly cerine Water obtained from the digesters, 
for which they should be charged in this accounting. But there is 
ho testimony establishing that the cost of concentration Is in pro- 
portion to its degree, ner is it reasonable to assume such to be the 
facet: Indeed it is apparent that the cost of concentrating a single 
degree would be much greater In proportion than a more extensive 
operation, While an additional degree of concentration In an exten- 
sive operation would affect the cost but little. 

It appears in evidence that glycerine water was sold in the market 
at se much per barrel for each degree of ch nsity, and that respond. 
ents sold it at the market price as it came from the digesters. It, 
however, required considerable concentration to prepare it for Use, — 
and they boiled it down to 15° for the purchasers, charging the cost 
thereof to them. Provided as they were with facilities for such 
work, the additional cost of concentration from a still lower degree 
could not be great. The only witness whose testimony is directly 
in point says it would not be material (Supreme Court record, 150). 
Besides, if paid by the purchaser, it would not affect the profits of 
respondents. 

But the evidence does show a larger yield of glycerine by the new 
process. While the old lime-saponitication process was in use glycer- 
Ine had no market value; consequently no effort was made to secure 
it, and there is no direct testimony as to the best results that 


1200) RICHARD A. TILGHMAN Vs. WILLIAM PROCTOR ET AL. AND 


1121) could be secured by careful treatment, but the testimony 
shows that the average density of the glycerine which ran to 

waste was 7°, and that it was about equal in volume to the fat. 
It is claimed that the same volume of glycerine water was drawn 
from the digesters while its density was much greater. But the 


master finds from the evidence that respondents used two charges of 


water, cach half the bulk of the fat, the first charge drawn from the 
digesters being the glycerine water sold by them. There was, con- 
sequently, double the volume of glycerine water in the former pro- 
cess, Which accounts, li part, for difference in density : but the com- 
parison still shows considerable loss due to various causes, which is 
further increased by the additional concentration required, the ave- 
rage result of tests made in various degrees of concentration indi- 
ating that it requires about 44 bbls. of 2° to make one of 3°. 

The accompanying table, B, shows the quantity and value of gly- 
eerine water obtained by respondents from the digesters and also the 
number of bbls. concentrated to 8° that could be obtained from the 
fat treated by lime saponification, and the value thereof at market 
prices, the difference being the amount gained by reason of the 
greater yield of glycerine from the digesters, viz., 861,701.77. 


Loss of hutty Acids. 


The quality and value of the fatty acids obtained by respondents 
through the patented process is likewise involved in this accounting, 
If, like the glycerine water, they were more valuable than could 
have been obtained by the old process the profits realized therefrom 
must also be charged to respondents, or, if less valuable, the loss 
must be taken into consideration in determining the net gain which 
has accrued to them from the new precess. 

[t appears from the evidence that the value of fatty acids for man- 
ufacture into candles depends largely upon their purity, and the 
practical value of any process of saponification depends mainly upon 

completeness of result. If the fats are not entirely decom- 
1122 posed there is a corresponding loss of fatty acids, which is the 
valuable product sought, and, moreover, the admixture of 
undecomposed fat seriously affects the value of the product obtained. 

The quality and value of the stock produced by complainant’s 
process in various forms of operation has been the chief question In 
controversy before the master, and much testimeny bas been taken 
in relation thereto. 

Respondents cannot be charged with any advantages they might 
have realized by use of that process otherwise than as they in facet 
used it. 

Livingston ¢. Woodworth, 15 Tow., 559. 
Dean v. Mason, 20 How., 205. 


This question cannot, therefore, be determined by reference to 
results secured by use of the coil apparatus described in complain- 
ant’s patent. If, as claimed by him, that is the best mode ot apply- 
ing the process, respondents cannot be charged with its advantages, 
for they did not use it. Nor istheir hability atleeted by its defeets, 
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if, as claimed by them, its use is wholly impracticable. Neither is 
it material in this case whether the W right & Fouché apparatus 
used by Mitchell & Co. had vielded a superior product. 

In the absence of more direct testimony the result of operations in 
those forms of apparatus might afford some aid in determining re- 
sults otherwise obtained by respondents, but evidence more nearly 
In point renders such resort unnecessary. 

They used digesters provided with a pumping device designed to 
maintain the mixture of fat and water. This apparatus has been 
held by the Supreme (‘ourt in this case to be a convenient ves- 
sel for the operation of the pruitente d process—" the manufacturing 
of fat acids and vlycerine from fatty bodies by the action of water at 
a high temperature and pressure.” These digesters were originally 
erected for them by complainant, and were similar to those used by 
other licensers, 

It does not appear that saponification by water alone in such 
1125 digesters has been regularly employed by any one, but the testi- 
mony shows that several persons operating under licenses from 
complainant tried to do so without success. In some Instances they 
tried the experiment under supervision of complainant or his agent. 
They all became satisfied that a satisfactory result could not be se- 
cured by that process alone, and found it necessary to employ some 
additional agency to secure complete saponification at safe pressures 
within reasonabie time. 

Complainant, though stoutly maintaining the advantages of his 
process, could not induce manufacturers to adopt it without Impor- 
tant modifications.. It was, however, found that by using a small 
percentage of lime satisfactory results could be secured at moderate 
pressures, which modification was ie gree in by complainant, 
and in some instances recommended by him. It was also found 
that a change of water during the pevenin Was an advantage, and 
in 1860 complainant himself obtained a patent therefor. 

During the period of this accounting respondents used one per 
cent. of lime and a second charge of water, completing the process 
in about nine anda half hours, at a pressure of about 225 Ibs. With 
these two modifications, both of which are shown by the evidence 
to be efficient, a good quality of fattv acids was obtained, though 
not fully equal to that obtained by lime saponification. 

Whatever advantages accrued to respondents from these modifi- 
cations are not involved in this suit. (Mason v. Graham, 23 Wal., 
276.) 

They can only be called upon to account for the gains, profits, 
savings, and advantages secured by the action of water in the opera- 
tion. Manifestly the saving of chemicals and increased value of 
glycerine water would not render the process valuable to them if 
the fatty acids, which were the chief product sought, were unfit for 
use, and, so far as those acids were less valuable than could besecured 
by the old process, the gains and advantages otherwise secured would 
be diminished. 
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As already stated, several manufacturers endeavored to de- 
1124 compose fat in digesters by water alone, under supervision 
of complainant or his agent, who were interested In securing 
the best results. The testimony in relation to these unsuccessful ex- 
periments Is contained in the Supreme Court record. N. Ropes, Sr., 
(pages OOF and 577) says that it required twenty hours to produce 
good stock without lime or change of water; and, although there 
was considerable saving of CAN Pehise, he was not prepared to say that 
it would be hiore profitable than lime saponification, N. Ropes, Jr., 
his son and partner (page 500), savs he was not satisfied that the 
Process without lime could be profitably used. ©. TL. Grant (page 
342) saVs threat the fatty acids required alditionsal treatment, and the 
process Wiis less profitable thisan the old pros =SCs, Prop = WV (oO. con- 
tinued to use the process with ne ana change of Water, but Cirant 
abandoned it after two vears, adopting sulphuric acid) distillation. 
All tive el experimcnits, however, Were bade Atl a por ssure of 1.0) or 
160 Ihos. a7 i ¥ J Mitts (pruige oded) olotsudnne (| sutistictory products, with- 
out lime, at a pressure of SOO Tbs., but found it) more profitable to 
use lime, reducing the pressure to 250) Tbs., and saving fuel, labor, 
and time. Wan. Cornwall (page 920), at from 240 to 250 Tbs. press- 
wc, found the results hot satisfactory without lime, the quality of 
the fatty acids not being as wood. 

This testimony Is uncontradicted : tiddeed if Is eorroborated hy all 
the evidence in point - and the master finds that the fatty act pro- 
duct obtained Dy respondents, cy rating n their digest rs for Hine 
and il half hours, atan dVerage Pressure of 22> Itos., bry the aetion of 
water alone, Was inferior in value to the product of lime sapontfica- 
tion. 

The experiments made pending the hearing before the master at 
2?) Ibs. pressure, \\ ithout lime cor change of wate ¢ \ \¢ Lede 7 products 
containing adh average of 92.5) per cont. of fatty acids (Detendants’ 
exhibit No. 15), while various experiments at lower pressures (De- 
fendants’ exhibit No. 14) showed products still more inferior. 

As compared with the result of lime saponification the expert- 
ments at 225 Tbs. pressure show a loss of 6 lbs. of free fatty acids for 

each hundred pounds of fat treated, and an admixture of un- 
1125 decomposed fat x riously aulleeting the value of the product. 

There is no direct te stimony as tothe value of the fatty acids: 
but considering the cost of fat (Complainant’s exhibit No. 5) id 
the eost of manulacture, as show 1} by the c\ ich ce, the higaster finds 
that they were worth at least  eents per pound, making the direet 
loss of fatty acids not less than Ot cents upon each hundred pounds 
of fat treated. 

There is no testimony from which the master ean determine to 
Whit eXtent the value of fatty i tls meu lly obtained Was affected 
by the admixture of undecomposed fat and no allowance has been 
made theretor, 

During the period of Infringement respondent treated 25.52: 
ll s. of fat 11) therm Lice sters with Cry ye percent, of lime. The evidence 
shows that IL) Tbs. of lime completely saponity 100 Ibs. of fat, in 
close digesters, under pressure (Supreme Court record, 563), and the 
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master finds that in the process employed by respondents 2,028,024 
Ibs. of the fat treated by them were converted into lime soap by the 
action of lime, and 21,204,753 lbs. were converted into a fatty acid 
niixture containing 92.5 per cent. of free fatty acids by the action of 
water, the further decomposition of such mixture being effeeted by 
modifications of complainants Process, 


Net Gains and Savings. 


The following statement shows the net gain and saving which the 
master finds have acerued to respondent’s from the use of complain- 
ants process : 


Amount saved aT chemileals, iis above found in chal ew emit SIS? 751 46 
Amount gained on glycerine water... 22-222. 2... G1,701 77 
, Gen eC or eee ‘ielinie © «x.eaaaue a ee 
Deducting loss in fatty acids, being 54 cents per hun- 
dred on 21,204,763 tba. of fat ..........ascc.-s-0- SIIGGR 
Net maine GG SOVINES ... .....ccseschenccees BE 
Interest. 


Applying the rule “us to asllowanee of interest detined by the 
11260 Supreme Court to the circumstances of this case the master 
finds that complainant is not entitled to interest upon the 
profits so found to have accrued to respondents, 
Mowry v. Whitney, 14 Wal., 653. 
Parks v. Booth, 102 ULS., 106. 


Lee due lion of lL alues. 


Assuming that the general introduction of complainant's process 
must have reduced the value of fatty acids, it is claimed on behalf 
ot Pos prone hits that the crits and SiavVilivys etlect: dq thie reby have uc- 
erucd to the public as consumers of candles, and not to themselves 
as manufactures. It is unnecessary to determine what would be 
the rt ~ult if threat fact were ¢ stalbslisty d by evidence : but there is ho 
evidence on the subject, and the facts cannot be presumed. Nor 
Was if incumbent upon complainant to show that such was not the 
fact. 

Mast rs Le port. 


Upon the whole testimony the master finds, and so reports to the 
court: 

1. That the cals, profits, SuVvings, and advantages which respond- 
ents have recelved or which have arisen or accrued to them from 
infringing the exclusive rights of complainant by the use of the 
process patented in lis letters prctont amount to S120, 441.47. 

, 4 That the damages which complainant has sustalned thereby 
amount to STO 560601. 

Pespectfully submitted, 
CHANNING RICHARDS, Master. 

Cincinnati, July, 1554. 
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1150 And afterward, to wit, om the fourth day of September, in 

thie Vear last aforesaid, there was tiled in the clerk s office of 
the court aforesaid, in this cause, the report of testimony taken before 
the said Channing Richards, Esq., special master herein, under the 
heretofore made, and which re- 


i 


said order of reterenee in this cause 
port of testimony, with exhibits accomMmoanving the same, is In the 


’ 
7 


words, figures, and drawings as follows, to wit 
Ti af) peeorers. f. I rats. ius { ;? f i Dart if Npoeeri »/ Murs . 
Pripay, Febrnvary loth, 1882. 
Richards, having duly qualitied as masterin pursuance 
‘ 


Channing 


: : 


> . " . . . . . . 
of the tor cPeor tye order of. reference, proceeded: fo take Uh account 
none “7 °- | —— o } —— gee = } e} on Recast = 
therein specified, both parties being present by thetr solrettors, 
. ] 


Francis ‘T. Chambers, Esq., for complainant; R. UL. Parkinson, 
Msq., tor respondents. 
The solicitor for complainant calls upon the respondents for all 
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books, papers, and documents in their possession which relate to the 
nature, character, and extent of use of their process OF processes for 
decomposing fat= Into fat acids and elvecerine used by them since 

the end of April, ISTO, until the %th day of January, 1875, 
Liss] and id chally for such books and puipers as show the total 

quant of fat se econ ™t di during the period inquired of, 
and the character and kind of fats used, the proportion or quantity 
ot | at the digesters with the tat. and also the market price 
during each month of the tallow or other fats used, of the sulphuric 


veld. Dime. and erude glveerine, and also such books and papers as 
show the quantity of crude glyeerme sold by them 

Phe seltettor for respondents states that he has already, aut the re- 
quest of solteiter for complainant, instructed the respondents to 
Tix ti their boeks a stutement showing substantially the items 


cathe li ror, whitch Statement Is ew ith Process of prepares i? ton and be- 
lig proceeded with as rapidly as possible: that he believes it will, 
When —— qd. ithae r disp whse with the Hecessity for the production 
of the books and accounts called for, or will furnish a vuide to the 
Spree ific hooks nid auccouhts W hich colp 1 uinant ma: iv desire to hii uve 
Inspected by the bhbaster : : that m; iti of the books and accounts above 
recited are needed for freq ue nt reference In the regular course of 
respondents’ business, and it would be extremely inconvenient and, 
as he believes, unnecessarily detrimental to them to have sueh books 
rt moved from their ottice, and if there Is occasion for their Inspec- 
tion he hay desire to ask that it take piace at their office. 

And said solicitor further states that as soon as the ubove-men- 
tioned statement is completed, or within a reasonable time there- 
after, with reference to the convenience of the master and counsel, 
he will produce Mr. James N. Ganible, the party who is preparing 
it, for such examination as may be proper, 


Adjourned, by consent, to Monday, Mareh 20th, 1SS2. Subse- 
quently changed, by consent, to Tuesday, March 21st. 

Lis Turspay, March 21st, 1882. 

Aceount resumed, both partie = Ix bhige present, by their solicitors, 
as before. 

James N. GAMBLE, one of the rm _ dents, being duly sworn, pro- 
duces the statements called for by complainant at the last meeting, 
Including— 

l. “Sulphuric Acid Statement.” Showing sulphurie acid used 
from Mav Ist, INTO, to January Sth, inelusive—quantity and prices. 

Same herewith tiled as “Sulphurie Acid Statement.” 

Witness « vplains that this statement includes the whole amount 
of acid used mn thi saaeablil nent, a smal “portion of which was 
used otherwise than in the process inquired of, but there are no 
means of determining exactly the amount, which, however, Was 
sinall. 

2. “Glycerine Statement.” Showing the glycerine produced dur- 
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ing the same period, giving quantity, price, and aggregate amount 
received for same. 


Same herewith filed as “ Glycerine Statement.” 


3. “Fat Statement.” Showing amount and value of fat saponified 
during the same period, giving qualities, prices, aggregate quantity, 
and value, and average price. 

Same herewith filed as “Fat Statement.” 


Witness states we are unable to give from our books the quantity 
of lime used, but I have a statement from J. B. Speed & Co., who 
supplied us for a portion of the time, showing the amount they de- 
livered from September Lith, IST1, to October ZOth, IS73, being 465 
barrels (estimated average of 520 pounds each), costing 75 cents per 
barrel, amounting to 8547.25. 


1153) Examination of James N. Gampre by PF. TPT. Cirambens, solic- 
itor for the complainant : 


Q. 1. Did vou personally prepare the statements given mn evidence 
by vou as to the amounts of fats and sulphuric acid used and glve- 
erie produced t 

A. No, I did hot; but IT have examined them and believe them 
to be correct. LT have examined the glycerine statement particu- 
larly: the others TL have not given any special examination to. | 
gave instructions to J. W. Donnelly, one of our clerks, as to what 
Was required. Tle took the acceunts trom our books and handed 
them to me for examination, 

Q. 2. Were the fats specitied in the “fat statement” all mannu- 
fuctured into fatty acids and glycerine by the process described in 
your answer In this suit as the one used by vou” 

A. Yes, they Were. 

Q. 35. During the period included in vour statement did vour firm 
concentrate or retine any of the elycerine spoken of in the “ ylyeer- 
Ine statement,” or was the crude glycerine sold as it came from the 
digesters ? 

A. We did not refine any. The erude ely cerine was sold at the 
prices stated as it came from the digesters, but we did concentrate 
some of it for the purchasers ata special rate additional to the prices 
given in the statement. 

(). 4. Can you state about the strength of the crude glycerine as 
it came from the digesters ? 

A. I think about 5° Baume, but will ascertain exaetly frem the 
books. 

().5. When you concentrated the glycerine for customers to what 
degree did vou concentrate it, and what additional price was charged 
for so doing ? 

A. T will ascertain from the reeords. 

(). 6. When did vou commence to use the process of decomposing 
fats mentioned In respondents’ answer? 

A. Some time in 1865, T think, but we did not use as much lime 
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then as the quantity named in the answer. We used about one-half 
ver cent. at first. 

1154 (). 7. How did the process you used before 1865 differ from 
the one used since ? 

A. We then used a larger per cent. of lime and a lower degree of 
pressure on the digesters. I think we used 4 or 5 per cent. of lime. 
The process, I think, did not differ materially otherwise. 

(). 5. Please state how long you used that process and what process 
you used before its adoption. 

A. IT cannot say definitely, as lL was not at the factory when the 
use of five per cent, of lime was introduced. 

(). 9. Please look at the testimony of James Gamble, on pages 515 
and 516, Supreme Court record, and state who Mr. James Gamble 
was and whether the form then mentioned was the same as the re- 
spondents In this suit. 

A. Mr. James Gamble is one of the senior partners of the firm of 
Proctor & Gamble, respondents In this suit. 

Q). 10. Your firm was sued, was it not, by Mr. R. A. Tilghman 
for using the process which vou used between 1558 and 1865, and 
under the same patent involved m this suit? 

A. Yes: it was. 

(). 11. How was that suit terminated ? 

A. We agreed to pay Mr. Tilghman a sum of money for back 
rovalties, and we took a Neetise for the future under the patents. 

Q. 12. The contract marked * Exhibit C” and printed on page 11 
of the Supreme Court record was made between vour firm and Mr. 
Tilghman at the time of that settlement, was it not? 

A. Yes: it was. 

Q. 13. Did Mr. Tilghman erect the apparatus for vour firm which 
is spoke no of in said contract’ 

A. Yes , 

Q. 14. Did your tirm pay Mr. Tilghman the royalties spoken of 
in the contract, and, if so, for how long a time? | refer vou in that 
connection, also, tu the contract, “Exhibit F,” on page 12 of the 
Supreme Court record, which embraces the same terms as to royal- 

ties. 
1135 A. We paid, under the first contract, to the expiration of 
the original patent, and under the second contract (“ Exhibit 
Fr”) until May Ist, 1870. 

(). 15. Since that date you have paid ho rovalty under Mr. Tilgh- 
man’s patent ’ 

A, No. 

Q). 16. Why did you then cease to pay royalty ? 

A. We were advised hy counsel that there was a probability of 
having the patent defeated, as it was subsequently ; and we refused 
for that reason. 

(). 17. You were aware of the fact that there were at the time vou 
declined to further recognize Mr. Tilghman’s patent several suits 
pending between Mr. Tilghman and parties using substantially the 
sate process Vou were using, Were Vou hoi ? 
1o2—SSo 
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A. Yes; we were aware there were two suits pending at the time 
against Mr. Mitchell and Mr. Werk. 

Q). 1S There had been decisions in both these cases in favor of 
the patent, had there not? 


(Question objected Lo by solicitor for respondents iis Incompetent 
and irrelevant.) 


A. [do not remember the state of the suits at the time. They 
were then going on, and no tinal decision had been reached—that 
Is, In the suits mentioned above. 

Q. 19 Was vour firm informed of the nature and character of 
procecdings before the master to whom the suit of Tilghman: es. 
Mitchell was referred to state the accounts of the gains and savings 
taade by the respondent through infringements of Mr. Tilghman’s 
patent at the time you refused to further recognize the validity of 
of the patent? 

A. LT don't think we were. 

(). 20. Had you or your firm at that time, or prior thereto, been In 
corresponie nee or consultation with either Mr. Werk or Mr. Miteh- 
ell, or their counsel, with respect to the validity of Mr. Tilghman’s 
aad and the propriety of your firm paying any further reyalty 
under it? 7 

(Question objected to as above.) 


1136 A. Mr. Collier was Mr. Werk’s counsel at the time, and we 

consulted with him.  Tleadvised us that we ought not further 
topay. There had been correspondence with Mr. Miteheli and other 
candle manufacturers on the subject of Mr. Tilghman’s patent prior 
thereto. 

(). 21. Was it in cotsequenee of Mr. Collier’s advice to vou that 
you declined to further recognize the patent and emploved him as 
vour counsel ? 

(Question objected to as above.) 

A. Yes. 

(). 22. Tad you any other reason for your action exeept Mr. Col- 
her's advice” 

(Q duestion objected to as above.) 

A. We did not want to pay any more money for it. 

Q. 25. Any other reason ? 

(Question objected to as above.) 

A. We did not think from the beginning that Mr. Tilgman had 
a valid claim and did not want to pay any more money. 

(). 24. Any other reason ? 

(Question objected to as above.) 

A. [think that covers the ground, but I might go a little further 
into detail. Mr. Collier thought we ought not to pay the royalty 
any longer and that that was a good time to stop, and we did not 
want to pay it any longer. 
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(). 25. Is it not the fact that your firm was led to discontinue the 
payment of royalty under Mr. Tilghman’s patent, or to persist in 
such discontinuance, by the fact that you were guaranteed or assured 
that your infringement, should any suit be brought against you 
and successfully maintained, should not cost you more than you 
would have paid to Mr. Tilghman as rovalty, or more than some 
certain specified or proportionate amount ? 

Lise (Question objected to by solicitor for respondents as iIncom- 
petent and irrelevant,and he insists upon a ruling thereon.) 

The master reserves the question of competency and relevaney of 
the foregoing questions to which eXceptions ure noted, but declines 
to rule out the question, aad requires the witness to answer, to all 
of which ruling the solicitor for respondents excepts, 

A. When Mr. Collier took our case he did so on a contingent fee 
and with such a guaranty. 

Q). 26. Was Mr. Collier the only party who so guaranteed you 
against loss, or did others join him in it? | 

(Question objected to as above, and same ruling excepted to.) 

A. There was another party—Mr. Michael Werk. 

WepNeEsbDAY, March 22d. 

Examination of James N. GAMBLE resumed : 

(). 27. Was the guaranty you received from Mr. Werk and Mr. 
Collier in writing ? 

A. Yes. 

Q. 28. By whom was it signed ? 

(Question objected to as before, and same ruling excepted tp.) 

A. By Charles Collier and Mr. Werk. I cannot tell without ex- 
amining the paper whether our firm signed it also. 

(). 20. Do you know whether any other person or persons besides 
these mentioned by you assumed the responsibility of this guaranty? 

A. Not that | know of. 
11s Q. 50. Similar guaranties were given to other licensees of 
Mr. Tilghman to induce them to discontinue the payment of 
rovalties, were there not ? 

A. Not that I know of. 

(). 31. Was it not represented to vou that vour action In declining 
to pay rovalties and resisting the patent would influence other manu- 
fucturers to take the same stand, and thus embarrass and hinder 
Mr. Tilghman in the prosecution of his claim ? 

(Question objected to as above, and exception taken.) 

A. I do not recall any such representation. 

Q. 32. Did you personally negotiate the contract of guaranty, or 
did other members of your firm conduct the negotiations ? 

A. I did not personally. Mr. Wm. A. Proctor did. 


Solicitor for complainant calls for the production of the contract 
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of guaranty above mentioned, to which the solicitor for respondents 
objects. 

The master rules that the contract be produced, to which the 
solicitor for respondents excepts, 

QJ. 35. Can vou now state the strength of the crude glycerine as it 
came from the digesters z 

A. Generally 5)° Baume. The price at which we sold was made 
up at that average. 

Q). 34. Can vou now state, from an examination of your books, to 
What degree you concentrated vour glyeerine when vou did so for 
customers, and what additional price vou charged when vou did so? 

A. We concentrated it to 15° Baume, and charged $1.55 per barrel 
over the price of the crude glycerine tor concentrating It. 

6 as Please state the cost to vour firm of the lime which 
11S) vou used mn vour process of decomposing fats. To mean its 
total cost to vou at the factory where vou used it, 

A. T will examine the books and answer accordingly 

Q. 36. Tn your process of making fatty acids and glveerine as used 
by vou during the period covered by the accounting was there any 
considerable deposit of sulphate of Time comsequent upon the treat- 
ment of the mass as it lett the digester with sulpluarte acid? 

A. There was a moderate amount of deposit—not hirge. 

Q. 37. Did vou treat this deposit of sulphate of Time in any way 
for the recovery of fatty acids which might be carried down and 
mixed in with it? 

A. Yes: we stirred it, added sand, boiled it, and skimmed off the 
fattv matters that rose to the top. 

Q). 58. This was the same treatment as that to which the deposit 
of sulphate of lime in the old lime-saponifving process Was subjected, 
Was It not? 

A. T don't know of any ditference, unless it be in the heating and 
botling. 

(). 39. Do vou knew how much of the fatty acids were still entan- 
gled with the sulphate of lime after this treatment: T mean what 
percentage of the total fattv acids and at the time when vou only 


used ] a recent. of Time: 
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Q. 42. Did you mever make a trial, weighing the fats that went 
into the digester and afterwards weighing the total amount of fatty 
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acids resulting trom: the treatment of the tats 

A. We may have done se some vears age, but | have no recollee- 
tion of the facts or the data 

11 to Q. 45. When vour tirm used in the process a half pound of 

lime to the hundred pounds of fat was there any material dif- 
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ference in the quantity of fatty acids produced as compared with the 
quantity produced when one pound of lime to the hundred pounds 
of fat was used ? 

A. I have already said that we had no tests, but, in my judgment, 
in twice the quantity of sulphate of lime deposited there would be 
twice the quantity of fattv acids entangled. 

Q). 44. Then the fact being that between the old lime-saponifica- 
tion process with fourteen per cent. of lime and Mr. Tilghman’s pro- 
cess used together with one-half of one per cent. of lime, there was 
a difference of the quantity of fatty acid produced of two pounds to 
the hundred pounds of fat emploved in. favor of Mr. Tilghman’s 
process; when Mr. Tilghman’s process was used with the addition of 
one per cent, of lime the saving in fatty acids over the old lime- 
saponification process would be + of two pounds of fatty acids for 
each hundred pounds of fat treated, would it not? 


(Question objected to as being in the nature of expert evidence as 
to facts about which the witness has made or witnessed no experi- 
ments.) 


A. No: T make it 32 ef two pounds. 

Q. 45. Was vour use of one per cent. of Time constant throughout 
the period covered by the aceounting ? 

A. Practically it was, 

(). 46. And the quantity of sulphurie acid given in the Exhibit 
“Sulphurie Acid Statement” is somewhat in excess of the total 
quantity of acid Which you used to treat the mass after it left the di- 
gester to precipitate the lime from its combination with the fatty 
acids as sulphate of lime” 

A. Yes: itis. [stated in connection with that exhibit that such 
was'the ease. We use about three pounds of acid to the pound of 
lime. 

(). 47. How long have you personally been engaged in the busi- 

ness of manufacturing fatty acids and glycerine from fats ? 
114] A. TL have been a member of the firm sinee 1862, and have 
been engaged at the factory since 1850 as superintendent of 
a portion of the business. 
Q. 48. During all this time I understand the firm has been using 
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(4 Do wou know be what process the firm manufactured fatty 
is prior to the adoption of the process wou have mentioned ” 
A. Yes: ther saponitied im a covered tub with lime and after- 
wards treated it with acid 

(). 30 This was the process deseribed by Mr. James Gamble in his 
testimony on pages d15-'6 Supreme Court Record, was it not? 

A. Yes. 

Q. 51. Did von ever see the old lime-saponification process used ? 

A. I have seen it. We bave tried it within a week or two, but we 
have not used it practically since 1558. 
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Q. 52. Was your recent experience with it on a large scale ? 

A. It was on a comparatively small seale. 

(). 53. Ilave you had any expericnce with other Processes of de- 
composing fats? 

A. No; no practical experience. 

(). DA. Your firm has never used any other process besides the 
lime-saponification process and Mr. ‘Tilghman’s process ? 

A. No; except that we have used soda in some cases instead of 
lime, which was practically the same thing. 

Q.55. What use was made by your firm of the fatty acids pro- 
duced by them ? 

A. They were pressed and the harder portions made into candles; 
the softer portion Wills mle Into SOP or sold. 


1142 THurspay, March 23d, 1882. 
Examination of James N. GAMBLE resumed : 


Witness states: [ desire to change my answer to question 45. I 
have already said that we had no tests. I now desire to state that, 
in my judgment, in twice the quantity of sulphate of lime deposited 
there might be a larger loss of fatty matters, but there need not 
necessarily be. In my answer to question 44 T do not wish to be 
underst .0d as admitting the hypothesis of the question, My answer 
Was simply a mathematical calculation from = the facts assumed in 
the question. 


(). 56. Have you any reason to think any of the “ assumptions ” 
of question 44 to be incorrect, besides that founded on your answer 
to question 45, which vou have now modified ? 

A. I do not know, nor do [ think that any comparative tests have 
been made to show that there is two pounds difference in the waste 
by entanglement in the sulphate of lime between the old saponitica- 
tion process and our present process, and it) being an entanglement 
my opinion is that thorough and suflicient washing would practically 
recover the fatty acid. 

(). D4. Supposing, iis you have done, that it would he possible by 
repeated washings and treatment of the precipitated sulphate of lime 
to entirely free it from entangled fatty acids, in practice you would 
not continue this washing and treatment bevond a point when the 
labor expended would cost more than the fatty acids produced by it, 
would you ? 

AS LT would not. 

Q. oS. Will vou please describe in detail, giving times and quan- 
tities, the process to which you subjected the sulphate of lime to free 
it from fatty acids between ISTO and IS75? 

A. The sulphate of lime was first secured in a tub, a quan- 

1145) tity of cold water run in upon it, and the whole mixture 
stirred; the fatty acids arising to the top were skimmed off, 

sand was then seattered over the tub and another stirring given to 
it, and the fatty acids rising were skimmed otf The tub was then 
heated by the admission of open steam into the tub and permitted to 
stand until the fatty acids arose, when they were skimmed off and this 
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treatment repeated until little or no fatty acids were obtainable, when 
the residue was removed. The time required depended upon the 
quantity of sulphate of lime that had to be handled in_ the tub. 
Now, in 1882, we use smalier tubs and smaller quantities of sul- 
phate of lime at a time than we did from 1870 to 1875. 

Q). 59. What is the nature of the sand you mix in with the sul- 
phate of lime? 

A. It is an impure loamy sand. It will effervesce with acid. It 
is a sand we get from the vicinity of our work whenever cellars are 
being dug. 

(). 60. How many men were employed, and for how long a time, 
in the period from 1870 to 1575, to treat a definite quantity of sul- 
phate of lime in the way you have deseribed ? 

A. One man was employed during about four days of each week 
treating the sulphate of lime from about 162,000 Ibs. of fat. 

Q). 61. What wages did you pay the men, two-thirds of whose 
time was taken up in attending to the treatment of the precipitate 
of sulphate of lime to free it from fatty acids ? 

A. I will ascertain. 

(). 62. Have vou yet ascertained from your books the quantity and 
price of the lime used by you in your process of decomposing fats 
during the period included in this accounting ? 

A. I have. The statement was prepared by J. W. Donnelly from 
our books. 


Witness produces a statement showing the lime used in saponifi- 
cation fronr May Ist, 1S70, to January Sth, 1875, which is intro- 
duced in evidence and marked “ Complainant’s Exhibit Lime State- 
ment.” 


1144 (). 63. Can you now answer question 61” 
 - Yes. We paid him $10.00 per week, 
(). 64. Do you know whether the quantity of fatty acids produced 


by a process from 1870 to 1875 did or or did not exceed the 
— of 95 lbs. to the 100 Ibs. of fats Recline ? 
7 not. 

Q Is it not your opinion that the quantity is somewhat in 
eXcess ‘of 95 Ibs. ? 

A. I think it is a little, probably. 

(). 66. IHlow much you have never ascertained, have you? 

I have not. 

(). 67. How many pounds of glycerine are contained in such bbls. 
as those mentioned in your glycerine statement—I mean of the 
density of 54°, as it comes from the digesters ? 

A. They were 40-gallon barrels. We did not weigh them. I 
should estimate it at 330 Ibs. 

(). 68. Was most of the glycerine sold by your firm during the 
period of the accounting shipped as crude glycerine, or was it gener- 
ally concentrated before siipment ? 

A. I think it was nearly or quite all concentrated to 15° before 
shipment. 

(). 69. Do LT understand you correctly, that you sold this glycerine 
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at so much per bbl. of crude elyveerine and charged an additional 
WMOUTIE per bbl. tor concentrating it to lo? ? 

A. Ii substanee, that. We soled it aut so muelh perdegree por bbl. 
and concentrated it to 15° for an additional charge. 
(Q). 70. What was the price per degree. 


4 
A. It varied from 25 cents to 62a cents per degree, 
Q. 71. What was vour charge for concentrating a bbl. of S}° to 


lo 


A. 81.55 per bbl of 15°) One test T have made shows that 63 
bbIs. of So or Ob make one of 1o°.) Tam not sure whether it was 


» or Ste as the memorandum of it states that it was 3 ' While 
1145) the price indicates O°, and To am = not sure which Is right. 

That is the only test | have any record of. A repetition of 
tests would have given a more satisfactory basis, 

Q). 72. Did vou ever sell any crude glycerine of a density of 3 
Baume, or do you know of any such glycerine being sold ? 

A. No. 

(). 73. Did vou ever sell any of 1° Baume, or do you know of any 
such being sold ? 

A. No. 

(). 74. Or of 2° Baume? 

A. IT can’t be sure of that. We have sold some crude glycerine, 
and some of it may have been as low as that, but mot during this 
term from IS70 to S75. As to the price T cannot say. 

Q). 75. Tlow many pounds of lime were contained in the bbls. in- 
cluded in your lime statement,” and what was the average cost to 
you per pound ” 

A. IT estimate the welght to be S20 pounds per barrel, and make 
the cost 59,28, cents per hundred pounds, delivered at the factory. 

Q). 76. Can vou how produce the contract of euaranty spoken of 
In vour former testimony ? 

A. T now produce it. 

The contract is offered in’ evidence as complainant’s exhibit, 
marked “Collier and Werk Guaranty,’ and it is stipulated and 
agreed between counsel that a COpYV of same be made by the master 
and marked as above, to be herewith filed and used as, and instead 
of, original, subject to the same exceptions - and the same ts aceord- 
ingly done. 

(). 77. Has this contract ever been modified or changed since the 
date of its execution ? 

A. Not that I know of. 


Further examination of James N. Gamble suspended by consent. 


1146 JAMES GAMBLE sworn and examined by F. 'T. CiHambers, 
isq., solicitor for complainant: 
(). 1. State vour name, age, residence, and occupation. 
A. James Gamble: 75 vears of age; reside in Cincinnati, Ohio, 
and am a member of the firm of Proctor & Gamble, the respond- 
ents. 


/ 


~~, 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1217 


Q. 2. How long have you been a member of that firm, and en- 
gaged in the business of manufacturing candles ? 

A. Since 1857. 

(). 3. How did treat fats then ? 

A. We did not make star candles until 1850; we made tallow 
candles up to thattime. When we first made star candles we treated 
the fats by the lime-saponitication process in covered tubs made as 
tight as we could, but not sutlicient to give a strong pressure. 

(). 4. The process then used by vou and the one subsequently 
adopted were as described by vou in your testimony printed on 
pages O15 and 516 Supreme Court record, were they not? 

A. Yes; with the exception, | think, that we decreased the 
amount of lime to 15 pounds at one time before 1858; but I am not 
certain about that. 

(). 5. What did vour firm do with the glycerine produced during 
the time vou used the lime-saponitication process prior to 1858 ? 

‘A. We ran it away—let it go to waste—because we knew nothing 
of glycerine. 

(). 6. You sold no glycerine, then, prior to 1858? 

A. No; and very little after that for a good while. When we 
coujpmenced manufacturing elycerine there was no demand for it 
and we could not sell it. 

(). 7. When did you begin to sell it? 

A. IT suppose in the latter part of 1858. When we began to use 
the closed tank we continued to waste the glycerine until a man 
came along who said he could save it. 

(). 8. What strength was the glycerine produced by the process 
you adopted In ISOS? 

A. I think it was 3° Baumé. 
11ay Q. 9% When vou were using the old lime-saponifieation 
process prior to 1ISoS, was not the decom position somewhat 
irregular—that is, would there not sometimes a portion of the fat 
escape saponification by the lime and cause in the fatty acids pro- 
duced a less perfect erystallization due to the mixing of undecom- 
posed fats therewith ? 

A. L think not; I think we had no trouble that way; but, if an 
insufticient quantity of lime or acid were used that might be the 
result. The old process left our cakes cleaner than the new. 


Cross examination by R. H. Parkinson, Esq., solicitor for 
respondents : 

X Q. 10. When did glycerine become a commodity in demand in 
the market? 

A. I could not tell exactly ; we found we could not sell it in the 
market and sold the crude glycerine as it came from the tank to Mr. 
Gordon. 

X Q. 11. Has there been anv increase in the extent to which 
glycerine is used within the last twenty or thirty years ? 

A. There has been a very great increase. Very little was used 
when we began to manufacture it. 
1553—SS3 
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X Q. 12. To what purposes, if any, Is it now applied for which it 
was not used twenty years ago? 

A. L could not tell. It is now used in manufacturing tobacco and 
in making nitro-glycerine dynamite. There are a good many uses 
of which I know nothing. 

X Q. 13. Was there any actual waste of the fatty acids in the old 
lime-saponification process ? 

A. IT think there was no waste, but we did not vet the same quanh- 
tity as put in, for the glycerine was wasted, and also any sediments 
there might bein the grease. | think it would be impossible to tell by 
weighing the stock the loss in this, from the fact that sometimes it 

will hold more moisture than at others. 
1148 X Q. Lt. Was there more or less fatty acid obtained by the 
old process used by vou prior to 1858 than by the process used 
by you since ISTO? 

A. I think there would be no difference if the fatty acids from the 
tank in the new process is well settled, but it won't settle as well as 
In the old, lr actual practice there Is more weight in the product 
of the new Process, as it contains more sediment than from the old, 
but I think the amountof fatty acids in each is the same. 

XQ. 15. Do you know whether or not this sediment is subse- 
quently taken out by any process through which the fatty acids pass 
in the manufacture of soap or candles, or whether it remains in these 
articles when sold ? 

A. Lthink it is taken out, but a great deal of the color remains, 
Our stock is not as ood a color in the new Process as in the old for 
stearie acid or oil, 


Direct examination resumed by F.'T. Campers, Esq. : 


Q. 16. Do vou know how many pounds of fatty acids were prac- 
tically produced from LOO pounds of fat treated by the old saponifi- 
cation process used by you prior to ISOS” 

A. We always made a calculation of 95 pounds, but T cannot say 
more than that, 

Q. 17. Do you krow how many pounds of fatty acids were prac- 
tically produced from LOO pounds of fat treated by the process ust l 
by you from IS70 to IS7T5? 

A. We calculated the same. 

Q. 1S. Was this calculation or estimate founded upon any tests 
made by your firm or ander their direction ” 

A. No, sir. TP do not think a test practicable; it is no more than 
guesswork, 

Q). 1 So faras vou have any actual knowledge, there may have 
boon al ditferenee ti the we elit of fatty acids produced from iO lbs, 
of fat treated ly the old saponification process and the pracess Us 

used by vou from ESTO to TS7o, may there not? 
Phas) AJ T think when we have examined and tind the lime all 
cloar ot tlre netds the product 1th eneh euse thus Lye the SIU, 
excopt as to the sediment remaining tn the tank-steeck, 
Q. 200 Are you able to swear that the lime precipitate In vour 
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neutralizing tubs, as you used the process prior to 1858, was entirely 
and thoroughly free from any fatty acids before it was carted away ? 

A. When we ran it into the lime tub, prior to 1858, there was a 
good deal of fatty acid remaining in the lime precipitate. We then 
added sand and stirred it well, and took off all the acids. Then we 
took off some of the lime stuff, added water, stirred well, and if we 
found no trace of fatty acid, considered it entirely free from = such 
acid and let it go. We treat and test it in the same way now. 

Q). 21. Did you, prier to 1858, heat the mixture of lime stuff, sand, 
and water in the lime tub? 

A. No, sir; but throwing the sand in makes it het. The sand ts 
put in cold, but the acid takes hold and makes an ebul-ition. 

Q). 22. Do you not know whether, after the test which you say you 
made had been tried and no fatty matter had risen to the top of the 
water, the lime stuff still held some fatty acids so tightly entangled 
with it that this test would not free it, do you? 

A. Tecould not say. That was our test. Whenever we found any 
acid rise to the top we added more sand and stirred it, and when no 
more fat rose we believed it to be perfeetly clear. 


WittiamM A. Proeror sworn and examined by F. IH. CiamBers, 
I=q., solicitor for complainant. 

(). 1. State your name, age, residence, and occupation, 

A. William A. Proctor: 17 vears of aye ; reside in Glendale, Ohio, 
und ama member of the tirm of Proctor & Gamble, the respondents 

in this suit. 
1150 (). 2. How long have you been a member of the firm, and 
what prior connection, if any, had you with the business ? 

A. A member of the firm since 1859, and for eight years previously 
had been employed at the factory. 

(). 3. You negotiated the contract, “Collier & Werk Guaranty,” on 
the part of your firm, did you not? 

A. Tdid. 

(). 4. When did those negotiations commence? 

A. Only a short time before the contract was signed; [ should 
think not more than a month. [ had conversations with Mr. Col- 
licr, however, for some time, leading to It. 

(). 5. When did vou first talk with Mr. Werk on the subject? 

A. I never talked with Mr. Werk on the subject; I don’t think I 
ever did. 

(). 6. Did Mr. Werk execute the guaranty without ever mention- 
Ing the subject to any of vour firm ? 

A. To the best of my Knowledge, he did. 

(). 7. The negotiations with Mr. Werk, then, were condueted 
through Mr. Collier, as his agent, were they net? 

(Cou stion objected to by solicitor for the respondents iis assuming 
that Mr. Collier acted in the character of agent for Mr. Werk. 

A. We had no negotiations with Mr. Werk. 

QoS. Did not Mr, Collier represent to vou that Mr. Werk had au- 
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>). 10. Did Mir. Collier tell vou before vou stemed thy prek peer that 
Mr. Werk would sien the agreetient which he did stgn ” 
bol A. He did: and Lthink the paper was signed by both Mr. 
Collter and Mr. Werk before T signed it. [Dam very conti- 
dent of tt. 

Q. 11. You know, do vou not, that a number of other leensees 
under Mr. Tilgliman’s patent ceesed to pay rovalty and throw up 
their leenses at about the same time vour firm did so? 

A. I do not know of any firm doing so. 

(). 12. Was it not repress hited to vou While this contract Wits being 
settled that vour action would influence others to resist the parton ? 


(Question objected to by the solicitor for complainant and exeep- 
tion taken.) 


(). 13. You were with the firm for a number of vears before they 
commenced the use of the process of decomposing fats by Water al 
a high temperature and pressure, and while they were still using the 
old lime-saponification process, were vou not? 

A. We never used water alone. Twas there while the firm was 
using the old lime-saponitication process, 

(). 13. The firm sold no olye rine while using that Process, did 
they? 

A. No. 

(). L.. Do vou recollect what strength the elycerine Water pro- 
duced hy the old Process had? 

A. I do not. 

(). 16. Do vou recollect low hahy pounds of fatty acids were pro- 
duced from 100 bs. of fat by the old process ¢ I mean practically 
produced, so.as to be avatlable in eandle and SOUP manulacture., 

A. 95 to 97 Ibs., according to the cleanliness of the stock. 

(). 17. Did you weigh the products? 

A. We did. 

(J. 18. Have you the record of such weighings? 

A. I have not. 

Q). 19. When did vou last see such records ? 
L152 A. When I made them, myself; I was foreman in the fae- 
ioryv, and made weekly and monthly statements, which [ kept 
for WV OW? vuidance, and to ascertain the cost of candles; I rave 
the cost to the store from those figures. 

(). 20. What have you done with those statements ? 

A. ‘They are not in existence, and have not been for twenty vears, 
[ suppose. 

(). 21. Are vou able to swear that when the firm was using the 
limme-saponitication Process, and emploving fourteen per cent. of lime 
to the 100 Tbs. of tat, that in some instanees yeu found, by actual ex- 
periments made on the regular products of manufacture, that a 
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Weng awe , tw ot Te) Lis at vieldedd YF Loa of free fatty acids, 
cll suttable for use in the manufacture of candles and soap ? 

\ oo > state is, that mow basis of calculation was en these 
tests Lt have always relted upon oto! 


FRIDAY, Merch > th, ISS2. 


Examination of Wa. A. PRocrork resumed : 

Q).-22. Please state in what manner you weighed the fatty acids 
produced by the lime-saponitication process, in order to ascertain 
What proportion they bore to the fat treated. 

L had what IT called a monthly stock-taking—my recollection 
is that it was monthly—of the stock treated and the products weighed 
out. 

(). 25. Did vou weigh the total produet of fatty acids for the mouth 
or only a portion of it? 

A. We did both; we kept a monthly record of all treated, and 
also made spechal tests oceastionally, 

(). 24. What facts were shown by the monthly record kept by 
vou? 

The cost of candles was arrived at by the amount of candles 
oe 8 and the amount of red oil, 


(). 25. What did vou do with vour red oil? 
A. Soldia portion nied nade ‘soap of the balance. 
1155 (). 26. This monthly record was nota record of actual weights, 


was it? 

A. It was. 

(). 27. Where did you weigh the products of fatty acids? 

The stearic acid as it went to the moulding tub, and the red 
oil as it was sold or went to the soap tub. 

(). 28. That is, after separating the red oil from the stearie acid by 
pressure, Vou removed it to a we iyhing apparatus and then moved 
it again to the se ip) Vats or kettles; is that what vou mean ? 

The oil as it came from the presses was received in a tub, from 
which it was barreled, and then shipped or sent to the soap factory, 
being weighed as it went out. 

(). “29, Where was your soap factory ? 

A. Ina separate building, about 50 to 100 feet from the candle 
factory, where the presses were. 

(). 50. And to move this orl 50 or 100 feet you barreled it? 

A. We did; the business of the candle factory and the soap factory 
was kept as distinct as though operated by different persons. 

() 51. Was the fat acid product and steck used for each month 
kept entirely distinct from that of the preeeding and following 


month ? 


A. The stock on my manufacturing book was kept separate—that 
is, the raw material treated during the month was taken—and when 
the stearte acid and red oil were produced my figures of costs were 
made therefrom. 

(). 52. Was the fat acid product for each month weighed and kept 
distinct from that of the preceding and following months? 


1222) RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 
A. It was, as detailed in my former answer; when the raw material 
was weighed in and the amount ascertained, the results were deter- 
mined when it had been pressed and the stearic acid and red oil 
weighed, which was nerally fell davs or two weeks later, this time 
being necessary to complete the process of manufacturing stearic 
acid and red ot! from the raw material treated. 
L154 (). » 5 9 You lid not at the end of the month's working stop 
the use of new raw material uitil the fatty acids produced 
from threat sed during any Ole month hisaed been completely miu 
fractured, SCpRUPat dy atid welghed, which, as I understand Vou, took 
from ten to fourteen days , 


A. We did not. 


(). o4. Then the fattv-acied products of the raw material used 


during any one month was not kept distinet from the product of 


the raw material used during the preceding and following months? 

A. Of course itwas. The record of the product Wis kept separate, 

The product itsclf was not Kept separate. 
(). bo. Pour record, as | understand, would show the exact (ytlitti- 
tity of fat material treated during any one month, say from the Ist 
to Sist of March, inclusive, and would also show the quantity of 
futtvacids produced during the same period. ‘Phe same facts would 
be shown for the month of April. But your process gotng on con- 
tinuously, | do not understand how vou could distinguish the fatty 
acids produced from the fats which vou began to treat on the 31st 
dav of March from: the fatty-actd) products of the fats whieh vou 
began to treat on the Ist day of April, Will vou) pleasc explain 
this? 

A. In the first place my record was not kept by ealendar months, 
but by periods of weeks, generally ending on Saturday night and 
beginning on Monday morning. It was comparatively easy for us 
to keep the material for one period separate from that of another, 


and the correctness of these was verified by taxing a number of 


tests together, sav from one annual stock taking to another. 
Qo 36. The weight of the stearie acid and red oil was taken as and 
When it left the factory for Use or sale, Was it not” 
A. The stearte acid) was we tvheod at the moulding tubs, the red 
oil as it was seld or used 
(). tba. Tye shade > thre ot monthiv Stitetients Ve | meade occasional tosts, 
| uncle rstana : desertbe low these were made. 
Lloo A. The tests were the similar rionthiv tests on spechul lots 
of raw material with tests for vield of stearte acid) from the 
hvdrauhe presses to determine the value of certain lots of raw ma- 
terial, 
(). Os, Ih) these tests Vou did het weigh the red onl Lom, dic you. 
A. Practically we did, by weighing the material into the press 
and the resulting products out of it. We weighed the stearie acid 
and the margaric acid and the ditferenee was the red oil. 
Q. 30. Tlow great a quantity did) vou take in making these tests? 
A. T do not reeollect, but probably 1.000 Tbs, 
Q). 40. Tow many pounds of fat were there in an ordinary bateh 
or cooking In the old Nme-saponitication process ? 


, 


i 
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A. From five to six thousand pounds. 

Q. 41. When vou made these tests you used a batch of only 
1,000 Ibs.? 

A. No. The test of 1,000 lbs. mentioned was a test of that quan- 
tity of decomposed fats ready for pressing and taken from the set- 
tling tub, which would contain the product of one or two cookings. 

Q. 42. You would not know accurately, then, how many pounds 
of raw fats had been used to produce this 1,000 Ibs. of material you 
took from the tub? 

A. Not this identical 1,000 Tbs. 

(). 45. Do your firm still keep such a record as that which you 
have stated you kept during the period you used the old lime- 
saponification process t 

A. It does not. Il have not havc charge of the eandle manufaet- 
uring for more than ten vears. During the time we were using 
the old saponitication process my partners and myself were learning 
the business, and | was esprec 1; lly desirous to do so. 

(). 44. When did the firm cease to keep such a record ? 

A. | kepl it for two or three vears, but cant vive the date when 
| ceased to do so. The firm never ke jot such a record, but I kept it 
for my own satisfaction and instruction while T was learning the 

business. 
1156 (). 45. You did not continue to keep such a record so late 
as LSoS, when you adopted the new process, did you: 

A. I do not think | ke yet this kind of a record after 185 4. 

(). 46. Mr. James Gamble had immediate control and direction 
of the factory during the time vou kept this record, did he not? 

A. More especially of the soap factory than of the candle factory. 

(). 17. Have vou ever made any test as to the percentage of fatty 
acids produced trom fats treated since vou ceased to use the old lime 
saponification process ? 

A. T have not. 

() 4S. In the old process, as well as in the new, there was, besides 
the stearic acid and the red oil produced,a quantity of a substance 
called margaric acid, separated in the lot press, was there not ? 

There was, but usually termed hot-press grease. 

Q. 49% What was done with this hot-press urease or margaric 
vend ? 

A. It was worked over again by being mixed with the neutral- 
— lime “Onup Hn the settling tub. 

ov, Phe biargaric acid Was always carried back and mixed 
W th the fresh products of the saponitving and neutralizing fats, was 
it not? 

A. Yes: together with broken cakes and crumbs not in shape to 


go into the Press, 


Q. 51. About how many saponifving vats did) vour firm have in 
Use prior to ISOs” 

A. IT think two or three. 

(). o2. Tlow long would the material being treated remain in these 
Vats from first to last’ 
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A. We aimed to make one operation eCVery twenty-four hours— 
the material remained in the vats about that thuae. 
Q055. What was the next step in the manutacture of this mate- 
rial? 
L1o7 A. It was shoveled out of the saponifving vats into a neu- 
tralizing vat, which was lined with lead and contained a 
quantity of sulphuric acid) and water. Tn this vessel it was boiled 
by the introduction of free steam until the Lime was separated from 
the fiat, ania samples of the fat acid take nou ane cooled showed the 
proper crystallin Lp epee amrahee, 
(9.54. Plow many such tabs were there, and low long did the 
material remain i them from tirst to last’? 
A. One or two. The material remained in those tubs also about 
twenty-four hours. 
(55. What was done with the material after it left the neutral- 
izing tubs ? 
A. The fat acids Were drawn ofl inte il settling tul by hhieahls of a 
svphon, except the latter portion, which was dipped off from. the 


surface of the water into a hooshead or houwshends. The sulphate of 


lime remaining Inthe bottom of the tub was let out through the 
bottom into a wooden tub. The fat acid that was run down by 
the svphon into the setthng tub, along with that from = the hogs- 
head when settled (| would art a threat the housheads Were used to re- 
celve thrat portion of the fat acid thasat Was hot removed by the 
svphon, and was latle to contain more or less water and dirt). Upon 
being well settled, which would take two or three hours, the clear 


fat acid was run down into the settling tub and the remainder of 


the fat acids and water left in the hogshead were turned back inte 
the neutralizing tub. The contents of the settling tub was then 
boiled or washed with water and open steam, and, when clear and 
thoroughly settled, Was ran into tin pans containing about twelve 
pounds each. There were two settling tubs and the fat acids re- 


mained in them from twelve to twenty-four hours. The sulphate of 


lime and acid water that were run into the wooden tub were treated 
by being thoroughly stirred together with an addition of sand, and 
the fat as it rose to the surface was skimmed off This fatty acid 
was taken back to the neutralizing tub. The sulphate of lime was 
treated until all the fatty acid was recovered; we call it vard grease 

when recovered from the sulphate of lime; it was, of COURSE, 
1158S the same as the other fat acid, but contained more dirt. This 

treatment required aman the ereater preart of a day of ten 
hours. 

(). 06. Tlow lone was the fat acid from the settling tabs left in the 
twelve-pound pans, and for what purpose ? 

A. From twenty-four to fortyv-cight hours, until sufficiently cooled 
for pressing. The purpose of leaving it in the pans is to permit the 
stearic “acid to ervstallize. 

Q). 57. What is done with the contents of the pans when the fat 
acids have sufficiently cooled therein ? 

A. The eake is wrapped ina woolen cloth and subjected to lhydrau- 
lie pressure—tirst, ina cold press, when the red oil is expressed, 
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and secondly, in a hot press, when the margarie acid or hot press 
grease is expressed. The resultant cake is stearic acid, which is re- 
moved from the woolen cloth and placed in barrels ready for the 
moulding tub. IT would add that the cakes from the pans, before 
being pressed, are sometimes piled on platforms in the cellar until 
the press is ready for them. 

(). OS. The cakes, when stored in the cellar, are piled one on top 
of the other, are they not? 

A. They are, and each pile marked with the date on which the 
fat acid was run into the pans, the object of the dating being that 
the oldest shall be pressed first. 

(). 50. When these cakes are piled up, as vou have stated, more or 
less drainage of red oil takes place from them, does there not? 

A. There may be at some seasons of the vear a little oil run out, 
Which is caught and returned to the neutralizing tubs. 

QQ). 60. Ilow long does the operation of pressing the fatty acids 
take ? ; 

A. It varies considerably, some fat acid yielding the oil more 
readily than others. It should have an hour in the cold press and 
half an hour in the hot press. ‘The pressing in the hot press takes 
place immediately on leaving the cold press. 

(). 61. You spoke some time ago of the sulphate of lime from the 

neutralizing tubs being stirred in the wooden tubs until all 
1159 the fatty acids were extracted from it. What reason have 
vou for thinking that all the fatty acids were extracted ? 

A. Our desire being to prevent waste we washed it very thor- 
oughly in the lime-tub, until we could obtain no more fat. Mr. 
Giamble, Sr., kept a close watch over this lime-washing tub as well as 
nivself. 

(). 62. When vou say that all the fatty acids were removed then 
you mean that all which a thorough washing of the sort you have 
described would remove were removed ? 

A: I mean that all the fatty acids were removed. 

(). 63. Did you ever have the sulphate of lime analyzed to ascer- 
tain whether it still held any fatty acids after being subjected to the 
washing you have deseribed ? 

A. I do not recollect of any chemical analysis having been made, 
but it may have been done. 


Witness desires to add to the answer made to question 51: In 
these saponifving vats five or six thousand pounds of raw material 
were treated at a time. The vats were of double the size necessary 
to hold the raw material. A steam pipe was laid in the shape of a 
circle on the bottom about six inches trom the side of the vat; also 
a steam pipe was brought down from above to the center of the 
bottom of the vat. and six branches were attached thereto. <All the 
pipes, as thev lay on the bottom, were perforated, so as to allow free 
exit of the steam. After the raw material had been thrown into the 
tub and melted and heated a mixture of lime and water of about the 
consistency of milk or cream was thrown in upon the fat; alsoa 
quantity of water run in, and the vat covered with boards, and 
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weights laid upon them. After boiling about six or eight hours, 
according to the quality of the steam, the process was considered 
finished. The next morning the glycerine water was drawn off, 
and when the lime soap was cooled down it was shoveled over into 
the neutralizing vats. 


1160 Further taking of the account adjourned by consent to 
Monday, Mareh 27th. 
Monpay, March 27th, 1882. 


examination of Wa. A. Procror resumed. 
The witness continues his additional answer to question ol: 


We sometimes made extra operations or cookings in these tubs by 
running cold water upon the lime soap in order te cool it, se that it 
might be shoveled into the neutralizing vat. Ino the neutralizing 
tub we found, tirst, after the operation of neutralization had been 
perfected, the fat acids: then a stratum of water which contained 
sulphuric acid and glycerine that had been removed from the lime 
SOUP, nnd below this the deposit of lime orsulphate of lime. A cer- 
tain portion of this water was used over in the succeeding charge for 
the purpose of economizing the use of acid, 


(). G4. The saponifving tubs were large enough to contain about 
double the quantity of fat you put in them, [ understand ? 

A. They were. | 

Q). 6S. About how much water was put into these tubs, along with 
the fat? 

A. A little less than the volume of the fat, so that the vats were 
almost full. It was calculated that the condensed steam would sup- 
ply water enough to keep them full. 

(. 66. When the cooking of the mass in the saponifying tubs was 
completed the tubs were about full of lime soap and water, I under- 
stand ? 

A. They were not full, there being space enough to allow for the 

boiling of the water without excessive flashing out; that was 
1161) all. The water in the vat, when the operation was through, 
was about equal to the bulk of the fat that had been put in. 

Q. 67. You have spoken in your former testimony of what you 
call crumbs from the cakes of fatty acid, which vou stated were re- 
turned to the settling tubs. Please state what these crumbs are. 

A. They were the edges of the cake of stearic acid as it came from 
the hot press, which sometimes, from inequalty of pressure, had a 
little red oil remaining, and might discolor the candles if thrown 
directly into the moulding-tub. 

(). 6S. Almost every cake as it leaves the hot press is discolored on 
its edges, is it not? 

A. It is not. 

Q). 69. What proportion do vou think are so? 

A. Two or three per cent. 

Q. 70. Do you mean-that only two or three cakes out of a hun- 
dred will have any of this discoloration on their edges ? 
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A. No; I mean that some cakes will not have any discoloration, 
but that in a day’s work two or three per cent. of the stearic acid 
would be a fair amount of the crumbs. 

Q. 71. The records which you made prior to 1858 of fats treated 
and fatty acids produced were used, I understand, in making up 
the vearly stock-taking. Will not some of your books or papers 
show what this stock-taking was? 

A. T never said that the monthly records that I kept were used 
in making up the annual stock-taking. It was a mistake if I did 
so). 

(). 72. Have vou still got the record of the annual stock-takings? 

A. Ide not know, but T hardly think we have. I will look for 
thera and produce them if they can be found. 

Q). 73. Has the annual stock-taking been taken every year by your 
firm ? 

A. It has, 

1} It is stipulated and agreed by counsel that the remainder 

of the testimony may be taken stenographically, and M. J. 
Day is agreed upon by counsel and appointed by the master to pro- 
ceed with the testimony, 

() 74. What do these annual stock-takings show ? 

A. The protits and losses in our business. 

(). 75. Do they show the quantity of fats treated ? 

A. They do not. 

(). 76. Do they show the quantity of fatty acids produced ? 

A. Thev do not. What was the question ? 

(). 77. Do they show the quantity of fatty acids produced ? 

A. They do not. Maybe you and [are talking about different 
things. ‘ 

(). 75. Possibly we are. 

A. By stock-taking I mean showing the result of the business, ar- 
riving at the profits and losses as a whole; of course, there are other 
books which show the amount of stuff received in the factory and 
the amount sent out—for instance, the amount of stearine and tal- 
low used by the factory, but not in our stock-taking. 

(). 79. What do you call such statements as show the fats treated 
and the products of the business; how are they made up? 

A. There are no such statements made up at the present time. 
They could be compiled from our books. I could probably give you 
a little fuller understanding by extending the answer. The amount 
of fats treated would be determined from our tank-book, and the 
amount of candles and oil produced would be shown from our ship- 
ping books, regular accounts, regular office books. I don’t know 
what you would term them. 

(Q). 80. Would any of your books or accounts show the amount of 
fatty acids produced ? 

A. No, sir; they would not; because they are not a finished pro- 

duct and would not go upon our books on that account. 
1163 Q. 81. You stated that when you were making up your 
monthly statements prior to 1558 you made such statements 
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by periods of weeks. ILlow many weeks were included in your state- 
ment? 

A. My recollection is, about feur weeks. 

(). SZ. Please state in detail how you made up a statement and 
exactly what facts it showed. 

A. I took the amount of fat treated from the charge-book. By 
the charge-book T mean the amount weighed into each operation or 
cooking. At that time the work was done by contract, so much per 
thousand. I then, at the end of the period for which I had deter- 
mined to draw my line or make my figures of cost, taking when 
the stock was all panned off belonging to it—was in the pans and 
pressed—TI took from the moulder the amount of stock that he had 
welghed in its moulding-tub from the last period, also the amount 
of tallow used as adulteration, and from the shipping-books any oil 
that was sold as oil, and from the soap-factory books any oil that 
was delivered to the soap factory, being careful to get back all the 
hot-pressed grease, crumbs, and stock that belonged to that period. 
When there was any stock that coutd not be worked into that period 
that was weighed and added as belonging to it, and then, with the 
expense of labor and avick, T was able to determine the cost of 
candles, 

(). 83. This course you pursued for each four weeks, consecutively, 
for a number of vears ? 

A. I did it for consecutive periods for two or possibly three years, 
while [T was learning the business. 

(). S4. You did not stop the operations of the factory at all between 
those periods ? 

A. No, sir; it Was not necessary to do so. [might give an answer 
a little more in detail if you like. 

Q. So. Certainty. 

A. At this period of our business we had a large building built for 
this purpose and with a view of largely increasing our work,and were 
not doing probably half as much as we had the capacity to do; there- 

fore Thad ample facility to work at my problems and costs. 
1164 (). 86. Tlow many pounds of fat were vou treating per week 
during the time you kept these accounts ? 

A. [should say from fifty to seventy-five thousand pounds. 

Q). 87. The pertod you are speaking of is a long way off; do vou 
think your memory is entitled to be depended upon in regard to the 
matters of which vou have spoken ? 

A. I think it is, as | have been continually in the business; touch- 
ing the matter specially of obtaing the cost of candles, it was my 
school; what I went there for and the knowledge obtained there I 
have been using every vear since that time. - 

(). 8S. You have stated that to the best of your recollection your 
firm had, during the period of which we are speaking, but one 
saponification tub, possibly two: that the charge put into this tub 
or tubs was from five to seven thousand pounds of fats; that it took 
twenty-four hours to comple the operation of saponifving the fats in 
this tub; you have also stated that vou treated from fifty to seventy- 
five thousand pounds of fats per week during this period ; even sup- 
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posing that you had two saponification tubs at work, this quantity 
would be in excess of their capacity, would it not? 

A. You misstate my answer; my answer to question 51 was, I 
think, two or three saponifying vats, not one or two. Possibly vou 
mistake my answer in regard to twenty-four hours. I mean that 
during the twenty-four hours one full operation is begun and ended 
and ready to start the next, and I think arithmetic will bear out the 
correctness of my answer on that ground. I stated in my amended 
answer this morning that we could lessen the period of twenty-four 
hours by cooling with water when necessary. 

(2. SY. Since you were constantly returning the margaric acid from 
the hot presses, the crumbs from the hot press, and the broken cakes 
from the pans to the settling tub, how was it possible for you to as- 
certain correctly that the fatty acids produced up to any given date 

were the products of fats treated up to any certain time? 
1165 A. Because that was what I was there for, and, with the 

advantage of ny assistants, | kept close watch and did it cor- 
rectly. As I stated before, one period or month’s work would verify 
another, and the vear would verify the whole. 

Q. 90. Lean easily understand how you could obtain a reasonably 
fair average as the result of a vear’s careful observation, such as you 
describe, but I do not see how vou were enabled to ascertain the 
exact fatty-acid product of any certain quantity of two or three 
thousand pounds of fat which you treated during a single period of 
four weeks, and I understood you to say that your statement would 
show this. Was I correct? 

A. My statement was, and is now, that I weighed the raw mate- 
rial used during a certain period of weeks or months in and weighed 
out the amount of red oil and candles, thus determining the amount 
of free fatty acids obtained from a given amount. I did not take 
averages, but took actual weights. 

Q. 91. What sort of fats were you using when you kept these ac- 
counts ? 

A. Principally lard stearine. My impression is we used nothing 
else, 

(). 92. Lard stearine is a very clean fat, is it not, usually? 

A. Prime lard stearine is. 

(). 93. This was the principal sort of fat used by all the soap and 
‘candle makers in Cincinnati at that time, was it not ? 

A. My recollection is that it was. 

(). 94. What is your recollection as to the average yield of fatty 
acids from the fats treated by you with the old saponification pro- 
cess ? 

A. About ninety-five per cent. Sometimes it ran as high as 
ninety-seven. 

(y. 95. Under what circumstances would it run as high as ninety- 
seven per cent. ? 

A. On very clean stock and very perfect operation. 


Recess until 2 o’clock p.m. 
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1166 Afternoon session. 


Q). 6. Phe process of decomposing fats used by you prior to LSoS 
Was substantially the same as that used by other candle and soap 
makers using the old lime-saponification process, was it not? 

A. Leannot answer that. 

Q. 97. Before the execution of the Exhibit “Collier and Werk 
CGruarantee vou liad been in correspondence and communication 
with R. Gi. Mitehell and other candle manufacturers who were using 
Mr. Tilghman’s process relative to the question of your liability 
under the said patent, had vou not? 

A. Tam not aware that Mr. Mitehell was using Mr. Tilghman’s 
process. T understood that he was using the Wright & Poucheé pro- 
cess. Tdo not recollect of being In correspondence, but possibly 
may bave been in correspondence with other manufacturers upon 
the topic of Infringement of Mr. Tilghmian’s process; [Tam rather 
inclined to believe we were not. 


Cross-examination by Mr. PARKINSON : 


X QoS. What adviee, if any, had you obtained as to the validity 
of the Tilghman pritent or as to whether it covered the method of 
manufacture used by vou before vou stopped paying rovalty ? 

A. Mr. Collier was out here and expressed himself to meas very 
sanguine of defeating Mr. Tilghman, and that he would gain Mr. 
Werk’s ease for him, and that Mitehell would also gain his case. 
Mr. Collier represented to me that thev had some new evidence, 
strong, and that he felt very sanguine that he would be able to de- 
feat Mr. Tilghman. After seeing him two or three times, incident- 
ally meeting him one day, he invited me to call and see him at his 

room in the Barnett Tlouse. | did se, and there he ured the 
1167) point that he was very sanguine and sure of gaining the ease, 

and said we were foolish to continue to pay revalty ; that he 
would be willing to defend us for what we would pay Mr. Tilghman 
In one vear, leaving four or tive vears unpaid—that is, P mean escape 
the pavinent of four or tive vears, the balance of the Ite of the 
patent. T said we were getting along amieably, and T did not) care 
very much for war, but certainty, if he thought that way, it was 
worth consideration. Tle said, * Well, if vou will pay me five thous- 
and dollars T will guarantee that vou shall not have to pay Mr. 
Tilghman anything upon this patent.” T said to him then, “Sup- 
pose we do not succeed, we will then have to pay him.” “* Well,” 
he says, * Twill guarantee if we do not upset his patent, all vou will 
be required to pay him is what vou would pay him under the license 
with interest.” " Well says I, * Charlie, what is vour guarantee 
worth?" * Well.” says he, “that is a pretty square sort of a ques- 
tion.” TL savs, * It is, but it is business.” Well, he thought a little 
While and says, “If IT get Michael Werk to go security, will that be 
satisfactory to vou?” Tsavs,“ Tt will” He says,“ All mght.” I 
says, “ L will propose it to my partners,” and did so. T think he 
Was going away at that time; [do not reeollect just now, but the 
result was that he brought me this paper that has been offered in 
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evidence, and Mr. Werk had signed it, but Mr. Collier had put in it 
a little more than Mr. Werk wanted, putting in something about 
his own patent—he seemed very fond of it, something that he did 
not want to ignore—and they erased that much. So we accepted the 
paper, and the result was that the case within a vear was decided in 
the Mitchell case, and we had the issue in the district court dis- 
missed. I do not know whether you eall it a dismissal or not, and 
we paid Mr. Collier his five thousand dollars, less the retainer fee. 

X Q. 09. What, if any, information had you at the time about 
the character of the evidence as to the invalidity of the Tilghman 
invention that had been introduced in the Mitchell case in New 
York ? 

A. Only a general report or statement from Mr. Collier of 
1168S) new evidence that he was able to bring to bear upon the case, 
and a very hopeful, sanguine statement of the probabilities, 

— we felt like risking tive thousand dollars in the venture. 

X QQ. 100. Had you or had you not any information as to what 
attorneys were conducting the defense in the Mitchell case, or as to 
What opinions they had given as to the effect of the evidence pro- 
duced there ? 

A. LT think that names of the attorneys, and that they were promi- 
nent ones, were mentioned, but 1 do not recollect now the names. 

X Q. LOL, Question 100 read to witness. 

A. LT only recollect that Mr. Collier made a general statement of 
gaining his case. I do not recollect details of opinions, evidence, or 
testimony, 

X QQ. 102. You can make any further statement vou desire now, 

A. Well, I will make a statement in connection with this contract. 
Since the master was appointed, we notified Mr. Collier and Mr. 
Werk of the position of the case, and that a master had been ap- 
pointed; Mr. Collier has not found time to reply to our letter; Mr. 
Werk came over immediately and says, “ What is this?” I said 
“This is the contract you signed; you went upon Mr. Collier's 
security.” Why he says, “ Well, is that so?” Says he, “I most for- 
get: it Was somewhere in my head that | did do that thing, but I 
do not recollect it.” Savs he, “Il would like to see that paper,” sO 
the paper was locked up in Mr. Ramsey's safe and [ did not get it 
for a few days, but I got it and gave it to him, but I have not seen 
itsinee. That is the whole thing of the paper: another thing, the 
paper has never been out of our possession or shown to any person 
at all: in fact, it might be said to have been almost forgotten, as it 
Was stowed away In our safe among other documents. 


Adjourned until to-morrow, Tuesday, Mareh 28th, i882, at 10 
a.m. 


1169 Tuespay, Vareh 28th, 1SS2—10 o'clock a. m. 
Met pursuant to adjournment. 


James W. Donne tty produced, and being duly sworn, testified 
on behalf of the complainant as follows: 
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Examined by Mr. CHAMBERS: 


(). 1. State your name, age, residence, and occupation. 

A. James W. Donnelly; residence, No. 1002 Scott street, Coving- 
ton, Ky.; occupation, clerking at Proctor & Gamble’s factory. 

(). 2. Please examine the “ Exhibit Sulphuric Acid Statement ” 
and state whether it was prepared by vou, and if so, how you pre- 
pared the same? | 

A. (Witness examining exhibit.) T prepared this statement from 
the books of Proctor & Gamble, at their factory office. 

Q. 5. Who instructed you to prepare the statement? 

A. | was instructed by Mr. James N. Gamble, of the firm of 
Proctor & Gamble. 

(Q). 4. Are you able to swear that this statement correctly shows 
the amount of sulphuric acid used in the process of decomposing 
fats into the fatty acids and glycerine during the period included in 
it? 

A. To the best of my knowledge and belief, the sulphurie acid in- 
cluded in this statement was all used in the decomposing of fats and 
glycerine in the time included within this statement. 

Q. 5. Was your examination of the books sufliciently thorough 
to enable you to state that no more acid than the quantity mentioned 
in the statement was used in this process ? 

A. Yes, sir; it was. 

Q). 6. Did vou prepare the “ Exhibit Glycerine Statement?” And 
if so, state from which of the defendants’ books vou prepared the 
sume, 

A. (Witness examining exhibit.) I prepared this state- 
1170) ment. T[ got it from two books, a part from what is known as 
the glycerine book, and a part from what is known as the 

day book. 

Q). 7. Does the statement correctly show what the erude glycerine 
manufactured by the respondents during the period included in it, 
and the price reeeived by them for such crude glycerine ” 

A. It does ; ves, sir. 

q). S. Please examine the “Exhibit Fat Statement” and. state 
Whether it was prepared by you; and, if se, from which of the re- 
spondents’ books it was prepared. 

A. (Witness examining exhibit.) | prepared this statement of fats 
saponified a part from the saponification book and a part from the 
day book. 

Q. 9. Does it correctly show the amount of stocks saponified dur- 
ing the period included in the accounting, and the charaeter and 
price paid for such stock ? 

A. It correctly shows the amount, character, and price of stock 
during the time included in the statement. 

(). 10. Please examine the “ Exhibit Lime Statement” and. state 
whether it was prepared by you; and, if so, from which of the de- 
fendants’ books. 

A. (Witness examining the exhibit.) I prepared this statement of 
lime used in saponification from the ledger and day books of Proctor 
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& Gamble, except the last item—* Drayage, 10 ets. per barrel ”"—and 
it correctly shows the amount of lime used in saponification under 
the dates in the statement, and it correctly shows the price and the 
cost of freight of the lime. 

It is stipulated between the respective parties that the witness shall 
sign the stenographer’s notes, which was accordingly done. 


(Signed) JAMES W. DONNELLY. 
1171 JAMES N. GAMBLE recalled and examination resumed. 


vy Mr. CHAMBERS: 


(). 78. Please examine the “ Exhibit Lime Statement,” aad state 
whether the entry at the end thereof, which reads “ Davage, 10 cts. 
per barrel, $112.70," is in your handwriting, and whether it cor- 
rectly states the cost of the drayage of lime used in the process used 
by your firm in and during the period of accounting. 

A. The item “ Drayage, 10 cts. per barrel, $112.70," at the end of 
this account is in my writing. That was the cost of the drayage at 
that time, and correctly represents what the drayage cost us. 

(). 79. You have stated that the glycerine sold by you during the 
period accounted was concentrated from three and a quarter to fif- 
teen degrees Baumé. Please state how this concentration was 
effected. 

A. By boiling in an iron vat with a close steam-coil. 

Q. 80. You have stated that one experiment made by you showed 
that six anda half barrels of glycerine, at three or three and a quarter 
Baume, were required to make one barrel of glycerine at fifteen de- 
grees. In your opinion, does this approximately show the average 
proportion, or do you think that a different ratio would ordinarily 
prevail? . 

A. Well, in my opinion, it shows approximately. I stated in my 
former answer that if there had been a larger number of experi- 
ments we would have had a better opportunity for approximating ; 
equation was, I believe, the term used. 

Q). 51. Is the price a dollar and fifty-five cents per barrel of gly- 
cerine of fifteen degrees charged by you for concentrating glycerine 
an average estimate of the price charged ? 

A. My recollection is that it is the actual price for the whole time. 

(). 82. Then, if we divide the number of barrels sold by you, to 

wit, 65,312, by six and a half and multiply by one dollar and 
1172 fifty-five cents the result, added to $103,143.03, received for 

the crude glycerine, will be the total sum of money received 
by vou for glycerine during the period of accounting ? 

A. I should say not. The sum that is proposed to add was re- 
ceived for concentration ; not received for glycerine. 

Q. 838. How much of this one dollar and fifty-five cents was 
profit ? 

(Mr. Parkinson: I object to it as irrelevant and incompetent.) 

(The Master: The objection is overruled.) 

(Mr. Parkinson: The respondents excepts.) 
155—S83 
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A. I cannot state accurately. It must have varied during the 
time. 

(). Sd. State as near as you can. 

A. I cannot state it. 

(). 85. Was your profitas much as ten per cent. ? 

(Objection the same as before. Same ruling and exception.) 


A. [ have already stated that [ could not state accurately. It 
may have been tel per eent.: it may have been more and may have 


been less. 


(). 86. In your opinion, would ten per cent. be a fair estimate of 


your profit, or do you think it would be more or less than that per- 
centage—that Ix, ten per cent. on a dollar and fifty-five cents lor 
each barrel of glycerine concentrated to fifteen degrees ? 

A. I do not wish to express an opinion, as | have no clear recol- 
lection pon the subject. 

().S7. You must have some idea as to whether you made any 
protit out of the operation of concentrating the glycerine from three 
and a quarter degrees to fifteen degrees, have you not? 


11735 (Objected to as before. Same ruling and exception.) 


A. I have been endeavoring while this matter has been before us 
to recall the subject as fully as possible, and T have an idea that 
there was a profit, but how much or how little I cannot state. 

(). Sd. Are there any books or puipers in the possession of your 
firm which would show, or approximately show, the amount of this 
profit, if any ? 

A. I can examine, but I do not think there are. 

Q). 59. Who of vour firm has charge of this branch of the busi- 
ness ¢ 

A. During that period T had charge of it and probably made an 
estimate for this charge for concentration. 

(). 00. Will you examine your books for such data as may be in 
the possession of your firm, and when you have refreshed your 
memory as much as possible, estimate about what the profit, if any, 
Was to your firm on the price charged for concentration ? 


(Same objection; same ruling; same exception.) 


A. I will do so; it will require a little time to do it. 

Q. 1. Can you state how many barrels of crude glycerine at three 
and a quarter degrees it takes to make a barrel of glycerine at 
twenty-five degrees Baumé? 

A. | cannot from recollection. 

(Q). 2. Tlave vou any data as to the ratio between crude and con- 
eentrated glycerine when the concentrated glycerine is cither greater 
or lesser than fifteen degrees Baumé? 

A. IT have data showing the amount of twenty-five degrees, which 
would be produced by a given amount at three and a quarter; may 
have others, but Tam not sure whether I have or have not. 

Q.95. Will you examine such data as you have and state what 
such ratios are when you have ascertained the faet. 
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1174 A. I will. 

Q. 94. Has your sulphate of lime residue, atter it has been 
thoroughly treated by you, ever been submitted to or examined by 
firms engaged in the business of extracting oils from foreign sub- 
stances by means of the hydrocarbon process? 


A. No. 


Direct examination closed, reserving the right to examine and 
have the questions 90 and 93 answered. 


Cross-examination by Mr. PARKINSON: 

X Q.95. What was the nature of the correspondence with Mitchell, 
referred to in answer to question 20, and did it take place with ref- 
erence to the time when you stopped paving royalty r 

A. It took place a considerable time prior to the time we stopped 
paving royalty; I had reference to the defense that was being»made 
or could be made in regard to Mr. Tilghman’s patent. 

X Q. 06. Did it or did it not refer to your stopping payment? 

A. It did not refer to our stopping payment. 

X Q. 97. Can you state about how long before you stopped pay- 
ment this correspondence took place? 

A. No, I cannot state the time; simply my recollection is that it 
was not in connection with that, or at that time. 

X Q. 98S. Referring to your answer to question 57, when did you 
stop washing, when washing would, in the estimation of the opera- 
tive, fail to pay by itself the expense of washing, or, if not, what 
has been the rule? 

A. I stated in another answer—I do not remember the number— 

we continued to wash until little or no fat arises to the surface; 
1175 we would not stop when the washing would not pay for that 

particular washing: we require the operative to go on until, 
as I said, little or no fat rises, in order to secure thorough and eco- 
nomical work. 


By Mr. CHAMBERS: 


X Q. 99. Do you know whether the addition of sand to the sul- 
phate of lime while it is being washed effects any pereeptible differ- 
ence in the quantity of fatty acids obtained from it? 

A. The addition of sand will make the reproduction of fatty acids 
more rapid or expeditious. Whether it will set free a larger quantity 
than might be otherwise obtained I cannot say positively. 


Turspay, April 4th, 1882. 


James N. GAMBLE appears before the master and answers the 
questions heretofore reserved for answer, as follows: 


Q. 90. Will you examine your books for such data as may be in 
possession of your firm, and when you have refreshed your memory 
us much as possible estimate about what the profit, if any, was to 
your firm on the price charged for concentration ? 


a 


A. No part; that was our estimate of the cost. 
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Q). 93. Will you examine such data as you have, and state what 
such ratios are when you have ascertained the fact? 

A. One barrel of 8 or 3} rade Oey Ibs. at 25°: 13 yi y"y bbls. of 
Oi y made | bbloat 20°; 1,400 vals it Oy made Di gal’s at 16°. 


JAMES N. GAMBLE. 


1176 Cireuit Court of the United States, Southern Distriet of Ohio 
Puity, 


Rienarp A. PinguM asx, Complainant, 
UN, 
Wirrtam Procron ¢f al., Respondents, 


OL Warxer Srreer, Prrlapenrita, May Sis, 1882. 
Met pursuant to agreement of counsel. 
Present: Francis P. Chambers, for complainant, and R. H. Parkin- 
son, for respondents. 


It is hereby stipulated and agrecd between counsel that the testi- 
mony taken in Philadelpliia at this time shall be taken and written 
down Ly Richard s. Child, Jr.. hotary public, all exceptions to be 
noted and reserved for the decision of the master. 


RoBertT SHOEMAKER, being duly aflirmed, deposes and = says, in 
answer to questions propounded by Francis ‘TL. Chambers, as fol- 
lows: 


Q. 1. What is you name, age, residence, and occupation ? 

A. Robert Shoemaker ; age, 66 vears ; residence, Cheltenham town- 

ship, Penusylvania; occupation, druggist in Philadelphia; my place 
of business, Fourth and Race streets. 

lie Q. 2. How long have vou been engaged in the drug busi- 

hess % 

A. LT entered the business | in] 1S37 and have been in it ever since. 

Q. 3. Have vou had occasion in- yvour business to make and = sell 
glycerine, and, if SO), when did vou first do so” 

A. About S46 T made the tirst glycerine, and first: made in this 
country as far as T know. 

(). 4. Please state how vou miracle this glycerine in TS46. 

A. Twas making at this time time lead plaster. In the manu- 
facture of that plaster and the saponitiontion of the lead and oil 
glveermne ts eliminated by the process. Litharge, an oil or fat, and 
water were botled together uatil the fat was saponiticd and an insol- 
uble lead soap formed. “The soap or plaster was dipped out and put 
into cold, fresh water, in which it was worked or Kneaded until the 
plaster became white and the glycerine washed out. This glycerine 
Water Was then evaporated by steam jacket and pans until it was 
reduced to the consistence of a thin sVvrup. I then transferred it to 
wlass vessels and passed through it sulphureted-hydregen gas until 
all the lead held in selution was precipitated. 1 then continued the 
evoporation until proper density was obtained. The process was 
then finished by exposure to the ravs of the sun for bleaching. 
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Q. 5. How long did you continue to manufacture glycerine in this 
way? 

A. I ceased manufacturing Ist of January, 1850. I then sold out 
that part of my business to N. Spencer Thomas. 

().6. Did vou sell glycerine after this date? 

A. Yes; I took all he made for two or three vears after and have 
continued selling up to the present time. 

(). 7. Please state the prices at which you sold glycerine during 
the time vou were manufacturing it. 

A. T sold at (84) four dollars per pound first, and in looking over 
my books I find no charge of less than (82.70) two dollars and sev- 

enty cents up to 1890. 
1175 (). 8. Please state, as nearly as vou can, at what price you 
sold glycerine after you ceased to manufacture and prior to 
ISO. 

A. As far as I have examined my books I found none sold for less 
than ($1.50) one dollar and fifty cents per pound. 

(). 9% To what class of consumers did you usually sell your gly- 
cerine ? 

A. To druggists and perfumers. 

(). 10. Were your sales contined to Philadelphia ? 

A. No, sir: IT sold New York, Boston, Baltimore, New Orleans, 
Louisville, Ky., and, perhaps, other places. 

Q. 11. To whom in Philadelphia did you sell the largest quantity 
of glycerine? 

A. Perhaps to Powers & Weightman, manufacturing chemists. 

(). 12. The process used by vou produced both lead plaster and 
glycerine; were these both valuable and salable articles ? 

A. They were; when I first commenced to manufacture glycerine 
the lead plaster was the most valuable of the two; afterwards: the 
glycerine became the most valuable, and the plaster became a refuse 
material. 

(). 13. When did this process for making glycerine cease to be 
used ? 

A. Tecannot answer that question. Tecan only tell when I ceased 
using it and when Spencer Thomas ceased using it. I knew of no 
others that ever did use it 

Q). 14. When and why,.if vou know, did Mr. Spencer Thomas cease 
the use of this process for the manufacture of glycerine ” 

A. T should think about T8956 or 1857 he ceased using it because 
an article was offered ata less price than it could be made for by 
this process ana, perhaps, of better qualitv—heavier—entirely free 
from lead. Prices English Glycerine was then being sold in this 
country and, I think, it was about this time that Gordon, of Cinein- 
hati, commenced to sell ulveerine. 

(). Lo. Do you recollect what was the density of the ylveerine 
which you and Mr. Thomas manufactured ? 

A. I do not. 


1179 Cross-examination : 
X Q. 16. How long had you been manufacturing the lead plaster 
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of which you speak before you began saving the glycerine in 1846? 
A. From 1837 to 1846-—nine vears. 

XQ. 17. You manfactured it in the same way before as after you 

‘Vall Lo Suve the vlycerine? 

A. Yes. 

X Q. 18. Now, just what steps were added to the process of man- 
ufacture for the purpose of saving and concentrating the glycerine? 

A. Well, that the water in which the plaster is washed and cooled 
was transferred to an evaporating pan, and the evaporation was 
continued until the liquid was reduced to about the consistence of 
athin syrup. It was then transferred to glass vessels and sulphu- 
reted-hydrogen gas was then passed through the liquid for the pur- 
pose of precipitating the lead held in solution. It was then filtered 
and the precipitate thrown away; after further evaporation and 
bleaching in the sun, ready for sale. 

XQ. 1) Please state as accurately as you can the items of « 
pense involved in the process described in vour last answer, especially 
that connected with the precipitation by sulphureted hydrogen. 

A. The expense of the gas, sulphureted hydrogen, is small, Dean 
tell the cost of elycerine. It would be lnpossible to tell the cost of 
each step. 

X (). 20. Please state as detinite ly iis possib le thee XN prehise of the 
treatment with sulphureted hydroge n for the purpose of precipita 
tion. 

A. T could not estimate the cost at all. 

XQ. 21. Can you not state it approximately 

A. Ldo not think | ean state the cost of the ditferent ste ps in the 
process of manufacture of any article. Tecan vive UpPProN tate ‘ly 
the total cost of production. My memoranda showing the cost of 

each item were burnt up in TS57 or TSos. 
1180 XQ. 22. Can you state the quantity of sulphureted hydro- 
gen used for a particular amount of elyce rine or give me any 
other data by which the expense attending the precipitation can be 
“aleulated ? 

A. IT cannot. 

X Q. 25. Prior to 1846 you had allowed this glycerine to go to 
waste? 

A. 1 had. 

XQ. 24. About what quantity did you sell in each of the years 
from 1846 to 1850? 

A. I went over the vears some time ago in preparing an article 
for the American Journal of Pharmaey, and by permission I will 
refresh my memory. In IS48, fifteen pounds; in 1549, two hun- 
dred pounds. In 1850 1 sold much more than two hundred pounds. 
I cannot tell the quantity. The consumption increased steadily as 
long as I continued the sale. 

X Q. 25. You have spoken of selling this glycerine at prices rang- 
ing from S4.00 to S150 per pound. How much less did it cost to 
manufacture that sold at 81.50 than that sold at 84.00? 

A. I did not manufacture that sold at $1.50, It cost Mr. Thomas 
less, 1 presume, to-manutacture that which was sold at $1.50 than it 
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did me prior to 1850, because he was manufacturing on a much 
larger scale. That I sold at $4.00 cost me no more, probably, than 
that I sold at $2.70. 

X Q. 26. The price at which druggists sell articles which are re- 
tailed in small quantities is not generally a very accurate indication 
of the actual cost of such articles? 

A, No. 

X Q. 27. What was the minimum price you paid Mr. Spencer 
Thomas for the glycerine which he furnished you prior to 1854 ? 

A. So far as I have examined, $1.50 per pound. 

X Q. 28. Then did you sell this at the same price you bought it? 

A. I don’t remember | sold any as low as $1.50. I sold — $1.6 
in IS51. IT found one entry. I think there must have been a dis- 

count of ten per cent. on the $1.50 sold by Mr. Thomas. The 
LIS) entry of $1.50 is the lowest I find IT ever paid Mr. Thomas, and 

was about the time he stopped manufacturing. My sale of 
the manufacturing portion of ny business to Spencer Thomas was 
made without a cash payment and under an agreement that [ should 
receive all goods from him at ten per cent. less than his regular sell- 
ing price. Nodoubt the entry of $1.50 was subject to this discount, 
and this discount continued until the factory was paid for, the pay- 
ment being in goods manufactured by Thomas. 

X Q. 30. You have stated that you could estimate the cost of manu- 
facturing this glycerine. Please state vour estimate as the process 
was carried on from 1846 to 1850, indicating as definitely as you can 
how your estimate is made up. 

A. As near as I ean remember we considered the cost of glycerine 
$2 per pound and it was made up of the original cost of the materi- 
als, the lead and the oil, fuel and labor. : 

X Q. 31. Excluding the cost of the oil and of all steps that precede 
it—that of which you began to treat the glycerine which had been 
before allowed to go to waste—what was the cost of the remaining 
steps and in what proportion do you charge them in your estimate 
to each particular step ? 

A. I suppose not more than 10 per cent. would be credited to the 
plaster. That would leave the cost of glycerine $1.80. I can’t give 
cost of each step. 

X Q. 32. In what quantities did you usually manufacture the 
glycerine? 

A. As near as I can remember about 2 gallons of finished glye- 
erine, about 24 Ibs. I think the largest sale I made while manu- 
facturing was 15 Ibs., which I sold at 83 per pound and considered 
a very large sale. It was so much larger than any other I made it 
made an impression on my mind. 

X Q. 33. What was about the usual size of your sales while you 
were manufacturing ? 

A. From 2 to 5 Ibs. 

X Q. 34. Do you know what druggists usually sell glycerine now 

when sold in quantities of from 2 to 5 Ibs. ? 
1182 A. Wholesale druggists sell to retailers in those quantities 
for medicinal purposes. Our price —, I think, about 40 cents, 
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and about 60 cents for chemicalfly] pure. I have bought as low as 
14 cents within two or three vears. [have becn informed recently 
that retail druggists sell small quantities for 10 cents an ounce. 

X Q.35 Can you state about what proportion of your estimated 
cost of the manufacture of glycerine is chargeable to labor? 

A. Well, I should think one-half. [don’t know; that is I guess; 
this evaporation, as of long continuance, keeps a man stirring from 
morning to night fora couple of days. 

X QQ. 36. Can you state about what proportion is chargeable to 
fuel ? 

A. No; T cannot. 

X (). oa. Lhe cost of producing elyeerine by that process would 
be very considerably reduced if it were carried on upon an extensive 
scale and with such mechanical conveniences as would naturally be 
employed in a large manufacture ? 

A. Yes; if the stirring could be done by machinery and exhaust 
steam used by the evaporation. 

X Q. 38. When did the imported glycerine first come into com- 
petition with you ? 

A. | SUP pose in ISo3 or ISo-4. 

XQ. 59. [find in your article in vol. 51, American Journal of Phar- 
macy, to which you have referred to refresh your memory, the state- 
ment, after referring to your sales up to 1850, as follows: “ Glycer- 
ine now began to be imported from England (Price’s) and sold ata 
price below what it cost me to produce it, so I gradually ceased to 
make it.” Is this statement correct: and, if se, how does it happen 
that you there speak of glycerine as imported about 1850 and as- 
signed that as a reson why vou gradually ceased to make it, when 
you now state that you ceased to make it several vears before it 
began to be imported ? 

A. Ido not state in my article that it was imported in 1850, 

Liss T wrote the article as a man would write for a newspaper—- 

for general information—not being particular as to dates: it 

is correct In the main: Tecould not tell vou now what vear [ first 
suw Price's elyeerine, 

XQ. 40. Your article above referred to was written not later than 
June, ISTH, and contained the following language, did it) not? 
* Looking back over my books I tind the first entry charging glye- 
erine under date of 6 mo., Ist, IS48, and this was to Edward Par- 
rish, then at the northwest corner of Chestiutand Ninth streets. The 
quantity was small, only } 1b. and the price charged was $4.00 per Ib. 
The next sale was toa New York house, at same price and fora larger 
quantity. The entire product sold in 1848 was about Lo tbs. In 1849 
[ reduced the price ia 83.00 per lb., and it remained steadily at 
this figure until near the close of 1850, when it fell to $2.75. The 
quantity sold in 1849 was about 200 Ibs. The demand rapidly 
increased, and in 1850 the quantity sold was much larger, and I find 
no charge at a less price than $2.70 per lb. I find sales entered to drug- 
gists (besides those in this citv) in New York, Boston, Providence, 
Baltimore, Louisville, New Orleans, ete. The greatest demand, 
however, came from our own wholesale houses, the manufacturing 
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chemists being the largest buyers. Glycerine now began to be im- 
ported from England (Price’s), and sold at a price below what it 
cost me to produce it, and so I gradually ceased to make it. This 
English article was made from ‘ soap liquor.’” 

A. Yes. 

X Q 41. Have you any means of fixing the date when other glye- 
erines came in competition with yours other than general recollee- 
tion? 

A. I have entries of sales made up as late as 1852; I think up to 
1854, perhaps. I have not looked at my books later than 1851 re- 
cently. 

X Q. 42. Who suggested to you this saving of your glycerine, 
[in] 1846? 

A. Prof. Proctor suggested it. We had talked it over in the lab- 

oratory before that time. 
Lis4 X Q. 43. What uses was glycerine put to in those years, 
from 1546 to 1850? 

A. All for medical purposes. 

X Q. 44. Have any new uses sprung up since that time? If so, 
could you name some of them ? 


(Objected to, as the witness is not produced as an expert in the 
uses of glycerine.) 

A. IT only know by common report that it is used for manufacture 
of explosive compounds, beer, and perfumers use it largely. 

XN Q. 45. A very small proportion of what is sold to-day is used for 
medical purposes ? 
A. Yes; I presume so. 


Mr. Chambers offers in evidence the article from the Ameriean 
Journal of Pharmacy referred to in the above examination, the 
same being in vol. 51, pp. 280 to 2. 


(To which exhibit counsel for defendant objects as incompetent 
and irrelevant, except so far as it may be explanatory of the quota- 
tions made therefrom.) 


ROBERT SHOEMAKER. 


Sworn and subseribed to before me this 51st day of May, A. D. 
ISS2. 
R.S. CHILD, Jr., 
Notary Public. 


Ricnarp A. TInGuMan, being sworn, deposes and says in answer 
to questions propounded by Francis T. CHAMBERS as follows : 


Q. 1. What is your name, age, residence, and occupation ? 
L185 A. Richard A. Tilghman; aged fifty-eight; Philadelphia, 
Pennsylvania; chemist. [am the complainant in this suit. 
(). 2. Please state whether you have recently made any fatty acids 
by means of the process knowu in this suit as the old lime-saponi- 
fication process, 
A. I have. 
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().5. Please state the steps of the process as used by you. 

A. ‘The fat was boiled with 14 per cent. of lime by a jet of open 
steam with about the same quantity of water as the fat, the boiling 
being as violent as compatible with avoiding the escape of the charge 
from the barrel, and continued for over six hours. Next day, after 
removing the glycerine and water from the lime soap produced, a 
large exeess of diluted sulphuric acid was added and violently boiled 
with the lime soap for four hours. The fat acids were then allowed 
lo solidify Ly\ cooling into a solid) mass, 

(4. There was a deposit of sulphate of lime in the tub in which 
you treated the lime soap with acid, was there not? 
~ AL There was a very large deposit of sulphate of lime. 

(). 5. Did this sulphate of lime deposit contain fatty acids mixed 
with it? 

Al Tt did. 

(ob Please state whether vou made any etlorts to separate the 
fatty acids mixed with the sulphate of lime deposit from the sul- 
phate of lime, and, if so, desertbe in detail what methods for effect- 
Ine this separation were Used Ly vou, and what the effects of the 
different means of separation were. 

A. The first attempt was by violent boiling with open steam after 
the addition of a considerable quaatity of fresh water; after about 
halfan hour's boil the steam was cut off and the mass allowed to 
settle and a certain amount of fattv acid which had risen to the sur- 
face Was carefully skimmed of. Phis botling and skimming was re- 

peated four times inall, with continued liberation of fatty acids, 
1iSG baton rapidly diminishing proportions with each successive 

boil, so that at the last boil it did not seem to be worth while 
to continue that mode of extraction any further. [It was then desired 
to imitate as nearly iis possible the mode deseribed by evidenee in 
this case as being in use at the factory of the defendants by the ad- 
dition of sand. ‘Phas sand | possessed only to the extent of a small 
sample taken at detendants’ works. which was found by a rough ex- 
vintiaition to consist of about one-third carbonate of lime and the re- 
mainder common sand. An artificial mixture of carbonate of lime 
and common sand was tried on a small sample of sulphate of lite 
and its eficieney found to depend, as might have been expected, 
entirely on the carbonate of lime contained init, the sand being 
really a useless diluent. The liberation of fatty acids appeared to 
be produced entirely by the effervescence of carbonic-acid gas ex- 
pelled from the carbonate of lime in the sand by the excess of sul- 
phurie acid in the water accompanying the sulphate of lime. The 
carbonate ot lime being mixed among the tine ervstals of sul- 
phato of lime, and there giving off its gas, had an effect of lib- 
erating a portion of the tat aetd adhering to the sulphate of lime 

‘ 


) , , . . . 
’ ** rT , . ' . . | .>* } _ " . . 
TIT }é rmective than bye mite! boilings had done SUCCESS TV' ad- 
] = +» as» \ ‘ss } : . . ee } } 
‘i ys caroonate of Hime continved to give successiVe Vields 
4 ’ ,% } } ae sot : » ) } . } 7] , . hi " . . 3. 
of tattv acids, iva with steadilyv-declining quantitv. Although 
. ; i . 


* » 
MW a RIN 


ss Te Ee ea eae a ee ee 


iemetiiiee ah ‘ 


- 


SR: MN RR es ip RR 8S ae a a 


Pe i A ee Or a 


pens a APE, 


LR SEATON te, pe: Hi Ming 5 


-. 


OARS, AOR te RS ts, ii ip RR IO Ne eG BOS 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1248 


would be practicable, or rather profitable, to do on a manufacturing 
scale, | then tried whether by the action of solvents a larger pro- 
duction of fatty acids could be obtained than by the effervescent 
plan. <A portion of this same sulphate of lime which had under- 
gone the boiling and effervescent treatment was gently dried and 
then boiled with an excess of alcohol of ninety-six per cent., 
with frequent stirring. Three such extractions were made with 
successive doses of alcohol, and the filtered solution evaporated 

io dryness gave a yield of fatty acids apparently much 
11S7 . greater than had been obtained by several of the last pre- 

ceding effervescences combined. To see whether the sul- 
phate of lime was even then totally stripped of its fatty acids a 
long-continued boil with alcohol was repeated. The aleohol was 
allowed to stand upon it all night, reboiled in the morning, fil- 
tered and evaporated, with again the production of fatty acids, 
which might perhaps vield, by the estimate of bulk, about a third of 
the preceding alcoholic evaporation. Tnasmuch as the whole of the 
fatty acids thus obtained by the aleohol could have been dissolved 
by a minute portion of the alcohol actually empleved for the pur- 
prose, [I consider this as proot that the fatty acid Is not merely an ad- 
hered film on the surface of the ervstals of sulphate of lime, but must 
be ditfused through their entire substance. 


Adjourned until 11 a.m. Thursday, Jane Ist. 


C'ross-eramination. 
June Isr, S82. 
Met pursuant to adjournment. 


Present: Counsel as before. : 


Cross-examination of R.A. TinguMan by Mr. Parkinson: 


X (). 7. State about the quantity of fat treated in the experiments 
vou have described and what kind of fat it was. 
"A. Fifty pounds of tallow were used in each of the saponification 
experiments. 
X (). S. Is six hours about the usual time of boiling in the old 
saponitication process as usually carried on In manutactories ? 
A. No definite time has been agreed upon by manufact- 
11SS— urers in general, and they vary from six, eight, and ten hours, 
depending chietly upon the violence of the ebullition which 
thev were able to give the charge, having a great excess of steam at 
command, I gave as active a boil as was compatible with retaining 
the charge in the barrel; the perfection of the saponification was 
tested by the examination of the fat acids produced, 


R.A. TILGHMAN, 


Sworn and subscribed before me this Ist dav of Jume, A. DL TSS2. 
RS. CHILD, Je. 


Notary DPellic 
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CHarces Burrock, aflirmed according to law, deposes and says, 
in answer to interrogatories by Mr. CHaMBers : 


Q. 1. What is vour name, age, residence, and occupation ? 

A. Charles Bullock : age, 56: reside in’ Philadelphia; my busi- 
ness Is a chemist and druggist, of the tirm of Bullock & Crenshaw. 

Q. 2. How long have vou been in this business? 

A. T have been in the business since January Ist, 1849. 

Q. 3. Did vou have oceasion to buy and sell glycerine prior to 
IS54: and, if so, in what vear” 

A. IT did, beginning in 184! and have sold it up to the present 
time. 

(). 4. Have vou any books which will show the quantity of glveer- 
ine purchased by vou prior to TSo4 and the prices you paid for it? 

(Mr. Parkinson objects to this as irrelevant.) 


A. I have. T produce a book called our purchase- book, in which 
we entered the cost price of rraterials purchased. 
Liss lt is hereby agreed and stipulated by counsel that the por- 
tion of the book which the witnesses produces, which is, 
pointed out by him as relating to glycerine, shall be copied on the 
record at the end of lis deposition, and that the said copy shall be 
considered, for the purposes of this case, as if it were the original, 
Mr. Parkinson reserving his objection as to relevaney. 

Mr. Chambers offers in evidence the portion of the book desig- 
nated by the witness, the same being marked “Complainant's Ix- 
hibit Bullock & Crenshaw’s Purchase-Book.” 

Q. 5. Will vou please explain the meaning of the entries in the 
“Pexhibit Purchase-Book ” produced by vou? 

A. The first entry is in Mey, 1849, and shows a purchase from KR. 
Shoemaker of 4 Ibs. of glycerine at 85.00 per pound. The entries 
show purchases from Mr. Shoemaker and Mr. Thomas at same price 
until May loth, LSoO: after this the price Is S200 up to September, 
1850; after this the price is 82.00 up to September, 1851, when the 
price fell to $1.50 and continued at that price up to June, 1852, the 
date of the last entry in the book produced by me. Our purchase- 
book showing purehases of glycerine subsequent to the last date 
given has been lost. 


Cross-examination : 


XN Q. 6. Can you state what the price of glycerine in 1852 and 
L855 was ? 

A. I would not like to trust to my memory. 

X 4. You have stated off the reeord about the date when Eng- 
lish competition began to reduce prices; will vou please repeat that 
remark on the record”? 

A. T believe that all Tsaid was “after this,” not giving any time. 

XN QS. Did vou rot state that in 1852 and 1853 the English com- 

petition was cutting down rates ? 
11s) A. LT have no recollection of stating the particular vears. 
X Q. 9% Please endeavor to refresh your recollection and 
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state positively, if vou can, whether or not vou made this remark 
during vour direct examination, and after making it had some con- 
sultation with Mr. Tilghman about these dates. 

A. I think I have a very distinct recollection as to what I said. 
I did not make the remark as to particular dates, but heard Mr. 
Tilghman state the time of introduction of English glycerine. 

X q. 10. You will state positively, will vou, that you have not, 
since you came into this room to-day, stated that English competi- 
tien begin to cut rates In 1852 and 18957 

(( jected to as already repeatedly answered by the witness and as 
immaterial.) 

A. I have no recollection of mentioning any date, saying subse- 
quent to Tso2. 

X Q. 11. Please state your own recollection as to when English 
competition began to cut rates on glycerine. 

A. Thirty vears ago is a long time to recollect, and without hav- 
ing the books, which, as I have said, are lost, 1 cannot state the 
date. 

X Q. 12. How did the price of alcohol, from 1849 to 1852, com- 
pare with the present price? 

A. From 40e. to 45e. per gallon, in 1849 to 1852, to $2.00 to $2.25 
per gallon to-day. 


CHAS. BULLOCK. 


Sworn and subscribed this Ist day June, A. D. 1882. 
R. S. CHILD, Jr., 
Notary Public. 


11901) “Comprarsant’s Exurpir” Bettock & Crensuaw PURCHASE- 
Book. R.S. C.Jr, N. P., June 1, 1882. 


Glycerine, o. 25. 49. 6. 1. 40. 
R. Shoemaker, do. 

1 Ib, 83.00. 1 Ib., $3.00. 
6. 27. 49, 8, 29, 49. 

do. do. 

1 Ib.. 83.00. 1 lb., 83.00. 
1. 18. 50. 1. 24. 50. 
Thomas. R. Shoemaker. 

Lib. 3.00. LIb., 3.00. 
? 6. dO. 2. 14. 50. 

S. Thomas. do. 


Lib., 3.00). 1 Ib., 3. 


. 2. oe >. 6. A). 
do. do. 
ie | 2 i. 3 
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a 4. &. 5 8. 50. 
do. do. 
fib., 3.00. 4 1b. 3.00. 
> 30. 30. S. 1S. 50. 
do. N. S. T. 
3 ib., 2.50. ai Bae. 
110? Y 91 AO. 10. 5. 50. 
N. 8. T.  & w 
o ip... 2oa 5 Ib, 2.00. 
i. 30. di. [, so. oa. 
n. 8. T. N. S. T. 
2 Ib.. 2.00. I Ib., 2.00. 
- 24. al. 9 5 ol. 
N. 8. T. lo. 
lO tb.. 2.00, 4b. 1.50. 
0. d. ol. 2 8. oi. 
| a do. 
4b... 1.50. ee eo 
Me BS S 5s. ae. 
lo. do. 
93. 1.00. 10 Tb... 1.50. 


Bensamin C. Tingumas, being duly sworn, deposes and says, in 
answer to questions by Mr. CHAMBERS : 


Q. 1. What is vour name, age, residence, and occupation ? 

A. Berjamin C. Tilghman; Lam sixty vears of age; I reside in 
Philadelphia; Tam an experimental chemist. 

(). 2. Please state what is vour relationship with the complainant 
in this suit, and whether or not you were associated with him in the 
introduction of his invention mto practical use. 

A. Lam the brother of the complainant and was his agent in 
relation to the patent now in suit and the introduction of the inven- 
tion into practical use, and am interested in the result of this sunt. 

Q. 3. Did vou personally aid in the introduetion of the invention 

into Cineinnati ? 
L105 A. I did, in December, 1859. | teok on to Cineinnati an 
apparatus and had it put up at the factory of N. Ropes & Co. 

Q). 4. Please state whether you made any comparative tests as to 
the production of fatty acids by Mr. R. A. Tilghman’s process and 
by the old lime-saponification process, 

A. A test was made by Mr. N. Ropes, Jr., the manager of the fae- 
tory, toward the end of the month of January, 1860, upon about 
two thousand (2,000) pounds of lard stearine, one thousand (1,000) 
pounds of water, and ten (10) pounds of lime, which were heated 
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and mixed together in a close vessel at a pressure of about 150 pounds 
to the square inch. The fatty matter was then separated from the 
glycerine water and thrown into a tub, where it was boiled with sul- 
phuric acid to extract the lime. The free fat acid was then run off 
Into pans and cooled. Every care was taken in the first place to 
have the vessels entirely clean and free from any other fatty matter, 
and in the second place to collect accurately all the scums and bot- 
toms of this particular lot of fat and to remelt them and get them 
free from water. The whole product was then carefully weighed by 
Mr. N. Ropes, Jr., in my presence. The result of the fat was that 
there was97 pounds of fat acid obtained from every 100 pounds origi- 
nally put in. 

(). 5. Had you prior to this time, either by yourself or in connee- 
tion with Mr. R.A. Tilghman, made.any experiments to ascertain 
what the yield of fatty acids was from fats treated by the Tilghman 
process? 

We had made such trials on a small seale in our laboratory and 
had obtained results about the same or a trifle higher. In that case 
we were able to wash the vessels with alcohol and extract every 
trace of adherent fattv matter more perfectly than could be done on 
a manufacturing scale. 

(). 6. Please state how the experiment of which vou have spoken 
made at Ropes’ factory came to be made. 

A. We had put up the apparatas for Mr. Ropes at our 

1194) own expense and risk, with the agreement that after a certain 

time of trial he should have the option to purchase the chp) paa- 

ratus at ad fixed price and take a license ata fixed rovalty, or that 

we would take the apparatus away at our own expense. It was 

therefore important for him to know both the cost of the process as 

compared with the one he was then using and also its yield in fat 

acid as compared with the vield of the old process. It was to ascer- 
tain this last point that the experiment was tried. : 

(). 7. How did this yield of 97 per cent. of fatty acids compare 
with the vield which manufacturers were getting by the use of the 
old process ? 

A. It was two(2) per cent. higher than they had been in the habit 
of obtaining by the old process. 

QS. You have stated that in this experiment, made at Ropes’ 
factory, ten pounds or one-half (4) per cent. of lime was used. After 
this lime had been precipitated from the fatty acids, as sulphate of 
lime, did you or Mr. Ropes treat it for the reeovery of any adhering 
or contained fatty acids? 

A. The quantity of sulphate of lime precipitated was very small; 
a portion of the lime is taken up and remains in the glycerine 
water. The quantity of water and sulphuric acid hecessary to boil 
the fat acid and lime is considerable, probably not less than half 
the bulk of the fat; the consequence is that a considerable portion 
of the sulphate of lime remains dissolved in the hot acid water. 
The portion that precipitates is a very light crystalline matter, and 
was so small in quantity that it was neglected and was not washed 
or treated to separate any grease from it. 
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Cross-cxamined by Mr. PArkINSON : , 


X \). vv. Did you acquire the interest vou have in anv recovery 
that may be made in this suit before or after the comsmencement of 
the suit ? 


(Objected to as irrelevant and immaterial.) 


A. Before. 
11 XQ. 10. Have you and have you had since a time prior 
to the commencement of this suit an Interest in all recoveries 
and license fees under the patent in suit, or simply an interest in 
the recovery of this particular suit” 


(Same objection.) 


A. LT have had an interest th all reeoveries and Heense fees sinee 
tl tite prior to the commencement of this sult—sinee Isok. 


Bb. CC. TILGHMAN. 


Sworn and subseribed this Ist day of June, A.D. 1Ss2. 
[SEAL] Ros. CHILD, Jn, 
Notary Publie. 


Mr. Chambers offers in evidence the lecture of George F. Wilson 
on a new process of obtaining and purifying glycerine,” on pages 
729 to 751 of the Journal of the Society of Arts, vol. 3, said lecture 
having already been put in evidence In this case and a portion of 
It printed on pages 105, 106, and 107 of the Supreme Court. record. 

Also the article on pages 247 and 245 of vol. 24, Comptes Rendas 
De L’ Academie des Sciences, same bearing date from January to 
June, 1847, said article being entitled * Chemie.—Sur plusieurs com- 
poses detonauts produits avee Vacide nitrique et le sucre, la dextrine, | 
la Jactine, la mannite et la glycerine; par M. Oscogne Sobrero (ix- oe 
trait dune Lettre a M. Pelouze).” hi 4 


éé 


(Counsel for respondents objects to the several above-named ex- 
hibits as irrelevant and incompetent and without waiving said ob- 
jection.) 


11% It is stipulated by counsel that coples of the articles offered 
In evidence shall be made and marked as exhibits, the same to , 
be considered in all respects as if they were the original. 

It is also further stipulated that a translation from the article in 
the Comptes Rendas, whieh has been prepared by Mr. B.C. Tilgh- 
man, shall be printed in the record and be considered prina faci 
to be correct—defeiidants reserving the right to contest the aceuracy 
of the translation if they find it desirable. 

Complainant's counsel gives notice that in the presentation of this 
ease, on accounting before the master, he will refer to the testimony 
taken in the case before the final decree, and which is contained in 
the Supreme Court record, and without waiving his right to refer to 
any for}all such testimony, he, for the purpose of facilitating the ex- lL 
wmiination of the bulky record, calls theattention of respondents’ coun- 
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sel to the depositions of the following witnesses as containing matter 
considered of especial relevancy to this accounting: 


James Gamble, record, page 515. 
C, 'T. Jones, page 32. 
J.T. Verdin, page 15s, 
I. Verdin, page 34%. 
Michael Werk, page 452. 
F. Verdin, page 157. 

C. H. Grant, page 951. 
H. Bower, nage 229. 

N. Ropes, Jr, page 49s, 
C,H. Grant, page 3571. 
XN. Ropes, or.. } wee Se}. 


N. Ropes, Jr. page 524. 


Lis7 James N. Gawpre recalled and examined by Mr. Cuam- 
BERS: 

(). Please examine your answer to question No. 93, and state un- 
der what circumstances the experiments vou speak of there were 
made and what your knowledge and belief is as to their accuracy 
and reliability. 

A. In my answer there are three statements. By a re-examina- 
tion with the data | have [ find that the first and third are the re- 
sults of experiments of which T have the details, and believe them 
to be accurate. The second I tind to be a memorandum without 
details, and I have doubt as to its accuracy. 


JAMES N. GAMBLE, 


Sworn and subseribed the Ist day of June, A. D. 1882. 
[SEAL] R. Ss. CHILD, Jr., 
Nota ry Public. 


Complainant's prima-facu Cuse closed, 


STATE OF PENNSYLVANIA, City and County of Philadelphia s 


At Philadelphia, in said county, upon the 5ist day of May and 
the Ist day of June, before me, a notary public for the Common- 
wealth of Pennsylvania, residing in the city of Philadelphia, person- 
ally appeared Robert Shoemaker, Richard A. Tilghman, Charles 
Bullock, Benjamin C. Tilghman, and James N. Gamble, who made 
oath and affirmation to their deposition by them subscribed that 
the same contained the truth, the whole truth, and nothing but the 
truth, which oath was administered by me before the commencement 
of their testimony. 

The said testimony was written out in their presence at N. W. 
corner of Ninth and Walnut strects, Philadelphia, at the office of 

George Harding, Esq., upon the said days. The said deposi- 
i19S tions were takenat the re puest of Richard A. Tilghman at the 

time and place named, to be used upon the hearing on ac- 
count before the master in the within-entitled case. 
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The said William Proctor ¢ al. were duly notified and attended 


by their counsel, R. HL. Parkinson, Esq. 
Witness my hand and official seal this first day of June, A. D. 
ISS2. 
[SEAL] R. S. CHILD, Jr., 
Notary Public. 


Lise Lnited States Cireuit Court for the Southern District of 


Ohio. Equity. 


R.A. Tinguaas, Complainant, 
Us, 


Procren & GAaMBie ef a/., Respondents. 
Llearine before Channing Richards, sq. hiaster, 


May Lith, 1885. 
Appearances: F.T. Chambers, for complainant; R. IL. Parkinson, 
for defendants. 


Henman ExpemMann, being duly sworn on behalf of the defend- 
ants, Was examined by Mr. ParkINson, and testified as follows : 


(). 1. Please state your name, age, residence, and occupation. 

A. Herman Endemann; my place of business is ino New York 
city; my residence is in Brooklyn; [am a chemist by profession ; 
nV age Is forty-one years, 

(). 2. What opportunities, if any, have you had of becoming famil- 
lar with the sciences, and especially chemical science, and with the 
practical applications of the same’? 

A. [studied chemistry two years and a halfat the Polyteelmie in 

Hesse-Cassel; then IT went to the University of Giessen, studied 
1200) there one year—studied chemistry; afterward [ went for 

three vears to the University of Marburg; in 1864 [took my 
degree as Doctor in’ Piilosophy and obtained an appointment as 
assistant professor at the Polytechnic at Stuttgart. I staved there 
tliree years and came then to the United States. I was at first as- 
sistant of Professor Chandler, at the School of Mines, Columbia 
College. 

(). State, In that connection, where that is. 

A. In New York city; then I beeame connected with the health 
department of the city of New York and stayed with the health de- 
partment for twelve years ; during that time have been frequently 
expert 1 patent cases, Since about ISSL [ severed mv connection 
with the health department and am now conducting a laboratory 
for investigations at No. 55 Nassau street, New York. 

Q. 4. In what class of questions has your work as an expert 
mainly been—chemical or mechanical? 

A. Alwavs chemical. 

(05. What familiarity have you with the German and English 
languages ? 

A. Lam a German by birth, and I learned the English language 
while [ was in this country—the last sixteen years. 
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». State whether or not vou read and speak both readily ? 
A. I do. 

7. Have you read the complainant’s patent in this cause? 

A. I have. 

Q. S. And do you understand the same ? 

A. I think I understand the same. 

(). 2). Have vou read the record—the transcript of record—in this 
cause? 

A. IT have read what I considered the most important portions 
of it. 

Q. 10. The most important part in what respect ? 

: A. In a chemical sense. 
1201 (J. 11. Have you read the depositions relating to chemical 
questions so far as you have in going over this reeord found 
such depositions ? 

A. I believe I have—the majority. 

(). 12. Have vou read and do you understand Exhibits No. 4, page 
247, and Exhibit No. 10, page 251, of the Supreme Court transeript. 

A. | have. 

(). 15. Have vou ever worked the process deseribed and claimed 
In complainant's patent ? 

A. I worked this process, especially the one deseribed in Exhibit 
No. 4, on page 247. 

(). 14. You did not quite understand my question, which was 
whether vou had ever worked the process described and claimed in 
complainant’s patent ? 

A. I have. 

(). 15. State whether or not the work of this Tilghman process 
Was carried on by you upon a laboratory seale or upon a manu- 
fucturing scale, or both ? 

A. It has been carried out by me on a laboratory and also upona 
Inanufacturing scale. ; 

(). 16. Describe the experiments or tests, state what material you 
used, what degrees of heat and pressure, what time, and what re- 
sults were obtained. 

A. On or about the 30th of Mareh, I am not quite positive as to 
date, | made, in the presence of Professor Morton, experiments treat- 
ing the materials under heat and pressure. The necessary motion 
for mixing the material was produced by a mechanical stirrer. 
The experiment was made at about 165 degrees centigrade, which is 
equal to about 90 pounds of pressure. The amount of fat and water 
were in equal proportions, and the operation was continued for six 
hours. At the end of these six hours the apparatus was allowed to 
cool, the fatty acid mixture was taken out, and the amount of fatty 

acid and neutral fat was determined therein by mechanical 
1202 analysis. T found that the mixture contained 61.83-100ths 

per cent. of free fat acids and about 38.17-100ths per cent. of 
undecom posed fat. 

A similar experiment on a manufacturing scale was made here 
in Cincinnati on the 10th of May, 1883, at the works of the defend- 
ants; the pressure use averaged about 150 pounds, as indicated by 


1252 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


the pressure guage directly connected with the tank. After run- 
ning the operation for about nine hours a sample was drawn, and this 
sample was examined by me, with the following result: 1 found 
therein 76.47-100ths per cent. free acid and the rest und composed 
fat. The (} eration was continued for nine hours more, and at the 
end of that time it was discontinued completely on account of the 
apparatus giving away. The amount of fatty acids contained in 
the fat which was taken from the tank was M45 100ths per cent. 
of free acid. | took special preesutions to inspect the apparatus, as 


'* 


“oor, gis suflien ntly Ce Ter soe W hie thie r it hired the construction of 


another apparatus Which was used ter a similar experiment, and 
found it te be the same. “Phe stirring device in this second expert- 
ment which TE have just mentioned was ditferent from the stirring 
cle View which We have been Usinhe in the Larko ratory ol lrotesser 
Morton, but it was yust the same as the defendants use in their 
works, and Which has been described. 

The third experiment was made on a manufacturing seale in the 
apparatus Which has been described by Mr. Tilghman in his speci- 
fication for his patent. Phe apparatus was inclosed in’ brick work. 
| have no personal knowledge as to its Interior construction, but 
What T saw of it seemed to correspond fully with the deseription 
given of the apparatus by Mr. Tilghman in the specification for his 
patent. ‘Phe apparatus was heated up slowly to the required tem- 
perature, the heating commencing the night) previous, when | 
took notice of smoke coming out of the chimney about two 

o clock in the morning, When they started the fire, and the 
2205 heating continued over twelve hours before the experiment 


was commenced, ‘There was a pressare-gauge at the end of 


the apparatus, which was kept at a pressure of about two thousand 
pounds, as far as it was practicable, but it varied. At various stages 
of the process the temperature of the fluid. as it escaped from the 
outlet, would vary, but it was kept below 212 degrees Fahrenheit, 
and as near as possible to that described in the patent. The quan- 
titv of fluid which was pumped through the apparatus in a certain 
time was carefully gauged bv others, amd. as TE believe and think 
that there will be Testitneny of other parties to that efleet. it will be 
UnNecessary for me to go tuto it. When the apparatus appeared to 
be in working order, which happened to be at 3.15 pom. the mix- 
ture of fat, or emulsion of fat and water, was pumped into the appa- 
ratus, and was due at the other end of the apparatus at about 3.25 
p. mn, provided it had been allowed to stay In the coil ten minutes, 


as the patent states: but it did not come until 3.26 on account of 


the cooler, Which had to be taken into account, and the puissadoe 
through, which consumed about three minutes more. The quan- 
tity of material pumped threugh the apparatus was from time to 
time gauged by the engineer, wlio was specially there for the pur- 
prose of secing that the apparatus worked in the Proper Way, The 
first sample T took was at 527 p.m.; at that time the tin was melt- 
Ing in the cavity of the apparatus; the pressure was 2,100 pounds. 
The sample which | took at this time contained 52.5-10ths percent. 
of free acid. 


“4 


“ 


— 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. = 12538 

The second sample was taken at 3.52 p.m., when the bismuth was 
barely melting; the pressure 2,000 pounds, the temperature at the 
outlet 178 degrees Fahrenheit. 

The third sample was taken at 5.57 p.m.; the bismuth was now 

fully melted, the pressure, as shown on the pressure-gauge, 
1204 1,600 pounds, the thermometer ISS degrees Falrenheit, and 
the fatty substance obtained from it contained 45.5-10ths per 
cent. of free acid. 

The fourth sample was taken at 542 pom.; the pressure was then 
1.400 pounds and the temperature 191 degrees Fahrenheit. 

The titth sampleat S47 pom : the pressure was then 1,950 pounds, 
and the te perature 12 che urees Fahrenheit. 

The sixth sample was taken at 3.57 pom; the temperature of the 
apparatus had cooled down, the bismuth became solid, and only the 
tin was melted: the pressure, as shown by the guage at the end of 
the apparatus, was 2.000 pounds, the temperature 162 degrees Fah- 
renheit; the fatty acids, or fat given off by the apparatus, contained 
o1.6-10ths per cent. free welds, 

The seventh sample was taken at 4.01 p.m.; the pressure was 
1,650 pounds, the temperature 165 degrees Fahrenheit. 

The eighth sample was taken at 4.26 p.m.; the pressure was 2,000 
pounds, temperature 168 degrees Fahrenheit; the lead commenced 
to melt at this stage of the proceedings, und the fatty acids contained 
in the mixture then taken were 81.25-100ths per cent. 

The ninth sample was taken and the lead was completely melted 
at 4.55 pom... and was taken while the guage showed a pressure of 
1{00 pounds, and the thermometer a temperature of 179 degrees 
Fahrenheit. 

The tenth sample was taken at 4.45 p. m.; the pressure 1400 
pounds, temperature 149% degrees Fahrenheit; the sample then taken 
contained 7S per cent. free acid. When this sample was taken the 
lead was melted. 

The eleventh sample was taken at 455 p.m., while the gauge 
showed a pressure of 2.100 pounds, and the fluid running out ata 
temperature of 11s degrees Fabrenheit: it contained 70.1-10th per 

cent. acids. The apparatus then gave way, 
1200 I vive these figures, with a certain reservation. So faras the 

quantity of free acid is concerned there might be a slight 
ditterence developed if we had to go over _—s and make these 
analyses under more favorable circumstances; but I do net think 
that the mistakes made in the snsieels would be greater than one 
per cent. 

Q. 17. When you speak of unfavorable circumstances affecting 
your analysis, do you refer to the circumstances attending the oper- 
ation of this apparatus, or simply to the cireumstances under which 
the analysis of the products were made? 

A. The circumstances under which the analyses of the products 
were made. They were made in a chemical laboratory in this eity, 
but the preparations were not so complete as I would like to have 
had them. 

Q. 18. Were they as favorable as you were able to obtain, or would 
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they or would they not compare favorably with circumstances under 


which chemical tests are ordinarily made ? 

A. The arrangements were sufficiently favorable to get results 
which demand a certain accuracy ; vet the accuracy would not be so 
greatas | would obtain under more favorable circumstances at home, 
but the difference between the results which were obtained and the 
different results which might be obtained, if 1 went over the results, 
would be very small. 

(). 19. You have spoken of experiments made in a laboratory 
with President Morton; whose laboratory were they made in, and 
where ” 

A. In Professor Morton’s laboratory, in Hoboken, New Jersey. 

(). 20. Ilow were the circumstances there, favorable or unfavora- 
ble’ 

A. The analysis I made at home in my own laboratory; I 
1206 only made experimets in this, and the analyses I did not 
complete; [took the samples along to my own laboratory. 

(Q). 21. How were the circumstances under which you made those 
analyses, favorable or unfavorable ? 

A. I think they were favorable. 

(). 22. In the experiments themselves, both in the laboratory and 
In the manufactory, stute whether or not vou endeavored to make 
all the conditions as favorable to a fair and full test as possible ? 

A. That has always been my desire,and I believe [ have done so. 

Q) 25. When you speak of the temperature in connection with 
the test made with this coil apparatus, cn a working seale, to what 
temperature do you refer by the degrees of Fahrenheit given, the 
temperature to which the material was raised in its passage through 
the coil or the temperature at which it caine from the cooler? 

A. The temperature at which it came from the cooler. 

Q. 24. By what was the temperature in the heated coil indi- 
cated ? 

A. By the melting of metals which were contained in the several 
‘avities of the coil. 

Q). 25. You speak of the apparatus as having given out; in what 
way did it give out? 

A. Which apparatus do you mean, the first or the second one? 

(). 26. The first and the second, each successively, 

A. The first apparatus was the ordinary apparatus which was used 
at Procter & Gamble’s works, which commenced to leak about ten 
hours after the operation had commenced ; a small amount of steam 
escaped aside of the rod which guided the pump. The escape, 
Which was not very large at first, became gradually inconvenient 
and seattered the fat over the whole place, and for that reason the 

experiment was discontinued. The stufling-box inclosing 
1207) the red which guided the pump gave way. The other ap- 

paratus, when broken, filled the working-room where samples 
were taken with heavy fumes of acroleine. The pipe which carried 
the fatty mixture from the coil into the cooler was broken, and 
dense fumes of acroleine and fatty vapors filled the reom to such an 
extent that we discontinued the operation. This had taken place 


ee 


| 
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just previous to the taking of the eleventh sample. Considerable 
lowering of the temperature at the outlet is thereby easily under- 
stood, because not so much fluid passed out through the water from 
the coil, and the cooling, therefore, was more complete. 

Q. 27. State just when these experiments on a working scale in 
the defendant's factory were conducted, and, if you can, who at- 
tended to the mechanical working of the apparatus. 

A. In the first experiments which were made in the ordinary 
tanks which are daily in use at the defendants’ factory, the regular 
employees of the place attended to them and gave us an oppor- 
tunity to see what pressure the tanks carried by attaching to them 
their pressure gauges. The experiment which was made in the 
Tilghman coil was altogether under the supervision of a gentleman 
who was introduced to me as Mr. Hill, the engineer. The first ex- 
periment which was made in the ordinary apparatus of Procter & 
Gamble was commenced on the 10th of May and carried out through 
the night and the next morning, and the cther experiment was com- 
menced on May 11th. Iwas not all the time with the apparatus on 
the first experiment, but I took turns with Professor Morton, I being 
there part of the time and Professor Morton being there the rest of 
the time. It was constantly under the supervision of Professor 
Morton or myself. 

Q. 28. You have spoken of the pressure-gauge varying somewhat 

from 2,000 pounds during the experiments with the coil ap- 
1208 paratus; state whether or not you endeavored to keep the 
pressure at any particular point, and, if so, what? 

A. I believe I did not do anything else than to merely go and 
call the attention of the engineer to remedy it. I had nothing to 
do with the apparatus; I merely made my observations. 

Q. 20. For what purpose did you call his attention to the varia- 
tion when it occurred ? 

A. So as to regulate it, if it was in his power to do so. 

Q. 30. Had you any other means of determining the temperature 
to which the material was heated in passing through the coil than 
by the melting of the different substance to which you have refer- 
red ? 

A. No, sir. 

Q. 31. When you speak of the time occupied in passing the ma- 
terial through the coil as being in excess of ten minutes, do you re- 
fer to the time occupied in passing through that coil in which the 
heating takes place, or did you include, when you say it was In ex- 
cess of 10 minutes, the time occupied in passing through the coil 
and the cooler as well ? 

A. If I spoke of excess of ten minutes, the cooler is included in 
the time. 

Q. 32. State whether or [not], in the experiments made with the 
Tilghman coil apparatus, any acroleine resulted or was given off. 

A. The acroleine was observable atmost from the commencement 
of the operation, but very faint at the first. The quantity of acro- 
leine increased with the increase of the temperature, and was quite 
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noticeable from the time that the lead commenced to melt, and in- 
creased from there on until the end of the operation, 

(). 35. What does the giving off of acrolemne indicate ? 

A. Decomposition of vlycerine. 
120) Q). o4. What means have vou of knowing what processes 
of separating fatty acids and glycerine having been carried 
on both in this country and abroad ? 

A. My knowledge is partly derived from practical experience by 
having been in various factories where such decompositions are car- 
ried out, but more yet from the literature upon the subject, and also 
partly from the experiments [ have made myself in comparing va- 
rious methods of saponification. 

QQ. oo). Where have you been in factories where this work was car- 
ried on? 

A. In Germany, in Jersey City, and in Cincinnati. 

Q). 56. In what places in Germany ? 

A. A factory at Heilbronn, which | have repeatedly visited with 
my students in the years from 1IS64 to 1867. In Jersey City I have 
visited the factory of Gross & Co., and in Cincinnati the faetory of 
Messrs. Procter & Gamble; IT have also made soap myself at one 
time. 

(QJ. 37. Are you familiar with the literature relating to the process 
of decomposing fat into fatty acids and glycerine” 

A. Yes, sir. [do not say that I have read everything, but [have 
read a good deal about it. 

Q. 38. Do vou know, either from your practical observations or 
from any information obtained by vour reading and. studies, of 
the separation of fat into fatty acids and glycerine being carried on, 
ona manufacturing scale for practical purposes, either now or In 
the past, by the use of water, heat, and pressure, without other 
agents ; if so, how extensively ? 

A. My knowledge of the literature or printed publications ts that 
rarious attempts have been made in Europe and elsewhere to 
introduce saponification of fat by water, heat, and pressure ; but 
they all, as far as my knowledge goes, have been abandoned 
on aceount of the fact that a complete saponification of fat by 

water alone is impracticable. In Dingler’s Technological 
1210) Journal, vol. 214, pp. 56, 57, and 58, published October, 

IS74, is an article of Birnbaum of an investigation which 
he has made with regard to the saponification process, which 
was employed in a factory in southern Germany; this  partic- 
ular factory was situated in Mannheim; it is not stated in this arti- 
cle, but I know it from other sources. T will furnish a translation 
and attach it to my testimony, having the same marked “ Defend- 
ants Exhibit Birnbaum, Dingler’s Polytechnic.” 

A French chemist, Berthelot, states that fats can be produced by 
heating glycerine and the fatty acid together, and it is therefore ab- 
solutely necessary that a certain temperature is kept, in order to 
effect complete saponification, and if that certain temperature Is not 
kept then the unification of the particles which had been split in 
two may take place again. ‘This is stated in Wagner's Jahresbericht 
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for the vear 1865, page 665. I will furnish a translation of the 
passage and attach it to my deposition, having it marked “ Defend- 
ant’s Exhibit Berthelot, Wagner's Jahresbericht.” 

In the report of Wagner for the vear 1864 I find, on page 630, a 
report of Melsen’s apparatus in a factory at Antwerp, as worked with 
the use of water and a pressure of 10 to 12 atmospheres, and that 
they have been compelled, in order to obtain satisfactory results, to 
add to that water from one to two per cent. of sulphuric acid, as 
otherwise only a portion of the fat will be saponified. I will furnish 
a translation of the article and attach it to my deposition, having it 
marked “ Defendant’s Exhibit Melsen’s Apparatus.” 

Similar statements with regard to the insufficiency of water—that 
is, water under pressure and corresponding heat—are found through- 
out the literature. 

Q. 39. What is meant by saponification ? 

A. All processes which tend to disrupt the union between the 
fatty acid and glveerine radical are classed under the name of 

saponification, 
}211 (). 40. Please enumerate briefly some of the processes that 
are classed as saponification processes ? 

A. The oldest saponification process is the one in which ordinary 
soap is prepared by means of alkali and fat. The second oldest pro- 
cess for the disruption of the union of these two constituent sub- 
stances, Which make up fat, is the treatment with sulphurie aeid ; by 
this method, as it was carricd out originally, only fatty acids were 
made, without regard to the manufacture of glycerine; later, how- 
ever, this method was modified to such an extent that the saving of 
the glycerine became possible. Then, the next in order, is the old 
lime-saponification process, by which, for the decomposition of fat, 
il large excess of lime was used, in order to pre wluce the decomposition 
of the fat, and: which was carried out at a temperature not akove the 
boiling point of water under the ordinary atmospheric pressure. 
Gradually this amount of lime has been reduced to such an extent 
that only small quantities of lime are employed, while the tempera- 
ture of the liquid was increased by the application of steam-tight 
apparatus. About the same time that these experiments were going 
on a number of methods were in use by which fat was decomposed 
by the use of steam and water, in the way of steam affecting the de- 
composition ; later on, Berthelot, of France, Mr. Tilghman, of Eng- 
land, and the Melsens, proposed a modification of this method, 
which does not differ from the method of using steam, as far as the 
chemical reaction is concerned. I believe those are all the methods. 

(). 41. Can you refer to standard authorities supporting the defi- 
nition of the term saponification which you have given above? If so, 
please do so, 

A. I have never used the word in any other sense. I will give, as 

reference, “ Fowne’s Manual of Chemistry,” London edition, 
1212 1868, page 663; “ Allen, Commercial Organic Analyses,” vol. 
2, page 120; “Muspratt’s Chemistry,” German edition of 
1877, vol. 4, page 458. In “ Erdmann’s Journal fuer Practische 
Chemie,” vol. 12, page 355, published in 1837, there is an article, 
158—S83 
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translated from an artiele of Edmond Fremy, which appeared in 
June, 1837, which states that sulphuric acid aets upon oils, and pro- 
duces a kind of saponification, and that the product of the action 
has been called sulphate of soap. Mackeve, in his “ Dictionary of 
Chemistry,” speaks of it asa sulphate of soup. T will prepare ex- 
tracts and translations, from che works quoted, of those particular 
parts which bear upon the question asked, as a part of my depost- 
tion. 

(). 42. Suppose you took the neutral fats actually used in a saponi- 
fication process, selecting a high grade of material, what would be 
the highest theoretical percentage of fat acid which could beobtained ? 

A. If the fat should entirely consist of tri-stearine, the bighest 
percentage would be %5.7-10ths per cent.; if it was of tri-oleine, 
.7—-L0ths per cent. ; the difference in the second decimal is not 
worth mentioning. Tf the fat consists completely of tri-palmiitine, 
the theoretical quantity whieh we may obtain from it is 95.2-10ths 
per cent. The neutral fats in tallow are mixtures of tri-stearine, 
oleine, and palmitine In various proportions ; and the consequence 
is, that the amount of fatty acids which can be obtained from one 
hundred parts of fat cannot be higher than from 95 and 2-10ths to 
Yo and 7-l0ths per cent., provided the fat is all decomposed, 

Q). 43. If, in working any process of such saponification, a larger 
percentage than that you have named appeared to be produced, how 
would you account for it ? 

A. That the fat had not been completely decomposed ; that some 

neutral fat had remained in the acid. 
a (). dt. Would the product, as a whole, be more or less valu- 
able by reason of the inerease of the quantity thus obtained ; 
In other words, would the entire product, including the additional 
percentage made uy) of other Ingredients, be more or less valuable 
than the percentage of pure fat acid which would result from per- 
fect saponttication ? 

A. An increase in the quantity of fat acid obtained always must 
Indicate an incomplete saponification ; and there would be, there- 
fore, a ecrtain amount of neutral fat, which would depreciate it con- 
siderably In value, 

Q. 45. Why would it depreciate it? 

A. ‘The presence of a neutral fat in the stearic acid would prevent 
the ready crystallization of the acid, especially the formation of 
larger erystals of the acid, and in this way prevent the obtaining of 
the finer quality, ora high grade of fattv acid. If all the neutral 
fats are pressed out the vield of free stearic acid would be extremely 
small, as the fat has the property of dissolving the stearic acid— 
carrying it away into the waste oleic acid. 

Q). 46. You have spoken from time to time of the “ Tilghman pro- 
cess)” What have vou included in that process; have you used the 
term as limited to the particular apparatus or degree of temperature 
mentioned in the patent,or have you used it with a broader signifi- 
“ation ? 

A. I have used it in a broader signification, for the reason that I 
understand that the Supreme Court has adjudicated that all tem- 
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peratures above the boiling point, where pressure is used, would be 


included in the patent. 


Otherwise, from my own reasoning, I have 


considered the limit to have existed in nothing but the use of the 
apparatus which is specially described. 

1214 Q). 47. How do you account for the fact that, in the various 
tests and experiments vou have made with this Tilghman 

process, you get so small a per cent. of fatty acid ? 

A. I account for that on theoretical reasons, because the real fats 
may be produced, as I have mentioned already before, by the action 
of glycerine upon the fatty acids so that, under certain cireum- 
stances, reunison of the separated substances takes place. It is also a 
well-recognized fact that if we take, for instance,ethers and treat them 
with water, there will be a certain degree of decomposition ; also, if 
we take, for instance, the acid and aleohol and desire to reunite 
them, we can never do that without other means completely. In 
other words reaction will only reach a certain point; after that cer- 
tain point has been reached the acid and alchol will lie side by side 
without acting Upon each other. As far as decom position is con- 
cerned the same facts will hold good in an opposite sense. 

(Q). 48. Are fats, chemically speaking, ethers? 


A. Yes: 


they are. 


(). 49. When was the artificial production of fats from glycerine 
and fatty acids acids first accomplished, so far as you know ? 

A. In the 1855. 

(). 50. By whom? 

A. By Berthelot. 

(). 51. Can you refer to any authority upon that and quote it? 

A. Berthelot’s Synthesis of Fats, Liebig & Kopp Year-Book, 1853, 


page 451, 


(). 52. Will you produce, to be made an exhibit in the case, the 
extract referred to? 
A. Yes, sir; I will do so ard will have it marked “ Defendant’s 
exhibit, Berthelot’s Svnthesis of Fats.” 
Q. 53. Would there, in your opinion, be such a reunion of 
1215 the constituents uniting neutral fats take place to the same 
extent where the process of saponification was carried on by 
the use of heat, water, and pressure without other agents, and what 
Is your reason for your opinion 4 
A. I am not prepared to answer that question directly. I am 
only acquainted with certain facts; | have repeatedly heated fat, 
under varving circumstances, with water alone, and always have 
come to the conclusion, as others have done before me, that water 
cannot completely decompose the fat; that there will,and must, be a 
certain residue of unsaponified fat, which is larger for lower tem- 
peratures and smaller for higher temperatures; whether, now, this 
is brought about that, at certain times, the liberated acid and libe- 
rated glycerine unite again, or whether decomposition goes on to a 
certain point where equilibrium is established in the mass, I do not 


know. 


Q. 54. Have you read the exhibit extract from Roret’s Encyclo- 
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pedia, page 474 of the Supreme Court transcript, and the patent of 
DeMilly and Motard, therein referred to, and do you understand it? 

A. I have read this extract and believe T understand the same. 

(Q). 55. Referring again to Exhibits No. 4, page 247 of this trans- 
cript, and Exhibit No. 10, page 251, please state whether or not you 
have made any experiments determining the effect of the process 
therein referred to; and, if so, what? 

A. I have made such distillation as has been described by Deb- 
rufraut, 

(). 56. Describe the experiment which you made and state what 
kind of a product you obtained. 

A. The apparatus In Which the decomposition of fat took place 
was a copper evlinder, into which a pipe was carried from above, 
Which carried into the retort or cvlinder the divided vapors of water; 

the copper vessel and contents were heated trom the outside 
12160 by a gas-lamp, and on the inside by the application of super- 

heated steam carried through the retort, and, consequently, 
through the mass contained init. The water as soon as it came in 
contact with the fat decomposed the fat into glycerine and free fat 
acids, and both the glycerine and the free fat acids distilled over. 
The sample of the fat acids which were obtained at the tirst dis- 
tillation, which, owing to some slight difficulty with the apparatus, 
was hot what it ought to have been, was about % per cent. The 
second experiment Was pure acid. ‘The first sample in the first ex- 
periment Was Impure because of a certain bumping going on carry- 
Ing over a certain amount of fat. The second was pure. ‘The resi- 
due, which Wiis lett in the retort, contained >.4-10ths per cent. ot 
free acid, while the fat which [used tor this first experiment con- 
turned less than one per cent. of free acid before the operation was 
commenced, 

Q). 57. Where did the fatty acid and glycerine distill to? 

A. Into a cooling apparatus in which they were condensed. 

Q). oS. What was the character of the glycerine obtained in this 
process ¢ 

A. It was pure good glycerine. 

QJ. 09. Was there any acroleine ? 

A. In the first experiment there was to a certain extent; the ap- 
paratus was out of order; occasional jerks caused the production of a 
certain amount of acroleine. In the second experiment there was 
hot a trace of acroleine. 

Q). 60. Who was present when those experiments were made ? 

A. Professor Morton and his assistant, Dr. Gever; they partici- 
pated in making the experiments. 

(Q). OL. State whether or not the instruetions contained in’ these 

Exhibits, Nos. 4 and 10. and with the ordinary chemical 
I217)0 Knowledge as it existed at that date there would) be any dif- 
ficultyv in obtaining these products by following the diree- 
tions there viven r 
A. Not the slightest, 
Q. 62. What do vou understand to be the reaction that took place 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1261 


in the process described in those Exhibits No. 4 and No. 10?) Was 
the fat distilled as stated ? 

A. The fat was at first decomposed by the water by uniting with 
the water, and thereby free fat acid and glycerine were formed, and, 
both being volatile in steam, were carried over into the cooler. 

Q). 65. Then what was the agent that effected the decomposition 
of the fat? 

A. The water. 

(). 64. What was the temperature ? 

A. The temperature was in the neighborhood of 300 degrees cen- 
tigrade, which is a little below the melting point of lead. 

(). 65. Can you state exactly what the temperature centigrade 
was ? 

A. It was about 280 degrees, but the temperature would vary from 
time to time, going a little higher sometimes and a little lower, but 
the average temperature was about 280. The patent says that de- 
composition should be effected at between 200 and 350 degrees cen- 
tirrade (or 556 degrees Fahrenheit). 

(). 66. Please state whether or not the chemical reaction which 
takes place upon fats with steam at any different temperature ts dif- 
ferent in kind from the reaction taking place with water at the same 
temperature, 

A. The action is exactly the same, only that in this ease the pro- 
duets of decomposition, or fatty acids and glycerine, carried away 
by the vapor are such as will complete the decomposition of the 
fat, while in the other case, where the glycerine and water re- 
mained in contact with the fat, decomposition seems not to be ob- 

tainable. 
1218 (). 67. Referring, now, to exhibit from Roret’s Eneyelope- 
dia, page 474, and the DeMilly and Motard patent therein 
referred to, have you made any experiment which would determine 
the practical effect of the process therein referred to? 

A. I have. 

(). 6S. Please describe those experiments, and state the results. 

A. The article in Roret mentions that it has been frequently sug- 
gested that the lime in the process of saponification may be consid- 
erably reduced if pressure is used. The pressure which was found, 
probably owing to the more incomplete facilities which boiler makers 
at that time could offer, was not much above that which would corre- 
spond to the temperature of 277 degrees Fahrenheit, which is a little 
over thirty pounds pressure. The modern industry gives facilities 
in furnishing us steam-tight apparatus of far greater strengths than 
were used in former vears, and, therefore, it was possible to reduce 
the lime toa verv small quantity: consequently | made a series of 
experiments in the presence of Professor Morton and lis assistant, 
who Was present in all cases but one, to determine the action of lime 
in the presenee of water under greater pressures. [ used in these 
experiments ohne per cent. of lime, l Teen, by one per cent. of lime, 
one per cent. of the weight of fat. Two experiments were made— 
one With ninety pounds and the other with one hundred and _ fifty 
pounds pressure. As a result of these experiments I found in one 
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eX perimne nt S4.18-100ths por cont. of free aed lial been produced, 
und this in the case of a fat whieh had less than one per cent, of 
free acid, while in the other, where a higher pressure was used, 
SS.7-100th=s percent, of free acid was produced, I should mention 
here that the fat was test lonly atter the lime had been removed by 
the aid of sulphuric acid, 
1210) (). 69. State whether or not, in your opinion, the deserip- 
tion contained in these exhibits is suflicient to enable a chem- 
ist, with a knowledge of the art that existed at the time, to practi- 
cally work out the process and obtain the results vou obtained, 


(Mr. Chambers, counsel for complainant, objects to the question.) 


The Masrern: The objection is overruled. 

Mr. Cuampens: Twili take an exeeption., 

A. IT am contident that it would have been possible with the 
knowledge that existed at that time with regard to saponification 
pore ICCSSCS, ; 

(). 70. What is the difference between the defendants’ process as 
deseribed in the record and the process set forth in the extract 
from Roret, as vou have observed ; are vou familiar with it as de- 
seribed ? 

A. The main difference between those two processes is that the 
defendants: process is carried out ata pressure of from 200 to 250 
pounds, and that after the operation has been continued for, say, 
nine or ten hours a change of water takes place, and thereby the 
product is finished, while in the experiment T have made, together 
with Professor Morton, only one water was used and less pressure, 


Adjourned until to-morrow, 


Turspay Mornine, May loth, 1Ss3. 

Q. 71. In what respect is the process worked In the detendant’s 
factory distinguished from what we have spoken of as the Tilghman 
process? [ mean to include in the term * Tilghman process,” as 
here used, any saponitication by means of heat, water, and pressure 

without other agents. 
1220 A. The defendants use heat, water, pressure, and lime, and 
Tilghman uses merely water, pressure, and heat. 

Q). 72. Is there any other distinction ? 

A. There is; the defendants change their water after the process 
has gone to a certain extent; they draw off the first water and work 
the same fat with fresh water. 

Q. 73. Has this change of water any ageney in affecting the re- 
sult ? 

A. From the examinations which IT have made I am confident 
that it has. 

Q. 74. What reasons can. vou give for this opinion; what exami- 
nations Is it based upon ? 

A. In various samples which were obtained with the aid of press- 
ure, heat, and water, in the presence of one per cent. of lime, the 
highest results, as far as the production of free fatty acids in the acid 
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mixture was concerned, was eighty-eight and six-tenths per cent. I 
received some time in the month of April from Professor Morton a 
sample of fatty acid which had been treated in the same manner at 
the works of Messrs. Procter & Gamble, with the exception that the 
water had been renewed. The amount of fatty acids which was 
found in this mixture was ninety-seven and a half per cent. of free 
fatty acids in the whole fatty mixture which was sent for examina- 
tion. The same comparison has been made with the products ob- 
tained by the Tilghman process, under the conditions of work at de- 
fendants’ factory, omitting the lime, but the amount of free fatty 
acids obtained under those circumstances, or the Increase of fatty 
acids by the change of water, was far less than in the case where the 
lime was present. 

(). 75. When you speak in your lest answer of ninety-seven and 
a half per cent. of free fatty acids as obtained, do you mean that 

that per cent. of the product obtained was free fatty acid, or 
1221 do vou mean that that per cent. of the fat was obtained as free 
fatty acid? 

A. IT mean thereby that the fat mixture obtained from the fat con- 
tained ninety-seven and a half of free fatty acids and two and a half 
per cent. of undecomposed fat. 

Q). 76. Can vou now refer to any authority confirming the state- 
ment vou have hitherto made as to the maximum amount of fatty 
acids from neutral? 

A. In Muspratt’s Hand Book of Technology, latest German edition, 
vol. 4, p. 455, the statement is made by Stass that purified tallow 
produces ninety-five and five-tenths to ninety-six per cent of free fat 
acids, and that fresh palm oil produces ninety-three and five-tenths 
to ninety-four per cent. 

(). 77. In the treatment of fats with heat and water how do you 
explain the difference of vield of fatty acid when the one per cent. of 
lime is used as compared with the use of these agents without any 
lime? 

A. The lime will convert some of the fat into lime soap. If water 
carries the decomposition to a certain extent lime will finish the 
operation and make a merchantable product. If, for instance, water 
would cause a decomposition producing a preduct containing eighty- 
four per cent. of free fatty acids lime will go beyond that and _ pro- 
duce a product, in accordance with the fact that lime will decompose 
a certain portion of the fat, forming lime soap. Whether this lime 
soap Which is produced is only neutral lime soap, or whether the lime 
may act in such a way that an acid lime soap is produced, is a ques- 
tion which is somewhat doubtful. Though it has been stated in the 
records over and over again by the experts on the Tilghman side 
that no acid salts of the fatty acids exist, we know that a great many 
are in existence. There is only one link wanting in this; that is 
the actual production of the acid lime salts. Acid salts of lime with 

fatty acids of less complicated composition than the non-vola- 
1222 tile fat acids are known. On account of their insolubility 
salts of the higher fatty acids may have been overlooked, 
though they may exist. In that case, of course, the lime might be 
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able to carry the saponification much further than if only neutral 
lime salts were obtained. At any rate one per cent. of lime will 
cause the saponification of eleven prer cent. of fat. But if an acid 
salt should exist the decomposition niielit be carried further to the 
extent of twenty-two per cent. 

(2.75. What is the equivalent in lime for a hundred pounds of 
neutral fat? 

A. About nine and a half pounds, 

{). a). What is the difference between glycerine obtained under 
the Tilghman Process, Where heat, water, and pressure only are used, 
and the glycerine obtained where one or more per cent. of lime is 
used for the saponification ? 

A. The glycerine obtained in the Tilghman process is free from 
any lime, while the glycerine obtained in a saponification process 
Where lime is used will always contain lime. 

(2 SU. Where lime is used, either in the quantity used in the de- 
fendants’ process, or in larger quantity, What treatment is necessary 
oes to its accustomed uses or is fit: for such 


before the glycerine ge 
uses ? 


A. It has to be freed from lime. 

QJ. $1. Is this equally true whether one per cent. or a larger 
amount Is used ? 

A. I should think so ; ves, SIP. 

(QJ. 82. What is the process by which the lime is removed ? 

A. By sulphuric acid in the first place, and by the appleation of 
bone-black as the second step in the refining of glycerine. 

QJ. 55. [Is there any other step? 

A. If merely glycerine for mere ordinary uses is to be 
1225) made there is no further step. Tf the finest qualities of 
elycerine are to be manufactured, distillation will come in 

and remove the lime salts completely, 

QJ. S4. [Is not this distillation necessary to qualify the glycerine for 
most uses to which it goes ? 

A. It is. 

Q. S85. When was this process of distilling glycerine first Invented ? 

A. In the year 1855. 

(J. S86. Can you refer to authority upon that? 

A. The distillation of glycerine was first carried out according to 
a patent by G. PF. Wilson and G. Payne in 1855. This statement is 
contained in the authorized reprint of the official report on the 
Vienna exhibition for the year IS75, in an article by kK. Kraut, 
professor of chemistry at the Polytechnic Institute at Hanover, in 
Prussia, in the third volume, page 506. 

Q. S7. Please make a translation of the paragraph referred to as 
an exhibit, to be marked “ Exhibit Kraut Fat Industry and Giy- 
cerine.” 

A. I will do so. 

QJ. 88. Name some of the principal uses to which glycerine is now 
put, stating, as nearly as vou can, when the several uses originated, 
and, in connection with your answer, state your sources of knowl- 
edge. 
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A. Very large quantities of glycerine are used in the manufacture 
of nitro-glycerine, which enters into the composition of a great many 
substances which may be classed under the general name of dyna- 
mite. Nitro-glycerine was discovered in the vear 1847 by Sobrero, 
but it was for many years not in use until Noble, in the year 1863, 
discovered an easy method of preparing it which was entirely with- 
out danger. I refer to the history in general in Musprat’s Chem- 
istry, German edition, vol. III, page 412, and so on. Very large 
quantities of glycerine are used on account of its chemical proper- 

ties, but chiefly because it is recognized as a food substance, 
1224 for the reason that Pasteur discovered that it is a regular 

product of fermentation, and is contained in all fermented 
liquors. (Compt. Rend., vol. NLVI, page 357.) 

On account of its physical properties it is used for the purpose 
of preventing substances from becoming dry, as for instance, ink, 
especially copying ink, tobacco, and it is also used as a cosmetic. 
It is used for filling gas meters, so they will not freeze, and is used 
toa certain extent in dveing. It is used as a preservative. It is 
used to keep leather belts from cracking. It has been proposed for 
the prevention of boiler incrustations. It is used in combination 
with other substances forthe production of eements ; used in whisky, 
beer, and wine. All these applications have been found for gly- 
cerine since it has been possible to obtain the glycerine sufficiently 
pure. The statements I have given can be found by reference to 
Wagner's Index. 

(). 89. Please refer to such articles relating to this subject ag are 
readily accessible in the volumes vou have cited ; state specifically 
to what branch of the subject they refer and the volume and page 
where thev are to be found. 

A. Can I use this index to Wagner's Year Book, prepared by Dr. 
I’. Guttschalk, for the volumes I to X and XI to XX? 

(Master ruled that the witness might use said index for the pur- 
pose of refreshing his recollection, but that he could not be allowed 
tu quote from it; to which ruling counsel for defendant excepted.) 

(). 90. State whether or not you are familiar with and have been 
in the habit of using this Wagner's Index as a means of referring 
to the articles purported to be cited therein, and whether or not it 

is a recognized standard in your profession as a guide to such 
1225 articles, and whether or not, in your use of it, you have found 
the citations to be correctly made. 

A. Lam very frequently in the habit of using this book. It is 
considered an authority with regard to the books of which it pur- 
ports to be an index, and I find that the references made therein are 
reliable. 

(Q). 91. Please make from it a translation of the references on the 
subject of glycerine therein contained, or those you deem most im- 
portant in this connection. 

(Objected to by counsel for plaintiff. Objection sustained, to which 
exception was taken.) 
159—SS3 
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(). 92. Please refer to the more import articles upon the subject 
of glycerine to which reference purports to be made in the index 
above referred to, verifving your references by the volumes them- 
selves, and giving the particular branch of the subject to which the 
articles severally purport to relate, and the page and volume in 
Which they are found, translating the titles to such articles. 

A. IT will prepare the list called fer. 

(). 93. Please state how, in your opinion, based upon yvour own 
experiments and your chemical knowledge, the process of sapontti- 
cation, by menus of heat, pressure, and water, without the use of 
other avelits, would COT pare In utility for manufacturing PUPpPoses 
with what is known in this record as the old lime-saponification 
process, giving your reasons for any opinions you may express. 

A. The distillation process and the old lime-saponitication process 
yielded, practically, pure fatty acids without any undecomposed fat. 
The yield of fatty acids after pressing is, under such circumstances, 
always the highest possible to be obtained. The product which 
comes from the presses shows always a higher melting point than 

can be obtaimed by any process Which does not produce il 
12260 complete saponification. The process by water compared 

with those processes which I have just mentioned will never 
produce a pure acid mixture, by which [understand the fatty mix- 
ture contamimng only the fatty acids and no undecom posed fat. For 
this reason there will be, on submitting the fat to the further pro- 
cesses Which precede the making of candles proper, and which con- 
sists in cold and hot pressing of those fatty cakes, either a smaller 
vield, or, ifa larger vield is actually obtained, the melting point of 
the ready material will be found considerably lower. The process 
carricd out by water will, therefore, give entirely different results if 
the same raw material is submitted to it and to any of the other 
processes, 

Q. 91. When vou speak in your last answer of obtaining a larger 
vield from the process where water, heat, and pressure only are 
used, do you mean a larger vield than is obtained by other processes, 
or What do you mean’? 

A. LT merely mean in comparison with the yield which may be 
obtained from: the same fatty acid mixture and without any reference 
to the vield which may be obtained by other processes of saponiti- 
cation. 

QJ. 95. As ameans of separating fat acids and glycerine on a man- 
ufacturing scale, what, ifany, would be the practical economy and 
advantage of any process which used heat, pressure, and water as 
the sole agents of decomposition as compared with either the old 
lime-saponification process or the distilling process ? 

A. A process using simply water and heat and pressure would, if 
it were possible to carry it to a successful end—by which [T mean 
that the neutral fats are completely deecomposed—have advantages 
on account of the fact that no chemicals are used, and that the gly- 
cerine Would be perfectly free from any foreign substances, especially 
of an inorganic character, 
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1227 Q. 96. Would or would not this advantage exist where one 
per cent. of lime was present ? 

A. The advantage in the process, as far as glycerine is concerned, 
would certainly not exist. 

(). 97. Is or is it net practicable to carry the process where heat, 
water, and pressure alone are used to what you refer toas a complete 
separation ? 

A. It is, aceording to the literature I have quoted, and according 
to my own experience, impossible to carry the water process to a 
successful end in the manner in which it has been described in the 
Tilghman patent. 

Q. 9S. Is it practicable in any other manner that you know of ? 

A. In no manner that | know of. 

a Now, having reference to results actually obtained in the 
saponification process carried on by water, heat, and pressure, with- 
out other agents, what would be the per cent. in utility, as a means 
of working upon a manufacturing scale, between this process and 
either the old lime-saponification process or the distillation process ? 

A. This would entirely depend upon the result: which is desired 
to be obtained. If it is desired to make pure stearie acid, and get 
the highest vield and an excellent product, the Process by water, 
heat, and pressure alone would never Le used. 

(). 100. For what practical purpose, if any, could it be used to ad- 
Vantage as compared with cither of the other processes above re- 
ferred to? 

A. It could be-used for the manufacture of very low grade ,pro- 
duets. It would also produce, as far as the fat acids are concerned, 
glycerine free from the inorganie substances directly. [f it be used 
for manufacturing glycerine, which does not need any distillation, 
the fatty acids would be without much value, as the process is an in- 

complete one. Candles made therefrom would be either costly, 
1228) on account of the sinall quantity of the vield, or they would 

be of a low grade, being partly tallow. The advantage may 
come in when one of the products would bring such a high price 
that the other might be neglected. If, for instance, the manufacture 
of glycerine, independent of the por “luction of the fatty acids, would 
make the process pay, the process could certainly be applied to ad- 
vantage. This question, however, is a purely hypothetical one, and, 
in the ordinary manufacture, as it is carried on at the present time, 
the two products must help to pay for the provess. 

(). 101. Am I to understand by vour last answer that, for the 
purpose of obtaining the glycerine, where the fat acid was to be re- 
jected, this process with heat, water, and pressure alone would be 
ndvantageous as compared with the lime-saponification process and 
the distillation process ? 

A. It would not be advantageous under the present circumstance 
and the prices, considering the price which glycerine brings. 

(). 102. How much more advantageous, if at all, than either the 
old lime-saponifieation process or the distilling process would this 
process be where the object was to obtain glycerine only, supposing 
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the price of glycerine to be sufficient to warrant the carrying on of 
the business for that purpose solely ? 
A. lt would bye Liesl advantageous Mt i the crise stands On account of 


Iveerin lve ner wrenter in the use of the lime pro- 


‘ . ~ 


thre Vik ia] ot thre y 
Phe ditlerenee would be onlyv—mav be—tn the price that the 
t bring on account of the one eontaining lime and 


‘ 


CUSS 
elveerdne nated 
the other being free trem: lie 

(). 1OS. Plow much more advantageous, Wat all, would it be, supe 
paste thre eh Ven rithes Wes thie enna obiect, te obtain the pure elven r- 
me by “the process using heat, water, and pressure only than it 
would by the old lime-saponitication proces and subsequent: refine- 

tent ana purification of the elves rine ” 
[eu A. Well, it would depend entirely upon the cost of the 
Various methods. 

Q). 104. Lunderstood you to say Ina former answer that for the 
purpose of obtaining glycerine, where that was the only product de- 
sired, the process of saponification by heat, water, and pressure would 
have an advantage for manufacturing purposes over either the pro- 
cess by distillation or the old lime-saponitication process. If the 
water process has a practical wdvantage for this PUPpose, What is the 
extent of that advantage ” 

A. Distillation is made superfluous. 

(). 105. Distillation of what ? 

A. Of the concentrated glycerine. 

(). 106. Is the cost of distillation of glycerine a large item as com- 
pared with the other costs of producing glycerine ? 

A. It is a considerable item. 

Q. 107. Can you state about what proportion it bears to the cost 
of saponification and of the materials ? 

A. I cannot. 

Q). 108. What reason have you for the opinion that it would be 
any cheaper or more advantageous to obtain pure glycerine by the 
saponification process, using ony heat, water, and pressure, than it 
would by either of the other processes and subsequent refining or 
purification of the glycerine ”? 

A. Glycerine has to be treated with chemicals in order to remove 
the lime, while the same treatment is not required in the case where 
no lime is used. 

(). 109. Would orwould not the cost of obtaining the same amount 
of glycerine by the heat and pressure process be equal to or greater 
than the cost of obtaining it by the lime-saponification process, In- 
cluding also the cost of refining it with the latter? 

A. I cannot tell. 


Adjourned till 3 o'clock }. Mm. 
1250) Terspay Arrernoon, May 15th, 1883. 
Examination of IH. Expr ann resumed by R. IL. Parkinson, Esq., 
solicitor for respondents. 


Q. 110. Assuming that the saponification process is carried on for 
the purpose of utilizing the fat acids, as well as the glycerine, state 
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what, in your opinion, would be the comparative utility of the pro- 
cess, Using heat, water, and pressure without lime and the old lime- 
saponification process ? 

A. The old lime-saponitication process would be, as far as utility 
is concerned, far superior to that us sing heat, water, and pressure, 

() 111. Make the same comparison between the process using 
heat, Water, and pressure without lime and the old distillation pro- 
CUSS., 

A. The value of the products obtained by the old distillation pro- 
cess Would be greater than the value of the products obtained by 
the process using water, heat, and pressure. 

() 112. By which of the two processes mentioned in the last ques- 
tion would the same amount and value of product be cheapest ob- 
tained ? 

A. by the distillation process, 

(QJ. 113. Can vou cite and translate any authority tending to show 
what was done with glycerine prior to 1853 ? 

I have a statement here, printed in the official report of the 
Vienna Exposition in 1873, made by K. Kraut, which IT will trans- 
late and tile herewith as “ Kraut moras 

(). 114. Please state whether or not the various works which you 
have cited in your deposition, fear from which you have made quo- 


tations, are recognized as standard authorities in the science to which 
they relate and upon the point to which they are cited. 
1251 A. The books from which | have frequently quote? are re- 


cognized among chemists as standard authorities. 

(). 115. Please make and offer as an exhibit herein a translation 
of an extract from Kraut’s report upon the Vienna Exposition, 1873, 
vol. 3, part 1, page 494, of authorized reprint. 

A. I will do so, 


The solicitor for respondents offers in evidence the following ex- 
hibits, being translations and extracts made by witness in accord- 
ance with answers above given, to wit: 

No. 1. Birnbaum, Dingler’s Polytechnic, vol. 214, page 56, and 
Musprat, 1877, vol. 4, page Lie 

No. 2. Be rthelot, WV agner = Year Book, 1865, page G60. 

No. 3. Wagner’s Year Book, 1864, page 650, 

No. 4. Fownes, 1868, page 665. 

No. 5. Allen, vol. 2, page 120. 
No. 6. Musprat, 1877, vol. 4, page 458. 

No. 7. Erdman’s Journal (Fremy), 1857, vol. 12, page 385. 

No. 8. Berthelot, Liebig and Kopp, Year Book, 1853, page 452. 

No. 9. Kraut, Fat Industry and Glycerine, Vienna Exposition 
Report (reprint of 1877), vol. 3, page 506. 

No. 10. Kr aut, Fat Industry and Glycerine, Vienna Exposition 
Report (reprint of 1877), vol. 5, page 506. 

No. 11. Musprat’s Hand Book of Technology (German edition, 
1877), vol. 4, page 455. 
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Cross-examination by EF. T. Crampers, Esq., solicitor for 
complainants : 

XQ. 1. You have stated that you have read what you consider 
the most important parts of the transcript of record in this case ; 
how did you distinguish the important from the less important 

parts ? 
1232 A. By partly reading the testimony therein given; if it 
bore pon chemteal questions, | continued it. If it bore Upon 
other questions, | discontinued it. [read the exhibits, except a few 
which contained correspondence between interested parties. 

XQ. 2. Can you state Wlocut depositions you read ? 

A. I read the patent granted to Mr. Tilghman, I did not read 
the correspondence between Mr. Proctor and Mr. Tilghman. T read 
the defendant’s answer with the exhibits mentioned im it; and also 
read some of the exhibits in the original—for instance, Roret’s. Tread 
the deposition of Wolcot Cribbs, James C. Booth (] do not know 
whether Tread both of his), R. Eo Rogers, page 75 to S81, Frederick 
A. Ghent (both depositions), Florence Verdin, page 156, Peter IT. 
Venderweide, page 165, R. Ogden Doremus. IT read the report of 
the commission to John Baptiste Moucir. I read the deposition of 
John Lawrence Smith, page ToL; Edward S. Remvig, 945: Charles 
I. Chandler, 956, and a number of others which | can not identify 
by name, and T ecannot tell how much T read from the others. 

XN Q.35. When was this case first brought to vour attention ? 

A. In January of this vear. 

XQ. 4. Prior to that time what experience had you in the manu- 
facture of fatty acids and glycerine. 

A. Thad taken my students twice to a factory in Teilbroun to 
Witness the decomposition of fat by lime in the manufacture of 
candles. [T also, when a student, had been to a factory in’ Eesse- 
Cassel. Tn both cases the old lime-saponification process Was In use, 
and the glycerine was allowed to run to waste, excepting that, at the 
Heilbroun factory, they admitted that they had made small quantities 
of glycerine on several occasions. Besides that, | had derived most 
of my knowledge of the fat industry from literature up to the time 

Twas called upon in this case. On one oceasion, in TS6S, 
12350 0 1 think, Lmade some soap from neutral fats. T have also 

carried out some experiments in the laboratory when T was 
assistant professor at the Polytechnic, in Stuttgart, as, for instance, 
the Miges Mourries emulsion saponification process. 

N Q.5. What pereentage of lime was used in the two factories vou 
Visited ? 

A. About fourteen per cent. in the Heilbroun factory. [could 
not state what it was in the other. 

X (). 6. State What the Process was as used in these two fae- 
tories. 

A. Water, fat, and lime, previously slacked to milk of lime, were 
brought together, and the whole heated while the mass was stirred. 
The mass increased in consistency, and the heating was continued 
for a certain number of hours. The mass was then transferred to 
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lead-lined boxes, where it was decomposed by sulphuric acid with 
the application of some heat. The fatty acids would collect at the 
top of the boxes and would be drawn off, nllowed to cool, and pressed 
ready for the manufacture of candles. That was the whole process 
of obtaining the fatty acids, so far as I saw it. 

X Q. 7. How long did you remain at the factory on each of your 
Visits? 

A. A couple of hours. I took the students around and explained 
to them the uses to which the apparatus was put and the process 
gene rally. 

XQ. 8. What percentage of sulphuric acid was used in these 
works ” 

A. | understand that the quantity of sulphurie acid used was 
about double the quantity of the lime, but I do not know that I 
made any special inquiry. 

XQ. 9. What was the density of the glycerine water resulting 
from the saponification of the fat, and was it acid or alkaline as it 
was run off. 

A. IT suppose it must have been alkaline, on account of the large 
quantity of lime used. As for the specitie gravity of the water, I 

could not make any examination under the circumstances. 
125-4 X% Q. 10. How much water was put into the saponifying 

tub In proportion to the fat? 

I eS % not tell; it was about eighteen vears ago. 
X Q. 11. Besides the experiments of which you have spoken 
have you made any other experiments since you were e mployed by 
the defendants? 

A. We commenced a number of experiments, but did not earry 
them through on account of the mechanical apparatus being im- 
perfect. A number of experiments were started which were not 
completed. 

X Q. 12. What were the uncompleted experiments ? 

A. They belonged to the series of Roret’s experiments and the 
Tilghman experiments, both. 

X (). 13. What do you Theat by the Roret experiments ? 

A. The experiments made with heat, pressure, lime, water, and fat. 

XN Q. 14. Did you complete none of these experiments ? 

A. 1 believe the first one was completed, but under some diflicul- 
ties, so that the result could. not be considered il fair one on account 
of some leakage through the stafting box through which the stir- 
ring rod passed. Most of the water which had been added was lost 
by evaporation within the first three hours. The lost water, or 
perhaps more, was added again and the operation continued three 
hours more. At the end of that time the sample was taken out and 
examined, 

X Q. 15. What was it like? 

A. It was better than any of the samples afterward obtained ; 
contained about 8S per cent, of free fatty acids, 

X Q. 16. What proportion of fat, lime, and water was used in this 
experiment, and what kind of fat? 
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1255 A. We used the same kind of fat in this experiment as In 

the others; if Was earctally prepared In the laboratory from 
beef tallow obtained from the butchers and rendered by ourselves. 
The amounts of various materials used were fat, 1000 grammes ; 
lime, 10 grammes: water, 500 grammes. 

XQ. 17. Did vou use the same quantities and proportions in the 
other experiments? 

A. In the others we used 500 grammes of fat, 1,000 grammes of 
water, and 5 grammes of quicklime. 

XQ. 1S. What was the heat in those experiments ? 

A. About 165° centigrade or 529° Fahrenheit. 

X Q. 19. Tlow was it stirred? 

A. With a mechanical stirrer having a multiplying wheel inside— 
10 or 20 to lL.) Phe crank outside was turned about SO times per 
minute, making from SOO to 1,000 revolutions of the stirrer inside, 
which was made like an egg-beater, with several wire loops. 

X (). 20. Deseribe the vessel and low it was heated. 

A. An iron vessel 15 inches in diameter and of the same height, 
lined with lead, heated by gas. It would hold about 5,000 grammes. 

XQ. 21. Was the glycerine water obtained acid or alkaline, and 
of what density ? 

A. It was acid; did not measure the density. 

X QQ. 22) Were all your experiments, excepting the distillation ex- 
‘riments, conducted with this apparatus % 

A. All them were made before we came to Cincinnati. 

XQ. 25. How did you charge this apparatus and how get at its 
contents to take samples? 

A. We unscrewed the cover to charge it, and did the same for the 
purpose of taking samples. 

X Q. 24. What was the largest percentage of lime used in any of 
your experiments ? 

A. One per cent. 
1256 XQ. 25. Tlow many experiments in all did you make with 
this apparatus ? 

A. T could not tell. Weeommenced a good many, but on account 
of mechanical difficulties did not finish them all. 

X Q. 26. Tlow many complete experiments ? 

A. So that we felt perfectly safe with the results. Two. 

XQ. 27. State the proportions of fat. and water in those two ex- 
periments ? 

A. In one 500 grammes of fat and 1,000 grammes of water and 5 
grammesoft lime. Inthe other 500 grammes of fat and 1,000 grammes 
of water. No lime. 

XN Q. 28. How long did the treatment continue, and at what tem- 
perature ? 

A. It continued for six hours at a temperature of about 165° cent., 
measured by means of a thermometer inserted through a tube, whieh 
penetrated into the interior of the vessel, and which was partially 
filled with parattine. The temparature was pretty near uniform. 

XQ. 28. After reaching Cincinnati what further experiments did 
you try? 
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A. We made one experiment on a manufacturing seale, using with 
the fat water under heat and pressure only, and one experiment 
only using one per cent. of lime, in aldition to the materials used 
in the other e xperiment. We also used the so-called Tilghman coil 
for the purpose of obtaining an insight into the working of this pro- 
cess. 

X Q. 30. What did you do with the coil? How often did you 
use it? 

A. I used it during a portion of one day. 1 was present when the 
fat and the water were weighed off. and timed the fluid in its pas- 

sage through the coil, and also took samples from time to time, stat- 

Ing ‘the hour and minute when taken, the pressure near the 
1237 outlet, and the temperature of the fluid as it ran from the 

cooler. I also examined from time to time the wires which 
were inserted into the cavities of the apparatus in order to ascertain 
which of the metals were melted. 

X Q. 51. These were all the experiments which you made, were 
they ? 

A. I have enumerated all, except the distillation experiments and 
those which were not completed, and of which I have no notes. 

X Q. 32. How many distillation experiments did you make? 

A. Two; the second one was complete; the first was in so far un- 
satisfactory, as by some minor fault of construction, for which the 
process cannot be blamed, the distillation was somewhat irregular. 


Fripay Mornine, May 18th, 1883. 


Cross-examination of Hf. EXpbeMANN resumed by F. T. Ctam- 
BERS, Esq.: 

X Q. 35. What quantities of fat did you use in your two distilla- 
tion experiments ? 

A. I think we used in each about the same quantity, 150 grammes. 

X Q. 34. How long did you continue the first distillation ? 

A. For about one hour. 

X Q. 85. At what temperature, so far as your apparatus showed 
it? 

A. About 500° cent. 

X Q. 36. And the temperature of the second experiment? 
1258 A. About the same; perhaps a little lower. If I recollect 
aright, it was conducted at an average of about 280° cent. 

X Q. 37. In the tirst experiment acroleine was produced, and you 
found ne utr al fats mixed with the distilled acids, did you not? 

A. Yes, sir; I did find about one per cent. of unsaponified fat, 
and acroleine was formed at the end of the experiment; the tem- 
perature was lower than at the commencement, perhaps 250°, and 
acroleine continued to form at that temperature. 

X Q. 38. What per cent. of the mass treated was distilled over in 
the first experiment? 

A. About 20 per cent. 

X Q. 39. And in the second ? 
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A. Teould not tell, but considerably more, perhaps 50) per cent. 
No account Was taken of the amount distilled. 

XQ). 40. Tlow long did the second distillation continue ” 

A. About three hours, P think: | took no account of that either. 
The second experiment was continued for a considerably longer 
time than the first for the reason that we intended to ascertain 
Whether the formation of acroleine was, In this case, a mere matter 
of time or whether its formation could be prevented by carrving 
on the distillation in a more steady manner than in the first one. 

X Qo 41. Was Dr. Henry Morton present, and did he assist in 
these two CX] riments 7 

A. TL could not exactly say in what manner he assisted in the ex- 
periments. TL believe bis assistance was mainly restricted to his 
presence, We were both in and out during both experiments; first 
oneand then the otherattended while they were going on. After the 
apparatus had been put together the whole work consisted in watch- 

Ing the apparatus, and while Professor Morton may not have 
1200) welled out the fat that was used in’ the operations, he cer- 
tainly assisted inthe subsequent observations, 

XN Q. 42. Why did vou not continue either of these experiments 
until vou lad distilled the entire contents of your still, as must be 
the case in uny practicable manufacturing operation : 

A. The suggestion that the distillation must be continued to the 
end in any practicable operation is) cntirely unfounded, as fresh fat 
may be ran into the still continually while the operation is going on. 
The object of the experiment was to ascertain whether the fats, pre- 
viously to their distillation, would be converted into fatty acids and 
elycerine, it suggested itself to me, it such were the case, the fat 
remaining in the still, after it had passed through this operation, 
would contain more fatty acids than when putintothestill, To make 
such iit experiment it was Necessary to discontinue the operation at 
some point before all the contents lad been distilled, 

XN 0.45. Did your experiments prove, In vour estimation, that it 
was practicable to completely and economically distill neutral fats 
into fattv acids and glycerine on a manufacturing seale ? 

A. The experiments proved conclusively that it is possible to effect 
il complete decom position of the fit into glycerine and fatty acids, 
The experiments were hot made on a manufacturing scale, and, for 
that reason, deductions with regard to the economy of the method, 
could not be drawn. 

XN Q. 44. You swear then,as a matter of fact, that neutral fat can 
be entirely converted into fatty acids and glycerine by a steam dis- 
tillation ’ 

A. T do, as faras my experience goes, and Tam not aware of anv 
facts to the contrary, excepting a number of statements to the con- 
trary In the Supreme Court record in this case, of which T remem- 
ber several made by Prof. Booth. But the experiments of Prof. 

Booth are so entirely at variance with my own observations 
1240) and well-recognized seientitie faets, that IT do not consider 
them worthy of credit. [believe rather that his experiments 
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have been made in the partial absence of the precautions that have 
been desertbed, 

XN Q. 45. You feel quite safe, then, in asserting this as a matter of 
fact, and in severely criticising Prof. Booth for entertaining a con- 
trary opinion, in spite of the fact that vou don’t know, from your 
own experiments, that any given quantity of neutral fat has been 
even half decomposed into fatty acids and glycerine by steam dis- 
tillatien ? 

A. Ifa given quantity of fat is decomposed by steam, free fatty 
acids and glycerine are formed, whieh distill, leaving the fat practi- 
eally the same as it was before some of the fat had been decomposed. 
If | had continued, therefore, this process toa certain extent, | be- 
lieve Tam justified to conclude that the experiment might be con- 
tinued to the end without any other results being obtained excepting 
that while the fat in the still diminishes in quantity the distillation 
may become irregular on account of the faet that some portions of 
the still are superheated while other portions are subjected toa lower 
temperature, 

XQ. 46. How do you know that the residue left in the still was 
unaltered neutral fat, capable of a similar complete distillation ? 

A. The fat had the same appearance, almost, as the fat which had 
been put in. It was a little whiter and a little harder, and con- 
tained, according to my estimation, 3.7 per cent of free fat acid. I 
um not aware of the fact that the presence of free fat acid in the fat 
would prevent its applicability to the distillation process. 

X Q. 47. Let me see if lL understand your reasoning correctly. 
From your observation of this residue you found that it differed 
from the original charge of the still in being whiter, in being harder, 

and in containing more free fatty acids, and you infer, from all 
1241 these changes, that no changes had taken place, and that the 
properties of the material remain unehanged. Am I right? 

A. The percentage of free fatty acids which I found, would, in my 
opinion, aecount for the slight changes in the appearance of the fat, 
with the exception of its greater whiteness, which is dne to the action 
of water or other not well-defined substances contamed in the fat. 
A similar action is observed when treated with water under high 
temperature and pressure. 

X (). 4S. You do not answer mV question. [ did not ask you 
what caused the changes observed, but as to vour inference from 
the changes; please answer my question with this understanding. 

A. It would be impossible for me to draw any inference of the 
changes which the fat had undergone, without reference to chemical 
analvsis and a knowledge of the facts, by mere external appearance 
of such fat. The difference is in physical properties, while the chem- 
ical properties remain the same. I infer from these changes that 
the fat is different from what it was before. 

X Q. 49. Hiow do you know that the difference is only in physical 
properties, while the chemical properties remain the same ? 

A. In my examination for the determination of free fatty acids 
contained in this fat, I saponified the fat and met with no abnormal 
behaviour whatever. 
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X Q. 50. The residue of which you have been speaking was the 
residue of your second distillation, | understand ” 

A. It was the residue of the first distillation. 

X Q. 51. Did the residue of the second distillation differ from the 
residue of the first distillation, and, if so, in what respects ? 

A. [did not examine it chemically. At the time when the see- 
ond examination was finished | had to leave Prof. Morton’s labora- 

tory, and did not see it. therefore. 
1242 X @. 52. You have stated as a matter of fact that the resi- 

due of the distillation in which vou obtained free fatty acids 
and glycerine in the condenser without admixture, without neutral 
fat, and without the production of acroleine was unaltered neutral 
fat, in so much as it was capable of farther and complete distillation 
into fatty acids and elycerine, and now vou state that you never 
even saw this residue.  TLow do vou reconcile these statements? 

A. T have never made the statement that | examined the fats re- 
maiming in the still from the second distillation, 

XQ. 55. Do you mean to say that. in answer to my 46th cross- 
Interrogatory, Which was as to the condition of the residue of the 
distillation in whieh the separation was “complete” vou did not 
mean me to understand that vou referred to the residue of your 
second distillation experiment r 

A. Tt may appear here that there is a discrepancy, but if we con- 
sider that inca chemical laboratory we rarely finish an analysis on 
one sample, and so in our investigations we made a number of ex- 
periments In order to reach a theoretical conclusion, and as in these 
questions Twas asked rather as regards the conclusions Thad drawn 
from my experiments than as to the details of the experiments them- 
selves, | have not hesitated to use the faets elicited from both experl- 
ments. LT have no doubt that the residue obtained in the first ex- 
periment was capable of being made the basis for a complete dis- 
tillation, if such were practicable, in the manner assumed in cross- 
question 46. The word “complete” is used in connection with 
complete distillation, and T understood it in the sense of distillation 
without residue, whieh might remain in case of deeper going 
molecular changes in the mass. 

XN Q Ot. My cross-question 46 was intended to be as to how you 

know the condition of the residue of the successful distilla- 
1245) ation and its capacity for a further similar complete distilla- 

tion. Now, Tunderstand you to say that because in an un- 
successful disullation in which vou did not distill over more than 
20 per cent. of the material, and in which the residue was so en- 
lirely changed that even at a temperature of 250° C. it continued to 
give off acroleine, you found such residue to be whiter and harder 
than the fats used, and to contain et per eent. of free fat acids, and 
tu be capable of complete saponification with an alkali; therefore 
your Inference Is so strong that vou are willing to state as a matter 
of fact that in anotherexperiment in which vou distilled over nearly 
oO per cent., and in which, at a temperature of 280° C., no acroleine 
was produced, the residue, whieh you never even saw, was also 


whiter and harder, and also contained 3.7 per cent. of free fatty acids, 
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and was fitted for continuous, complete distillation without the pro- 
duction of acroleine. Please explain how and why you formed this 
opinion. 

A. I have not stated that the residue in the second distillation 
had these properties. The problem which presented itself in this 
Investigation was simply is the fat volatilized to any extent and de- 
composed in the shape of vapor, or is the fat volatilized while it is 
solid and in contact with water in the state of steam. There are 
two ways in which an answer can be given to an inquiry put, by 
making a scientific experiment. In the first place, there may be 
after steam treatment more free fatty acid in the residue, or the dis- 
tilled product is perfectly free from neutral fats. In the second 
distillation process the fat acids distilled were perfeetly free from 
neutral fats. The examination of the residue in the still after the 
first experiment would have also been neglected if the distilled fatty 
acids had been perfectly pure; but they were not perfectly pure, as 
they contained neutral fat, and it became of interest to ascertain 

whether the fat residue contained free fatty acids. If it did 
1244 contain free acids, the results might be taken as confirmatory 
of the theory. 

That, in the second experiment, at no time acroleine was noticed, 
though the experiment was carried over a longer time, must be 
taken as Indicating that the process would continue indetinitely, un- 
less the conditions were changed. [| have also stated, repeatedly, 
that the first experiment did not fail in any other way, but merely 
in the fact that the distillation was irregular. The original arrange- 
ment of the apparatus oceasioned a condensation of water in the 
pipe that conneeted the superheater with the boiler. When the 
mass of water so condensed in the pipe was sufficient to fill it en- 
tirely, the steama would throw the liquid water into the superheater, 
and this naturally would cause explosive-like ebullitions of steam. 
Itisa well-known fact that glycerine is a substance which, in the 
distillation process, suffers first, while the fatty acids are compara- 
tively little changed, unle s the temperature goes above that of 
melted lead. While, therefore, these irregularities may have been 
the cause of the decomposiiion of some of the glycerine, and evidently 
were, for the apparatus continued to give vapors of acroleine even 
after the temperature had been reduced to 250° cent., I think it is 
quite safe to accept, from the results obtained, that the fats are first 
decomposed and then volatilized. 

(The solicitor for complainants objects to further answer in this 
direction, because not responsive to question.) 


The master rules that the latter part of the answer Is not respon- 
sive, and that the witness should confine his answer to reasons for 
his opinion, if such be his opinion, that the residue in the 
1245 second experiment was of the nature stated in the question, 
to which rule solicitor for defendants excepts for following 
reasons : 
1. That in his opinion the answer is responsive to the question, 
and 
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That it is cirected to the correction of Insinuation and misrep- 


resentations as to the witness’ testimony embraced in the reeital of 


the question to which it Is made. 

Because the ruling operates as license of counsel to misstate, 
misrepresent, and disparage the witness In his testimony, while 
closing the mouth of wittess to any explanation hecessary to protect 
him against such abuse or misconstruction, and preventing him from 
pointing ont such distinctions and stating such facts as are proper 
and necessary to the understanding of lis answers given or to be 
eiVen., 


A. In stating that the fat contained 3.7 per cent. of free fatty acid 

I did not mean to convey any other fact than that fats under such 

treatment would become richer in’ free fatty acids than they were 
before. If the question, therefore, states that [should adhere to 3.7 
per cent. of free fatty acids T consider it unreasonable. T have a very 
strong opinion that the fatty residue in the retort contained more 
free fatty acids than the fat originally taken—perhaps more, and 
perhaps less, than 3.7 per cent. Tf fat contains free fatty acid we 
know it will become harder and whiter, and T bcheve, therefore, that 
the residue was harder and whiter, unless the fattv acid should 

united with some oxide of Copper derived from the COP per of the 
apparatus, Which is possible, inasmuch as the apparatus had been 
used for about three hours, and which would o1ve it a tinged cast, 

Fat is only to a verv small degree volatile, and then only under a 

considerably-dimiunished Pressure, as, for Instance, under an 
124600 air-pump. It is, therefore, @ prioré certain that fat must be 

decomposed first by water Into its hydrated constituents, to 
wit, fatty acids and glycerine, before volatilization is possible. 

XQ. 55. In your opinion, what percentage of free fatty acid can 
be obtained from a given quantity of neutral fat by steam distilla- 
tion ? 

A. T have not made a quantitative experiment to ascertain. the 
quantity of fatty acid obtained from neutral fat by this process. It 
Is certain that some of the fatty acids may be lost, as they are in 
every operation carried out for manufacturing purposes > but, from 
What I have read, and from the products [have obtained, lam of 
opinion the loss would not be greater than from 2 to 5 per cenr. 
below the theoretical vield of 95 per cent. 

XN Q.956. You are satisfied, then, that a practically thorough de- 
composition ean be so effected: and your opinion is based Upon the 
facts that in the distillation vou made you obtained free fatty acids 
and glycerine and a residue of over 50 per eent., which, in your 
opinion, would continue to distill iike fresh neutral fat? 

A. Tam: satistied that a thorough decomposition can be ¢ arried 
out by this process, and that opinion is based upon the facts sub- 
stantially stated in the interrogatory, and also the fact that no by- 
products of decomposition were observed. 

XN Q.57. What proportion of water to fat acid came over into the 
condenser in vour two distillation experiments ? 

A. The exact proportion was not noted, but the quantity of water 
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in the distillate was much greater than the quantity of fat acid ob- 
tauined—about the same in both—four to five times as much. 

X Q. 58. In your distilling experiment, when you got less than 
50 per cent. of fatty acids and a residue, which vou think to have 

been substantially neutral fat, these results convineed you, 
1247 you say, that prolongation of the distilling would result in 

a practically thorough decomposition ; and “T understand you 
to say, in vour direct examination, that In your experiments with 
what.you call the Tilghman process, in which you obtained much 
more than 50 per cent. of fatty acid, and a residue which you knew 
to be neutral fat, you were convinced that a continuation of the 
treatment would not effect a practically thorough decomposition. 
Please say if | am correct; and, if so, how do you explain such con- 
trary deductions from such similar facts ? 

A. Your statement of the theories I have advanced is correct. It 
is true that both reactions are practically the same, both resulting in 
the formation of stearic acid and glycerine. The products of de- 
composition are, however, in the distillation process, removed from 
the fat in the retort, while in the Tilghman proeess the glycerine 
and fat acids remain with the fat. 

X @. 59. You have stated that, in your first distillation — 
ment, acroleine continued to be give nN off at as low a te Inperature a 
250° cent. If this distillation had been continued, do you think 
the production of acroleine would also have been continued ? 

A. I believe it would as long as the apparatus worked in the 
irregular manner [ have indicated, 

X (). 60. Did vou try the effect of distiliing any of the residue of 
the first distillation in the apparatus after you had corrected its de- 
fects ? 

A. No, sir; the material was divided into two parts; one part I 
took to my laboratory, and the other was retained by Prof. Morton. 
The quantity left after the division and examinations would have 
been too small, 

XQ. 61. Did you ever completely distill any given quantity of 

neutral fat, large or small, so as to leave no residue ? 
1245 A. I did not do so,and I do not believe it to be practicable, 
for the reason already stated, that the reduction of the fat in 
the still would cause certain portions of the still to be overheated, 
whereby the fat may be decomposed by the heat alone without the 
contemporaneous action of water. In all such operations it 1s nee- 
essary to keep the fat on a certain level. 

X Q. 62. What do you mean by water in your last answer—liquid 
Water or steam ? 

A. I mean steam. 

XQ. 63. Then answer my 61st question with the understanding 
that overheating is prevented as it was in your apparatus by the 
constant presence of steam ata regulated temperature and by the 
anthracine both having its temperature also kept to a regulated de- 
gree, 

If such conditions as the question assumes could be practically 
had I believe that the experiment could be made. 
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XQ. 64. Do you consider vourself qualified by your experiments 
and your reading to giving an opinion as to the economical com- 
mercial practicability and value of the steam distillation of neutral 
fats ? 

A. In the ordinary sense I do not, but as far as the applicability 
of the incthod to produce certain results is concerned Ido. In the 
ordinary sense the economical value would have to be decided by 
an engineer, While the question of what the method is capable of 
producing is a question which [ have tried to solve. 

X Q. 65. Do vou or do you not consider vourself qualified to state 
whether steam distillation of neutral fats is more economical than 
What is known as the old lime-saponitication process, both processes, 
for Instance, being applied to tallows ? 

A. Inasmuch its both Processes produce about the Silthie produet 

I would, in the sense T have given my testimony, consider 
1249) them equivalents. As faras the actual cost of carrving out 

each of those methods is concerned | ean see that there ean 
be no reat ditference in cost: but a more detailed statement [Tam 
hot prepared to make, as that is the task of an engineer, and T do 
hot consider rh self qualitied lw make it. 


(Question repeated and a direct answer requested.) 


A. Asa business question PT eannot answer it, 

\ (0. 66. Are Vou aware of the fact that the defendants have in 
their factorv a number of stills ? 

A. TL have seen one still, and heard that another was in existence 
which was used for the distillation of some residue, but do not know 
What the residue was. 

X Q. 67. These stills are provided with apparatus for superheat- 
Ing steam, are they not? 

A. Yes, sir. 

X Q. 6S. Do you know whether the defendants use or have used 
them for distillation of neutral tats ? 

A. I do not know. 

X @. 69. Was the water which came over into the condeser with 
the fatty acids in your distillation experiments acid ? 

A. In which experiments ? 

X (). 70. State as to both. 

A. They were both acid, 

XQ. 71. Did you ascertain the amount and kind of acid present 
In this water? 

A. The water in the first distillation had an acroleine flavor. In 
the second distillation the water was odorless, colorless, and taste- 
less, but had a slight acid reaction, which was due to some small 
quantity of fatty acids dissolved in it. On concentration the sweet 
taste of glycerine was observed. 

XQ). 72. Have vou visited any ether fat-acid works in this eoun- 
try excepting Gross’s, in Jersey City, and the defendants’ in Cincin- 
nati? 

A. T have not. 


| 


‘ 


{ 


b> 


ae 


{ 
‘ 


| 


‘ 
) 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1281 


1250 XQ. 73. Steam distillation of neutral fats was not practiced 
in either of these works, was iv? 

A. IT could not tell. 

X Q. 74. Did you see it or hear that it was practiced ? 

[ believe it is not practiced at the present time. In steam dis- 
tillation practiced at the present time decomposition is aided by the 
use of some sulphuric acid, 

XQ. 75. Did you ever see this sulphuric-acid distillation process 
In use? 

A. Not that [ know of. 

X Q. 76. Will vou please detine, as clearly and fully as possible, 
exactly what you think the Tilghman proeess, which you have 
spoken of in your direct examination, to be? 

The Tilghman patent produces decomposition of fat by water 
at temperatures above the boiling pont of water and under pressure, 
this decom position to be carried out either in an apparatus de- 
scribed in the patent or in an apparatus known and in common use 
at the time, excluding all apparatus the invention of which is later 
than the Tilghman invention having patentable novelty: also ex- 
cluding all substances beside those mentioned in the patent and 
using those mentioned in the patent only for the purpose and in the 
manner preseribed, 


Adjourned until to-morrow morning, 
Sarcrpay Morning, May 10th, 1883. 


Cross-examination of I. EXpemann resumed by F. T. Cuam- 
beRS, Esq.: 


XQ. 77. Am I to understand by your answer to the last 

1251) question that, in your opinion, the decomposition of neutral 

futs into fatty acids and glycerine by means of water under a 

high temperature and pressure is not an infringement or use of the 

Tilghman process if it is carricd on in a vessel having, for instance, 
il patented stirrer ora patented stop-cock Or pressure-2auge, 

A. It would be an infringement of the patent. 

XQ. 78. Please explain what vou do mean in your 76th answer 
when you state, as T understand you, that the use of the process de- 
scribed in my last question would not be an infringement or use of 
the Tilghman process if carried on in an apparatus having patent- 
able novelty ? 

A. | would consider the use of an apparatus having patentable nov- 
eltv for the execution of the Tilghman process an infringement of 
the Tilghman process, and vice versa. T would consider Mr. Tilgh- 
man to infringe if he should use, or cause to be used, such patented 
apparatus, If the upparatus possesses patentable novelty, without 
being patented, I should consider it proper that the merits of the 
original patent and the modification proposed be respectively con- 
side red in reaching a conclusion as to low much is due to the one 
and how much to the other. 

X (). SO. Do I understand you correctly “as Asse rting in your 76th 
answer that the use of the apparatus Known or used at’ the date 
161—S55 
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of the patent is to be considered as contemplated by the patentee, 
and sueh use to be an infringement or use of Mr. Tilghman’s pat- 
ented process purely and simply ? 

A. TL believe that such use was net contemplated by the patentee, but 
the construction given by the Supreme Court introduces the feature 
Into the pritent, ani UHV ole treating fat with water under heat 
and pressure Tn abapparatus Known and in use at the date of the 
Tilghman patent would intringe that patent purely and. simply 

aecording tothe construction given tortby the Supreme Court, 
i202 XN QoST. Tho reading the exhibits printed in the supreme 

court record did vou read the letter to the Commissioner of 
Patents, dated August 7th, Psod, printed on page 5, and ex- 
plaining that the patentee did not tntend to limit: his process to 
the use of any form of apparatus or to any degree of heat and 
Presstire ’ 

A. TL have net read it so far, but will do so now. Reading this 
lett - bot thraat Mr. 1}. [> Tilghman contemphited, perhaps, the lise 
of other apparatus, whieh T understand, however, to mean such ap- 
paratus as will carry out lis process, with the excess in heat and 
pressure, originally contemplated by him, 

X-Q..82. Have vou read thre testimona of Mr ht A. Tilghman, on 
pages Ww. TALS and Old. as to his experiments and Knowledge 
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daced tor the purpose of producing this decomposition Is not within 
thre SCOpM of thie pretternt 
AN QL Sb Do Vou Thean that if, for instance, one per cent. of lime 
is used, together with water, under heat and pressure, that the pro- 
cess is no longer Tilghman’s and does not Intringe upon his patent? 
A. If one per cent. of line would be required to saturate tree 
acetic acid occurring in the fat, as stated in the patent, the 
1255 process would be simply within the patent. Fats, as  ordi- 
nary tallow, for instance, contain but very small quanti- 
ties of acetic acid, and the quantity of one per cent. of lime would, 
Inall cases, be more than necessary for the complete saturation of 
acetic acid, or similar soluble acids of the fatty series. In using 
one per cent, of lime there would, therefore, always be an excess of 
lime, which would aid saponitication. Under these circumstances, 
therefore, the process would not be within the patent, pure and 
simple. 
XN (055. Any quantity of lime, then, necessary to completely 
neutralize the soluble acids formed during the process of decompo- 
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sition would, in your opinion, be properly used under the patent ? 

A. So much as is required for neutralization, and no more. The 
patent considers, however, the use of this substance as something 
exceptional, and something which, under ordinary circumstances, 
would rarely oceur, The words of the patent are: “Some fatty 
bodies, particularly when impure, generate during the process a 
portion of acetic acid, or other soluble acid, which might tend to 
injure the iron tubes. In such eases | add a corresponding quantity 
of alkaline or basic matter to the water and oil before thev ure 
pumped into the tubes” Tt might appear from the wording of the 
patent that the patentee considers this precaution necessary only in 
ease Where his tube apparatus is used. 

X Q). S6. Do you not know, as a matter of fact, that the ulycerine 
Water produced In the defendants’ works, where they Use obe per 
eent. of lime in their process, contains free soluble acid? 

A. I do know so; but, if Mr. Tilghman would add such a quan- 
titv of lime as to prevent this completely, the Tilghman process 
would be identical with the old lime-sapontfication process, ane 

therefore not patentable Mr. Tilghman’s lddea evide ntly Was 
1254) that acetic acid and other similar acids, being stronger acids 

than the non-volatile fatty acids, would take possession of the 
lime, and that the other acids formed during the process would not 
interfere with this 

XN QOS. Is ut vour opinion, then, that Mr. Tilghman is, under 
his patent, entitled to use alkali sufficient to entirely neutralize all 
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which I stated before. 

X Q.SS. Do vou know that the glycerine water produced in the 
defendants’ works always contains some soluble lime salts ? 

A. I do net know this to be the fact. 

X Q. 8% And these soluble lime salts are produced by the union 
of some of the lime with the soluble acids produced from the fats 
treated, are they not” 

A. Yes, sir. 

X Q. 90. Have you ascertained the percentage of free fatty acids 
in the product of the defendants’ process, as ordinarily worked by 
them ? 

A. I have examined a sample of such product which was handed 
to me by Prof. Morton, which he stated to me he had received from 
Procter and Gamble on his application, and that he understood it 
to be the product obtained in the regular working of their factory. 
The examination proved that it contained fatty acids, partly free 
and partly in combination with lime, and also some neutral fat. 
lor the purpose of analysis the lime was removed by means of sul- 
phuriec acid. The fat mixture obtained was dried previous to 
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1255 analysis. The chemical examination showed that 973 per 
cent of the mass thus obtained was free fatty acids, and 23 
per cent. was neutral fat. 

XQ. 91. Did vou ascertain what percentage of lime was contained 
in this product ’ 

A. No, sir. 

XQ. 92. Have vou ascertained what) percentage of lime or lime 
salts is contained in the glycerine water produced by the defendants’ 
pore cess ? 

A. TL have not. A single examination would have been of no 
Value, as the amount of lime in solution must ditfer with every 
chara of tat, necording to its nature. 

XN Q.95. You mean, do vou not, that this pereentage of lime will 
ditfer in each charge as the amount of impurities in the fits treated 
differ, being greatest with the most Impure fats, whieh would) pro- 
duce the largest nxniount of seluble acids ” 

A. To mean that the amount of lime will be greatest when such 
fut is used, while producing the largest amount of soluble lime salts. 

XN Q 4. Do you not know that, generally speaking, an Impure tat 
will produce more soluble acids than a pure fat? 

A. | do not know that, but [do know that some of the purest fats 
will produce far more soluble lime salts than can ever be obtained, 
for instance, from tallow. 

X Q.95. Taking any commercial fat, is it) not your opinion that 
tallow, for instance, will produce more soluble acids when impure 
than when pure” 

A. | have made no investigation to that effect and am not aware 
of any such fact having been published in scientific literature, ex- 
cepting the statement made by Mr. Tilghman himself in his speci- 
fication for a patent. I have no opinion on the subject. The fact 
must be determined by actual experiment. 

XQ. Do vou mean to be understood in vour direct ex- 
1256 amination as asserting that it is Impossible to decom pose 
neutral fats and produce fattv acids fitted for commercial 

uses by the action of water alone heated under pressure ? 

A. Ifthe ylycerine is not to be taken into account | believe a dle- 
composition reaching such results as stated 1s possible. 

XN Q.97. Do vou mean that it is, in your opinion, impossible to 
decompose neutral fats and produce fatty acids and glyeerine, both 
fitted for commercial uses, by the action of water alone heated under 
pressure ¢ 

A. T know that this process has been carried out, and have no 
doubt the products found a market: but | also know that it 1s not 
carried out any more for the reason that it produces impure fat 
actds, and that it eould not compete with the products of factories 
working under ditterent plans 

Sarurpay Arrennoon, Wey Th, 1Ss5, 


Cross-oxaminationot EL ENXpeM ANN continued by BOC. Tinan- 
MAN, bsg 


N Qos. What plan de vou allude to in vour last answer? 
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A. The old lime-saponitication process and also more modern 
processes—the Bock method, the distillation processes, and the pro- 
cesses Which are carried out by means of heated water under pressure 
and in the presence of lime. 

XQ. 90. Do you know of any factory in the United States in 
which the process of heat, pressure, and water alone was carried on 
for any number of vears on a large scale? 

A. I have read in the record depositions of various parties 
1257) acknowledging the use of the method—for instance, C. H. 
Girant: that is the only name | recollect at the present time. 


X (). 100. Tlave vou read in the record any account of the factory 

* Roland G. Mitchell in or near New York city ? 

A. Yes, sir. 

X Q. 101. Deseribe his process as vou understand it, 

A. Please refer me to the peigre W here his dese ription Is vive ‘Th. 

XQ. 102. Do vou mean to sav that vou have not read in the ree- 
ord any account of the process pn racticed by Mitchell, and that you 


’ 


do not understand what it is * 

A. Tecannot tell whether T have read the description of this pro- 
cess. ‘The names of most of the parties given in the record were 
not known tome, and, though | have made myself acquainted with 
the various views communicated therein, I| could hot exactly tell 
who gave one or the other opinion or described one or the other pro- 
COCss. 

XN Q. 105. Are you acquainted with the precess deeribed in the 
patent to Wright and Fouché, a copy of which is annexed to the ree- 
ord as Exhibit Patent Wright & Fouché, on pages 245 to 246? 

A. Lam; not by any diagram found in the record, for there is 
none, but by deseription found in literature. 

X Q. 104. What are the chemical agents used in the proéess as 
you understand them ? 

A. Water, under heat and pressure, acting upon neutral fat. 

X @. 105. What are the products of that operation ? 

A. It is claimed in the patent that decomposition of the fat into 
free fatty acids and glycerine is produced. Whether this is a com- 

plete reaction—that is, whether all the fat can by this pro- 
1258 cess be converted into free fatty acids and glycerine, is, ae- 

cording to my own experiments and some of the exhibits 
produced by me, not only doubtful, but it is acknowledged that in 
this manner a complete decomposition cannot be effected. I refer 
here to Exhibit * Birnbaum,” which I presented In the early part 
of my examination. 

X ). 106. Do vou know as a matter of fact that this precess by 
heat, pressure, and water alone has been carried out, on a large 
scale, by R.G. Mitehell in the Wright & Fouché apparatus? 

A. No, sir: [have asked vou to refer me to the page. 

X QQ. 107. T refer vou to question 16 on page 74% questions 1, 2,3 
on page 746, and repeat the question, 

I see therefrom that Mr. Roland G. Mitehell has used the Wright 
& Fouché apparatus, Itis not stated to what extent this special 
process has been carried. [tind,in his answer to third question, 
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that about 40,000 pounds of fat per week were saponified, and in 
answer to question 2 it is stated that part of the time the lime pro- 


cess and part of the time the water process without lime was used. 


There is no clue as to how long either of these processes Wis In use, 
by the manner answer to question 1 Is viven I would SUp pose that, 
at the time of this examination, 1869, this process was the only one 
used in his factory. 

XQ. 108. [ further refer you to cross-question 52, same witness, 
Ol) page fede, 

A. The information obtained from this is that Mr. Roland G. 
Mitehell has manufactured 11) 500,000 pounds of fat into fatty acids 
and ¢lycerine, between 1TS60 and January 9th, 1S68, by the use of 
the Wright & Fouche apparatus and process, or, in’ other words, 
that he has spoiled such an immense amount of fat by means of this 
MOCESS. 

(). 109. Please state the grounds for the assertion in the latter part 

of your answer. 
1259 A. The process is known to carry the decomposition only 


toa certain extent, leaving always a considerable quantity of 


Unsaponittied fat in the acid mixture. 
XQ. 110. Can you give any probable reason why Mr. Mitchell 
continued, In TS69, to spoil 40,000 pounds of fat per week, after his 


expericnce during eight years preceding, upon the manufacture of 


11,500,000 pounds of fat? 

A. IT cannot. 

X (). 111. In the process earricd on in the Wright A Fouche 
apparatus, as described in the record, are not heat, pressure, and 
water alone the efficient agents In decomposing the neutral fats into 
fat acids and elycerine: 

A. | eonsider, as the cthicient agents in the Wright & Fouché 
apparatus, merely the water at high temperature. The pressure | 
consider a necessary inconvenience, and of value so far as it would 
tend to keep the water tn a liquid state. 

X @. 172. Referring TO pre Y4., questions IS and 19, to C. OL. 
Grant, what Is said about the quality of the eandles made by Mr. 
Mitehell ? 

A. Phe answer to question I!) states that the candles made [bv] 
Mr. Mitehell sell from six to eight cents Ingher than the candles 
made by the Neensees of Tilghman, 

XQ. 11S. Treter vou to page S47, testimony of Henry Bower, 
questions Lito 7. Please state what was his business and what he 
savs as to the purity of Mr. Mitehell’s glveerine ? 

A. The statement is to the cffeet that Mr. Bower ts engaged in the 

Iveerine: that he has bought glveerine from 
parties Working under Reenses from Tilghman, te the best of lis 
knowledge: M. Wers & Co. Cinetnnati: Procter & Gamble. same 

praee: Goodwin, Behi & Co. St. Louis, and AL Gross & Co. 
1260) of Jersey Citw: and 


business of refinin 
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Lthat he also bought glycerine from ROG, 

Mitchell kK Co. and that mn thakine bids for wood glycerine 

he gave the preference to the latter firm, running to an extent from 
25 to 33 per cent. above that furnished by others. 
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X Q. 114. Has the evidence to which I have referred vou on the 
record produced any effect on your opinion as to the commercial 
quality of the fat acids and glycerine produced by Mr. Mitchell by 
mie ‘5 of the process using heat, pressure, and water alone ? 

If this evidence is not contradicted and no other reasons might, 
anne n* given for the facts therein stated I should think that, 
as faras the glycerine isconcerned, a better product had actually been 
obtained. [do not think that, from the price of daily commodities 
like candles, a deduction of the commercial value of the article can 
be made, as, in many cases, not the one who manufactures the best 
article, but the one who advertises most, obtains the custom of the 
public. Unless, therefore, Lam acquainted with the affairs of the 
firm better than I ean be by reading a few extracts I could not 
venture an opinion. Then, there is also to be taken into considera- 
tion that it is not the acid mixture sold in candles, but the acid mix- 
ture after further treatment. 

XQ. 115. You're of the opinion, then, that Mitchell did not effeet 
a sutliciently complete decomposition of the fat into fatty acids to 
make his manufacture a commercial success; 1s that so? 

If Mr. Mitehell has made a commercial suecess I do not think 
it ix due to the use of the Wright & Fouché apparatus, which I know 
does not produce a complete saponification. 

\ (). 116. Hlow do Vou know this? 

A. | refer to Exhibit Birnbaum and Exhibit Kraut, “ Fat Indus- 
trv in Glveerine,” produced by me. a the Birnbaum exhibit the 

hames of W right X Foue he are not mentioned, but the pro- 
1261 cess is described consisting of the use of wates under heat and 
pressure only, 

XN @). 117. Is the above all your authority ? 

A. No, sir; there are also my own experiments. 

XN Q. 11S. Whe is Birnbaum”? 

Ile was professor ot chemistry in the Polvtechnie Institute at 
Carlsruhe. 

XQ. 11. Who were Kraut and Stass ? 

A. Kraut is professor of chemistry at Hanover, and he is editor 
of the latest edition of the best authority on chemistry 1 any lan- 
guage, Gmelin’s Chemistry. Stass is the author of a Belgian report 
upon the London Universal Exposition of 1862, published at Brus- 
sels in TS65. 


Adjourned to Monday morning. 


Moxpay Mornine, May 21st, ISS3. 


Cross-examination of HL ExoemMann continued by B.C, 
TineuMas, Esq 

X QQ. 120. Tt appears from the testimony that defendants formerly 

Prec sis their fats with 14 per cent. of lime with water at 212° 

Fahrenheit, and mixing In open vessels, and in their answer they 

state that they now use but one per cent. of-lime with water ata 

higher heat and mixing in close vessels. Is not the higher heat 
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given to the water the efficient agent in producing this saving of 


lime? 

A. It is. 

X. QQ. 121. Tunderstand, then, that one pound of lime and highly- 
heated water do the work of fourteen pounds of lime with water at 

212° Fahrenheit; is that so? 
1262 A. This work is only done to the same degree of complete- 
ness by an additional step, consisting of the removal of the 
first water and the addition of the second water. Without this 
change I do not believe that defendants, by the temperature how 
used, would obtain such complete decomposition as ean be obtained 
by the old lime method. 

XQ). 122. Towhat temperature do vou refer in your last answer? 

A. ‘The temperature corresponding to an average working press- 
ure of 150 pounds, 

XQ. 125. State, if you know, how long the defendants have been 
using this pressure. 

A. I do not know. 

XQ. 12k Look at defendants’ answer (page 1% of record) and 
state what pressure they say they were then using. 

A. A pressure of from 200 to 250 pounds, 

XQ. 125. T understand, then, that one pound of lime with water 
heated to a pressure of from 200 to 250 pounds does the work of 
fourteen pounds of lime with water heated to 212° F., the quantity 
of water used being the same in both cases, and the same change of 
water being made in each: is that correct ? 

A. There exists no necessity for the change of water in the old 
lime-saponitication Process, As rv Caras the other Process, it is true 
that one pound of lime will give the water, under the circumstances 
stated, sufficient energy to carry the process to a successful end. 
The addition of water in the old [ime-saponitication process will not 
aid the process materially. Supposing, however, that it) has been 
done in this case, | believe that in both processes referred to sub- 
stantially the same result will be arrived at. 

\ (). 126. Is not the extra degree of leat vIVen to the water the 
efliciont agent which enables the one pound of lime to do the work 
of fourteen pounds under the conditions stated in the last (ues- 

tion ? 
1265 A. No, sir, The one per cent. of lime enables the practi- 
cally complete saponification on accountof the high tempera- 
ture of the mixture. 

XN Q. 127. Is not the extra high degree of heat given to the mix- 
ture the eflicient agent which enables the one pound of lime to do 
the work of fourteen pounds under the conditions stated in question 
12.7 

A. The two agents, heat and lime, cannot be separated. While I 
might sav that the extra amount of heat would give the lime the 
eflicieney, | might, with the same right, say that the lime gives the 
heat the eflicieney, 

XQ. 128. Do vou mean to state, then, that the heat would give 
the lime the efficiency without the presence of the water ? 
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A. I do not. 

X Q. 120 In chemical manufactures as practiced at the date of 
complainant’s patent, was It not a common practice to use several 
successive doses of chemical agents to make a thorough separation of 
substances which could be formed or dissolved by such chemieal 


agents ? 


(Sol. for defendants objects to this question iis irrelevant.) 


A. The practice as to mechanically separating substances, by 
reason, for Instance, that in a mixture one would be soluble in 
Water, Was at that time well known and had often been resorted to. 
As regards chemical change =, | cannot at present think of any pro- 
cess practiced at that time whereby a special advantage would have 
been derived by reason of allowing the same substance to react upon 
another in successive small quantities, instead of using the amount 
of chemicals all at one time. 

X QQ. 150. In the quartation process of separating silver, ete., from 

gold, as practiced at that date, was it not the common prac- 
1264 tice to use nitric acid in several suecessive doses, so as to ex- 

tract the last portions of silver and other metals from the 
cold ? 

A. It was, and is at the present time. Silver and gold are in this 
ease merely mechanically mixed, inasmuch as the silver and gold 
retain their respective qualities, the silver being soluble in nitrie 
icid and the gold not soluble. T have referred to this class of oper- 
ations in my last answer as being well known. 

XN @. 151. Do you call the solution of silver in nitrie acid a me- 
chanical scpruration : 

A. Teall it amechanical separation by chemical means. . 

X (). 152. In this operation is not the metallic silver oxidized ? 

A. The molecules of metallic silver are oxidized and dissolved, 
leaving the molecules of gold behind in the shape of asponge. The 
vold plays in this reaction no part, but lies entirely inactive. When 
In a previous answer T have distinguished between a mechanical 
and chemical separation T expected to be understood by this to 
mean that chemical se paration which is illustrated in the saponlfi- 
eation of fats, where hoth t}). products of decomposition do hot 
exist in the original substances performed, excepting that the mo- 
lecular arrangement of the atoms may allow of their formation. 

XN @. 155. Am [ to understand von to state as a chemical expert 
that at the date of complainant's pratense the device of acting on 
substances by chemical agents In suceessive doses to produce a more 
complete decomposition or chemical action than would be produced 
by one single dose was unknown ” 

A. It certainly was not unknown, but ina great many cases it 
Was not recognized; as, for instanee, In the so-called distillation pro- 
cess patented by Dubraunfant and described by Seharling. The sue- 

cessive treatment in this case consists in allowing the steam 
1265 to act upon the fat, and, though the process is actually a con- 
tinuous one, it may be considered as consisting of various 
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stages, as only a certain quantity of water in the state of steam can 
be present in the still at one time. 

XQ. 154. You mean, then, that it was unknown, except in cases 
Where one of the substances was In the shape of vapor or gas? 

A. T did not Say that and do not mean It. 

XQ. 155. Do vou mean that it was known in cases where one of the 
substanees Was a liquid ? 

A. LT hhave stuted before that T cannot recall now any instance 
Where Ly suiccessive treatments were used with vreater ndvantage 
than one single treatment which is analogous to the reaction of fat 


with water in the presence of lime. 

\ \) I. Tn the displacement process and ppAaPratus as used at 
that date, were not successive doses of liquid chemical agents applied 
to the same charge of the material to be acted Upon 4 

A. They were, but the processes carried out in the ordinary dis- 
placement apparatus are generally mechanical separations, and it ts 
also a well-recognized fact, already well known at that time, that 
better results were obtained by a continuous process, 

XN Qo 157. And a continuous process is, In effect, an infinite num- 
lve I ot SLICCOSSIVE closes, Is it not ? 

A. lt may be so considered, 

X @. 15s. En the old dime-saponification process was not the sul- 
phuric acid applied in suecessive doses to the lime soap? 

A. 1 do not know whether that method had ever been used at the 
date of the Tilghtnan patent. On consulting Knapp’s Technology,- 
vol. L(Isds), F do not knd such a process mentioned, nor do T find 
iin Campbell Mortit’s treatise on “Soap and Candles,” published at 
Philadelphia, 1s56, on page 442 of that work, wherein the <lecom po- 

sition of lime soap by sulphuric acid is treated. 
1206 XN QQ. 150. Tlave you inquired of practical manufacturers, 
the defendants for instance, on this point? 

A. T have not done so. 

XN Q. 140. Tread from Mortit’s treatise, which you have cited, page 
lo2: ° Purification of the block. The press cakes, on being emptied 
from the bags, are thrown into a very clean lead-lined cedar tub 
and the whole batch melted by a current of steam. Five pounds 
of sulphuric acid, diluted with ten pounds of water, are then grad- 
nally added tothe melted fat block soas to withdraw and precipitate 
any remailag alkali or other impurities.” What do you under- 
stand to be the alkaline impurity referred to? 

A. Lime, which is present in the form of lime soap. 

XQ. Til. Phis proportion of lime soap must have escaped the 
action of the sulphuric acid previously applied, must it not? 

A. Tt must. 

XQ. 12. And this second dose of sulphurie acid was used to 
effect the more complete decomposition of the fatty mixture, was 
it not? 

A. It was. 

XN Q. 145. Tf one hundred pounds of neutral fat, one pound of 
lime, and fifty pounds of water are put in an open vessel and heated 
by an injection of steam to 212° Falr., and mixed during six or 
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eight hours, and then the water is drawn off and a new dose of water 
is added and heated for another six hours, about ten pounds of the 
fat would be converted into lime soap and about ninety pounds 
will remain neutral fat. Is that correct? 

A. I have never made this experiment. 

XN Q. 144. And your chemical knowledge on this subject is not 
sufficient to enable you to answer it. Is that so? 

A. That is so. 

X Q. 145. Have you any opinion or the subject ? 
1267 A. Lhave no opinion on this subject at present, and T be- 
lieve that the proper way of settling the question would be 
by a practical experiment. 

XN (). 146. Suppose the treatment of a second dose of water was 
omitted, from the conditions stated in question 143, could vou then 
answer that question t 

A. TL could not, positively, without making the experiment. 

X Q. 147. Can you state the probable results ? 

A. IT have stated in my direct examination that water heated to 
165° C., and under pressure, acted upon fat in such a manner that 
within six hours about 62 per cent. of free fat acids were formed ; 
the experiment carried out under the identical conditions, excepting 
the addition of 1 per cent. of lime, vielded a fat mixture containing 
Sf per cent. of fat acids. This 1 per cent. of lime had, therefore, 
been the cause of the formation of an additional 22 per cent. of free 
acids. Experimenting under higher pressures the quantity of fat 
acids formed by reason of the presence of lime was found propor- 
tionately smaller. There is, therefore, no regular increase, and 
operating at other temperatures is liable to elicit facts differing from 
those stated. 

X Q. 148. You mean, then, that you are not able, from” experi- 
ments at a given temperature, to draw any conclusion as to what 
will happen at any other temperature ? 

A. If the temperatures were near together I might venture an 
opinion, but as the temperature named in the question differs con- 
siderably from the temperatures at which the experiments were 
made I do not venture an opinion. 

X Q. 149. Then your knowlenge of this branch of chemistry is 
not sufficient to enable you to form an opinion as to whether boil- 

ing neutral fat in an open vessel with water and one per cent. 
1268 of lime would form a quantity of neutral lime soap equiva- 
lent to the lime used ? 

A. Tam not aware that such experiments have been made, and 
my knowledge, therefore, is not sufficient to enable me to form an 
opinion. 


Monpay Arrernoon, May 21st, 1883. 


Cross-examination of Il. ENpeMANN continued by F.. T. 
CHAMBERS, Esq. : 

X Q. 150. Do you know when the process known as the sulphuric 

acid distillation process went into use ? 
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A. Teannot vive the exact time; some time between 1840 and 
S50. the earlrest prcate hil belie taken im the vear IS42. 
N Q). 151. Ts this process still in use ? 
A. | have never seen it in’ practice, but Tunderstand it is still in 
lise, 
XN @). 192. What is the product of this process ? 
sulphuric acid were used, resulting in the destruction of a consider- 
able qtancity of ANE rine, Ciraduadly, however, the umount of sul- 
phuric acid used in the process was reduced, and thereby a’ large 
vield of elyeerine was obtained. [think they used at one time as 
much as 15 per centoof sulphuric acid, but it was reduced to about 
os per cent, In PSoO toe TSol, and mow only from | to 2 per cent. Is 
used, 
XO TA Whaat authoritv have vou for stating that, im the pres- 
ent process, but Lor 2 per cent. of sulphurte acid is used ’ 
‘A. l have rend it somewhere, but cannet rive the reference 
268 now. “Phe lowest TE can now refer to is in the report on the 
Vienna Exposition of ISTS (reprint of IS77), vol. 3, page Ay, 
Which reads: “Already, i the vear, Ps8e2, Roubaix, denar & Jan. 
sens, th Cureghem, moar Brussels, used a method of rapid sapomiti 
cation dike the one which bears Millv’s name. “Po this end 3} tod 
pereentoof sulphuric acid. heated te L005 Clare run slowly mnte a 
miXture of equal parts of tallow and polo otl heated te P10? te Dla 


5 


A. Patt elas shia avo rine: ut first Very large quantities of 


C. TPhe tuaass is stirred for ten minutes and allowed to setth 

\ () lok. a Vol K POM wl) ito percentugve of batt ThA ids Were hie 
tatned trom: the fats treated by the sulphuric acid distillation pro- 
CESS ; 

A. According to an experiment made by Stass, SYD per cent. of 
acids were obtained from: tallow 

\ Q). boo. Do Vou know whit) thy practical experience has been 
When the HProce ss Wills ¢ raph 7 or) cl Inanutacturing scale? 

A. The fat acids whieh could be obtained average from SO to SO 
per cent, but the vield of material for candles has always been ae- 
knowledged to be evYreater by the distillation Process than by the 
lime-saponttication process. “Thus itis stated in the report on the 
Vienna Exposition for ISTS (reprint of INT77), vel. 3, page 498, that 
the same fat on being treated tna digester with lime, vielded from 
> to 4S per cont. of COLLET DV reid STUTIC veld, is ised for eandles, 
While the sulphuric acid distillation process vielded = from 59 to 60 
} reeent oft thre Silla histertal 

XN Q. 156. Ts it not the faet that the sulphurie acid distillation 
process is used ino this country almost exclusively with fats too 
Impure to be suceesstully treated by either lime saponification or the 
Tilghman method 
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A. l know that the defendants distill, but do not know what the 
raw materials are which they distill. 

X Q. 158. In giving your testimony as to the want of practicabil- j 
itv of the Tilghman process for use on a manufacturing seale, did —~ 
vou have in view, and did you have any knowledge of, the fact of : 
Rt. G. Mitchell's successful use of this process on many million pounds Be. 
of tat’? 

A. IL did not have it in view. In the testimony laid before me, 
and which T read on Saturday, nothing is said of the purity of the 
first fat acid mixture obtained: nothing of the additional treatment 
which was required to obtain a material for candles. Iam, there- 
fore, by no means convinced that the first product obtained by this 
Process possesses such purity that the working of the process will 
secure advantage. The experience had in Europe of the use of this 
process, In my Opinion, seems to prove that it is not an advantageous 
one. ‘The process was carried outin the Wright & Pouché apparatus, 
which, according to Stass, has also been used by the Vienna manu- 
facturers, 

X Q.159 You have put in evidence a number of extracts from 
books and pRUPORS, Are vou W illing to swear that these extracts ac- 
‘ curately ani fully ernie nly thie rave anne vn substance of the authors 

In the papers from which they are extracted ? 


A. They do. 


Re-examination by Ro TL Parkinson, Esq.: 

RD. 1. Tlave vou read over vour direct examination since writ- 
ten out by the stenographer?  [fso, are there any corrections you 

desire to mnake ” ° 
| A. In answer toe question 16, T stated the amount of fat and water 
were 1 equal Proportlots, The amounts really used were 
1271) tat, O00 grammes: water, 1,000 grammes. In answer to ques- 
- ° tion 40. P stated: “ | believe these are all the methods.” Some 
of the methods having been accidentally omitted, this statement is 


Incorrect. 
Ri. 1. 2. Would there, in vour opinion, be any ditticulty in con- 
tinuing the process of saponification by distillation, provided a sufti- 
clent quantity of fat was kept in the tank by supplying the defi- 
cieney from [time] to time, so as to prevent the supply in the tank 
becoming exhausted ? 
A. | cnuhnnet sec any ditheulty, but. on the contrary, would con- 
stale r that the proper Way ot working it—to Curry on the process for 
a week or two, and then to clean out the still and commence again. 
Rt. DS. Referring to cross-questions SO to SS, is the free soluble 
acid referred to therein acetic acid ? 
A. TL have never met with the characteristic odor possessed by 
aeetic acid whenever | saw giveertne water evaporated. 
R. Do 4. Referring to answers to eress«yuestions 120 and imme- 
of diately following, do vou use the term “ mechanically separating ” 
as referring to the erent by which the st peiration is effected or to 
the Kind of relation from which the parts are released ? 
A. The kind of relation from which the parts are released. 


1294) RICHARD A. TILGHMAN Vs. WILLIAM PROCTOR ET AL. AND 


R. D.5. Referring to eross-question 97, when you say “T know 
that the process has been carried out,” do you refer to any knowl- 
edge of that process having been carried out practically other than 
What is obtained from the record of this case ” 

A. T speak here with reference to a process which has been car- 
ried out Independent of the completion of the decom position, and 
with reference to the record in this case. | have referred to a num- 
ber of exhibits wherein it is stated that water has been used under 
heat and pressure and a satisfactory result) could not be ob- 

tained. 
1272 R. D. 6. Tlave vou or have you not any personal knowledge 
of this process having been practically carried on—that is, any 
knowledge outside of what vou derived from the record in this case 
and the exhibits you have produced y 

A. [ have not. 

R. D. 7. Referring to the extract from Mortit’s treatise quoted in 
eross-question 110, do you understand this to refer to successive in- 
troduction of installments of sulphurie acid in the same treatment 
or a subsequent introduction of sulphuric acid after an interme- 
diate treatment ? 

A. Lunderstand it to be the treatment of the substance which, 
previous to this treatment and subsequent to the first treatment 
with sulphuric acid, had undergone additional treatment. 

R. D.S. Referring to eross-question 5S, can vou give any familiar 
illustration of the ditferenece in respect to the continuation of reae- 
tion where the products are carried off and when they renin in 
the same vessel ? 

A. Tf T mix acetic acid and alcohol ti equivalent proportions they 
will react upon each other, forming acetic ether and water. This re- 
action will continue until sufficient water has been formed to pre- 
vent its continuation, If, however, we take the precaution to remove 
this water, by reason of its chemical affinity to other substances, the 
reaction can be completed, This principle hes at the foundation of 
the manufacture of ethers, especially of the ether just mentioned, 
and is an illustration that by the removal of a substance which is 
the product of the reaction the reaction ean be carried out to the 


end, : 


H. ENDEMANN. 


It is hereby agreed and stipulated between counsel that the above 
list of extracts, numbered 1 to 12) be marked by the master as 

1273) exhibits. and used for and instead of the books referred to, 
the translations made by the witness not being finally ae- 
cepted as correct, but being subject to correction by duly qualified 
Witnesses produged by complainants; and it is further agreed that 
the complainant may introduce translations and further extracts 
from any of the books referred to and use them at the hearing with 
the same effect as if the whole volume had been offered in evidence 
by defendants, it being understood that any further translation from 
books ina foreign language he submitted to defendant’s counsel at 
least six weeks before the hearing, and in case of any disagreement 
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as to correctness of translation the master be requested to select a 
translator, whose decision shall be final; and, further, that the wit- 
ness shall translate and append to his deposition any further ex- 
tracts from said volumes referred to on cross-examination, 


Hearing May 22nd, 1855, 11 a. m. 


Joun W. Hits, called for defendants, being duly sworn, testified 
as follows : 

Examined by Mr. PARKINSON : 

(). 1. State your name, age, residence, and oecupation. 

A. My name is John W. Hill; [ reside at Maplewood, Ohio; am 
Of vears of age, and a consulting mechanical engineer by oecupa- 
tion; my office is located in Cincinnati. 

Q). 2. What experience, if any, have you had in examining 

1274 and testing mechanism? What opportunities of becoming 

familiar with the mechanical arts, and with the investigation 

of questions concerning the mechanical construction and operation 
of devices used therein ? 

A. T have been engaged continuously for the past 20 years asa 
mechanic, as a superintendent of manufacturing establishments, as 
consulting engineer to manufacturing establishments, and for the 
past eight vears professionally as a consulting mechanical engineer. 
During this time I have investigated the performance and operation 
of a great many machines, but particularly in the line of steam and 
hvdraulic machinery, being at the present time consulting engineer 
of Mr. William A. Harris, of Providence, Rhode Island, manufact- 
urer of the “ Harris Corliss” engine: E. P. Allis, of Milwaukée, Wis- 
consin, builder of Corliss engines, and frequently as consulting engi- 
neer to the Holly Manufacturing Company of Lockport, New York, 
builders of pumping machinery, and also to cities as consulting en- 
gineer in the matterof pumping machinery for public water supply, 
and during this time I have filled quite a number of public engage- 
ments. For the Cincinnati Industrial Exposition of 1874 I was chief 
of experts, having in charge the testing of steam and hydraulic 
machinery, For the exposition of 1875 [was again chief of experts 
for the tests of steam and hydraulic and other machinery. For the 
Cincinnati Industrial Exposition of 1879 [ was chief expert for tests 
of furnaces and boilers. For the Millers’ International Exposition 
of ISSO, held in this city, I was chief of experts for the tests of steam- 
engines; and I have filled professional engagements, making contract 
trials on pumping-engines for the cities of Peoria, Memphis, Kvans- 
ville, Davton, Butlalo, New York, Saratoga, and Milwaukee. 

(). 5. Examine the Mr. R. A. Tilghman patent here in’ suit, and 

state whether vou have read and understand the same. 
1275 A. I have read the patent of Mr. R. A. Tilghman, to which 
my attention is called, and I believe that I understand the 
meaning and intent of the same. 

Q. 4. Have vou ever constructed, or assisted in constructing, any 

apparatus for carrying out the process therein set forth; and have 
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you ever used such apparatus in the operation of such process? — If 


so, please state the facts fully, giving the time and place. 

A. Twas called upon by Mr. James N. Gamble, of the firm of Proe- 
tor & Gamble, last October—perhaps the middle of the month; I 
cannot remember the exact date—to examine a coil apparatus which 
had been built under his direction, and which had been erected 
and had broken prior to making any experiments with it—D mean 
making any experiments with fats. [examined the coil and gave 
him an opinion as to the probable cause of breakage, and was then 
employed by Mr. Gamble to develop a new coil, the Imstructions 
being to make it as nearly in accordance with the description of the 
apparatus given in Mr. Pilghman’s patent, together with the testi- 
mony that Mr. It. A. Vilehioan litnsell wave, nid lo be found in) the 
back pearl of this record. 

By Mr. CHoampens : 
Q). Suppose vou identify that testimony—pemt out where it ts. 


Witness continuing : 

A. It was the deposition wherein he described the apparatus nee- 
essary to do the work of a soap factory here. This is it, beginning 
Oli page LOO). The size of the coll Wiis based thpron the aubswer to 
question | I, to be found on preigre LOLS, Mr. Vilghinan saving eee i 

coil apparatus used by Professor- Booth, Rodgers & Bridges 
1276 was SU feet long, of tube one-half ineh in bore, and it decom- 

posed sixteen pounds of fat per hour :” it would, therefore, 
require 6] times this leneth, or 000 feet of such tube, toe decompose 
hoo pounds of fat per hour, The amount of tube, though, 00 feet 
and two or three inches, would represent, according to the speeitica- 
tion, a larger decomposition than LOO pounds an hour; and, after 
determining that it should be 500 feet in length, we then adopted 
the language of the specification, that the emulsion should be ten 
minutes in transit: through the coil. In the specification the de- 
scription is that the apparatus shall be so worked as to allow the 
emulsion to bye exposed to the Lem perature ane Pressure for i period 
of ten minutes within the coil; in other words, ten minutes is re- 
quired to deliver a erven quantity represented by the volume of 
the coil itself, in its heated shape, as we took it through the eoil; 
or, perhaps, a little clearer would be to say every ten minutes during 
the operation of it we should discharge one coll full, and, as this coil 
represented 1,200 cubie inches, our discharge was fixed for 1,200 
cubic inches for every ten minutes. Now, Mr. Tilghman says, in 
his testimony, in answer to question IT4,on page 1015, | believe it 
Is, that that sized coil would work 100 pounds an hour, which is at 
variance with lis specification ; because, if it worked 100 pounds an 
hour, it would be exposed to more than ten minutes in the eoil and 
be subject to some of the objections that he notes-—one Is the possi- 
bility of burning, I believe, if it is exposed too long; and we there- 
fore adopted the terms of the specification, which was ten minutes 
to discharge a quantity equal to the internal volume of the coil— 
that is, so much of the coil as was located in the furnaee—and we 
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have termed this a coil capable of decomposing 133 pounds of fat 
per hour. That is anticipating, however, somewhat. Mr. Gamble 
instructed me to develop a coil, obtain the best information ] 
1277» =6could as to the manner in which it should be built, and com- 
ply with Mr. Tilghman’s instructions as closely as we could. 
The size of the coil was adopted as suggested in the answer hereto- 
fore, and was constructed in accordance with the drawings, which 
were made by my draftsman under my instructions, and which I 
have here. There are two, one of the coil, and another of the man- 
her in which it was set. 
(The drawing new referred to is put in evidence, marked “ Defend- 
ant’s Exhibit, Proctor & Gamble, Tilghman Coil, No. 1.”) 


The proportions upon which this coil was developed were taken 
from the specifications as far as it furnished any information and, 
bevond that, from the drawing which is attached to the patent, the 
drawing to be found facing page 10 of the record. Now, there is 
one Variation from the construction of this affair that was made 
which, at the time and as vet, | deem of no consequence as affecting 
the result, and which is the manner of taking the pipes out of the 
coil. Mr. Tilghman shows in his drawings the truni-ons at opposite 
corners, diagonally, the inlet pipe being in one corner, and the out- 
let pipe at the opposite corner. It will be more mechanical and be 
stated a little clearer to say by placing the trun-ions in the center of 
the width of coil, and by bending the in'et pipe around to the first 
outer section; by placing the outlet trun-ion in the center of the coil 
and bending the eutlet pipe around from the last inner coil. That 
is the only variation that was intentionally made from this draw- 
ing, and that was done because it was more mechanical and would 
not interfere with its operation, It was erected in a furnace that 
was constructed substantially after these proportions—the drawing 
of which I have here. 

1278 (The drawing referred to here offered in evidence, marked 
“Defendant’s Exhibit, Proctor & Gamble, Tilghman Coil, 
No. 2.”) 

The first drawing is on a scale of three inches to the foot, and the 
last of an inch and a half to the foot. The total height of the 
brick-work is a trifle under seventeen feet—that is, from the ground 
to the crown of the setting. The holes for determining the temper- 
ature were located in the top of the coil, about in the positions as 
shown on the drawing. Thev were each drilled three inches deep, 
and about one-half inch in diameter, and tapped for three-eighths 
pipe. They were then charged with the several materials, after 
having first dropped a wire into them, and the congelation of the 
metal about the wire held it in. These extended up through the 
pipes to a position where they could be handled with some comfort, 
alongside of the outlet to the chimney. The connection of the 
furnace, or of the setting with the smokestack, is not shown in this 
drawing, because there was some little doubt as to how we could 
utilize a chimney they (P. & G.) lad there. It was uncertain as to 

165—SS5 
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whether the eonnection would be made at the top of the setting or 
from the side near the top. After the setting was made, however, | 
discovered that we could utilize the chimney and still make a con- 
nection with the top of the setting, which was done by means of a 
sheet-iron funnel, with a butterfly damper in it, the damper being 
arranged to work from the firing floor, by means of pulleys and 
wires. There are some points in detail, of course, that should be 
made clear, because they vary slightly from the directions Mr. Tilgh- 
nian haseoiven in his Sy cifications. One Thay ‘already explained— 
In locating the trun-ions opposite each otherand bending the inlet and 
the outlet pipes to suit their positions, believing the only effect it 

would have would be to add a foot of pipe toeach sideof the eoil. 
1279 The decomposing coil contains, ly measnrement, five hundred 

fect and two or three Inches, as measured after it was put Up, 
exclusive of the inlet and outlet connections, In cach tran-ion there 
Is cast aright and left couplig, which joms the inlet and outlet con- 
nections to the coil. Now, this measurement of five hundred feet 
and a few inches does not include the connections outside of these 
couplings. Now, the joints—of which there were twenty-eight used, 
twenty-six in the coil and two in the trun-ions—are made strictly 
in accordance with the sketch shown here, Which is a section of two 
abutting pipes and the right and left couplings, and is known as the 
“Perkins” joint This is indicated in Mr. Tilghman's specitication 
as the “ Perkins joint,” although it is not deseribed, and the deserip- 
tion of itis taken from Mr. Perkins’ patent, a copy of the drawing 
of which, Pbcheve, Lhave ina package here. This is what we un- 
derstood by the Perkins joint, — meant by Mr. Tilghman in his speei- 
fication, and what wasadopted. The specification calls for a separa- 
tion of the coils of about a quarter of an inch. When we came to 
the construction there was some doubt in my mind, as well as inthe 
mind of the piper who built it, as to whether we were not lable to 
split our couplings ifwe made them sothinas a quarter of an inch— 
that is, in the serewing process with the pipe-tongs, and we then con- 
eluded that it would be safer, having in view the perfection of the 
coll, if we could make it so as to make the separation about tive- 
sixtecnths of an inch, which is one-sixteenth of an inch more than 
Mr Tilghman eleeted., After this eo was completed in the 
shop, ane all the joints Were rate tielit, the specification stated it 
should be proven to ten thousand pounds. We had no exact 
facilities for determining ten thousand pounds, but we pureliased 
a Schaetior & Buadenberg livdrauhe gauge, which was graduated 

to ten thousand pounds, and which we loaded to nine thou- 
I2s000 sand pounds. “Phe gauge was injured in the transaction, but 

we beheved we had nine thousand pounds pressure upon the 
the eolls, and, under that pressure, the thing was absolutely tight. 
There were no leaks; every joint seemed to be as perfect as though 
One pipe had been welded to the other, so far as the simple Pressure 
was concerned. After the coil was taken to the foundry to have the 
cast Tron poured about it, in accordance with the Tilghman speciti- 
eation, 1 Was found not to be strictly true in width at opposite ends, 
It would vary, perhaps, one-eighth of an inch, and then it was a 
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trifle twisted. We declined to cast it in that shape, and an effort 
was made to draw it into shape, and then the flask and the patterns 
were made; the pattern being made by fastening a }-inch board to 
the coils, in the sides and in the top and bottom, due regard being 
had to draught, to get those pieces out of the flask, and these were 
everyWhere substantially three-fourths of an ineh thick, except in 
those.cases where the pipe may have been sprung in a_ trifle, and 
then it might have been a little thicker. IT may say here that this 
was the most dificult plece of pipe work that I have any knowledge 
of in twenty years’ experience. That was to explain to you why 
these pipes were hot strictly straight : they were perfectly straight 
when we started with them, and the effort was made to make them 
ws exact as skill could do it, but the thing would turn around, like 
a refractory woman. In order to make you familiar with all the 
details of it as I now remember, I will state there were some varia- 
tions of that sort where the pipes were not strictly true. However, 
the effort was made to make them as exact as they could be made, 
and I believe the thing was so made. Now, after the flask was 
rammed up and the mold completed, and preparatory to casting 
the coil, it had been decided that we would put steam of 
100 pounds pressure In the coil, and we had already de- 

termined—that is, the founder and myself—that 1 might 
1281) be pumped in from two to three minutes, during which 

time we believed the coil in the joints would not be affected 
by the molten cast iron. Now, just preparatory to casting it the first 
time the mold was made it was discovered that some dirt had got 
into it. What that dirt was, or how it got into it, no one has» been 
able up to the present time to determine; but it was there, and it 
prevented the free passage of steam through it, and after measuring 
the head required to drive water through it, I knew the coil was 
clogged, and it was then taken out of the mold, brought to the pipe 
shop, and each one of the three sections removed—that ts, the two 
joints Joining them were broken. One section was found to be en- 
tirely clear of obstruction, and passed water freely; one section 
seemed to be entirely closed under a pressure of forty pounds from 
the Clty mains, and the reniaining section vented water very slowly 
under this pressure, Those two sections were dismantled, after ascer- 
taining as nearly as possible by heating the coil with steam from the 
opposite ends and locating as nearly as we could the particular 
section Where the obstruction was located. That was then removed 
and the matter blown out, which seemed to be a roll of paper or 
waste, of course of the diameter of the coil, which was half an ineh, 
and perhaps an inch anda half or so long. Those sections were 
cleared, and the joints were then made up again and the coil straight- 
ened up as well as we could. It was then proved again, twice, upon 
tWo successiVe days, to 0.000) pounds pressure, The reason why we 
did hot make the loarl hore than O00) pounds Was becuse we had 
had a sad experience With one pressure-fQauLe, and we proposed Lo 
limit thestrain this time to what we believed the gauge would bear with 
safety, which was about half of the load to which it was graduated, 
It was then taken back to the factory and the flask rammed up again— 
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that is, the pattern boards fastened around it again, tops and 
12s? sides, hid the pattern for the trubi-lons and for the backet 

brace Which joins the trun-ien to the casting of the coil proper, 
The thlisk was then rammed up and it was poured, some three min- 
tes thie being requir d to pHOuUlr It. A steam pressure of 100 pounds 
Was on, the steam: being turned into a cask of water. After the cast- 
Ine Was made it was allowed to cool, alt t taking oll the cope during 
the night, and the next morning [examined it and found it—at 
least in external dppearance—-a Very pertoct prece of work, a very 
much better casting than either the molder or myself believed we 
could obtain. Morcover, we knew, from the amount of metal which 
the coil contained, that the filling between the pipes was reasonably 
perfect, because it weighed actually a trifle more than what it would 
be by caleulation from the known specitic gravity of the tron that 
Wiis employ dl. The coll lisael boon We rrhied: thy hh. after the casting 
Was completed, We weighed the entire mass, and from the gross 
weight subtracted the weight of the wrought-tron eoil and the re- 


‘ 


mainder Was the anvownt of east tron that was in the eoil, The com- 
pRUPISON of thas het werght with thre We ior tat Lute the volume nied the 
speciiic gravityoof the nictal showed the former te be somewhat 
wreater, PT have a memorandum to shaw about what itwas. Seo we 
niade this commprurtson to assure ourselves that this had run com- 
plete, Knowing that th was necessary that the spaces between the 


lithe metal, and we were anxious that thev 
should be inomeakine wo Prior te pourtne the metal m= the thask 
this cou had been heated for hours, until it was) perfectly dry and 
Was ata temperature approxtunitely of 220°. This TE judged by feel- 
ing it with may fingers, and with my experionce in touching hot steam- 
pipes T should guess the temperature was at about 220° on the surface 
of the pipe: of course the steam then was at about 330°. The coil was 

then taken to Procter & Gamble’s establishment in this city and 
1285s ereeted in accordance with the drawing which was offered in 

evidence, with no variations from that drawing that lam aware 
of, except the addition of the nozzle in the arch at the top to connect 
with the smoke-stack, and that nozzle was approximately 20 inches 
In diameter. The pipe used in the construction of the coil was 
that seleeted by Mr. Tilghman in his specitication—that is, one- 
half ineh internal diameter and one inch external diameter, and is 
What is known in the market as extra strong hydraulic pipe. The 
coil, after being set in the furnace, was connected upon the inlet 
side with a single-acting plunger pump, the plunger of which worked 
through a cup leather, and with as short a distance as we could con- 
veniently make it between the pump and the coil—perhaps four feet 
In the whole length of the pipe—and this pump was connected upon 
the suction side. (The pump plunger was a three-quarter Iueh sin- 
vle-acting plunger pump, and the stroke was tive inches.) Tam de- 
pending upon memory now. 


. , , > 5 
pipes should be tilled with t 
. 


(Witness refers to a note book.) 


[ remmeniber the diameter: that is exact. [ have the exact dimen- 
sions now. The three-quarters of an inch is right, because that was 
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a special order to make the plunger of that diameter; but otherwise 
we took a stock pump of the John H. MeGowan Pamp Company's 
make. The diameter of the plunger was three-quarters of an inch 
and the stroke six Inches. The suction side of the pump was con- 
nected with a barrel, located upon the tloor above, into which the 
combined fat and water was to be poured, and the scales were 
provided for weighing the matter into this barrel; then the discharge 
side of the coil was connected with a condensing coil. I presume 
the length of pipe between the decomposing coil and the condensing 

coll was possibly 56 or 37 feet. The discharge after it had 
12s4 passed the decom posing coll, then rose about 20 or 21 feet, 

and then passed over upon the tank horizontally some 16 or 
17 feet. The diameter of the discharge Pipe from the decomposing 
coll—that is, the internal diameter—was one-half inch te a joint 
located 27 or ZS feet lineally from the discharge side of the coil; 
and from that to the condensing coil it was five-eighths of an ineh 
internal diameter. Now, the exact dimensions of the condensing 
coll TL have a memorandum of, but that had been built’ by Proctor 
& Gamble before Twas emploved in the matter, and | cannot de- 
termine from memory exactly what the dimensions of it were. At 
all events, it was arranged with a eold-water inlet and suitable cocks 
to regulate the delivery of water to it, Whereby we could regulate or 
control the t Mipeoralure ot the produet usu passe from the sufety- 
valve. Now, | have here the dimensions of the condensing coil— 
the pipe Was five-eighths ofan inch internal diameter, one inch ex- 
ternal chameter, and double extra strong hydraulic pipe, and was 
85 feet and oO inches long. The diameter of the coil—the diameter 
of the cirele within this pipe or coil was 32 inches—that is, the 
inside diameter of the coil, The outside diameter would be 34 
inches. It had been coiled on a 52-inch drum. From the outlet of 
this condensing coil, or to the outlet of this condensing coil rather, 
a safety-valve was attached; it was an ordinary lever safety-valve 
with a steam metal plug with an opening of about five-cighths of 
au inch through the seat, and was loaded with a Salter spring-bal- 
aunce—that is, the type of spring-balanee in general use for loading 
sufetv-valves to-day. Between the safety-valve and the con- 
densing coil a ‘To was inserted, to which T we attached the 
hydraulic guage previously used in testing the coil. Now, that 
is in general terms the apparatus as it was completed. Casks were 
provided to catch the product as it came from the safety-valve. 

That, together with a churn that we had, consisting of a 
1285 grease barrel which, in use, was about half filled with the 

emulsion of the fat and water, and two churn-dashers worked 
by men, and the seales for weighing the charges of water and fat to 
this churn, completed the apparatus. Of course, the fat was kept 
warm. The barrel was merely an ordinary grease barrel, a 42-gal- 
lon barrel. | should imagine the dimensions of the barrel were 23 
inches at the bilge and from 56 to 58 inches high. During the time 
we worked the apparatus it was kept from one-third to one-half filled, 
and these two churn-dashers were worked continuously by the men, 
two churn-dashers in one barrel, one each side. There was a steam- 
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pipe in this barrel also to keep theenmulsion fluid, asmall three-eighths 
coll that had been set in there, and that was put around the bottom 
to keep it fluid, and then they did their churning. The churn-dash- 
ers were rectangular affairs, and these men were Instructed to keep 
stepping around the barrel in churning, and they worked it as fast 
as they could. The plates of the dashers were solid sticks about three 
inches wide and twelve inches long, with hickory handles about tive 
feet long. They were substantially alike. The reason that we used 
those dashers was that an etfort had been made to drive a large ord- 
nary churn-dasher with holes in it with a steam-engine, but it was 
surprising the amount of power that thing took, and it could not be 
worked by mien fist enough to miatntain the mixture, and so these 
separate dashers with a man to each were adopted. Then the fat 
itself was kept flaid,or in a melted state, by a coil in a separate cask. 
There was a eask of fat stock and there wasasteam coil in that, and 
it was kept sufliciently thaid to ladle it out wellin weighing it. The 
diameter of the pipe connecting the churn with the PUT Was one 
Inch, and the leneth was 15 or Tt feet. LT believe that there was an 
Inch pipe quite up to the suction side of the pump, and we 
1286 pout On at flange that had been bored and tapped for an inch 
pipe to unite with the flange on the suction side of the pump. 
You see there were some details of that sort, which the plpe-fitter 
Wills viVvVen veneral directions to make iis wood its he could down there, 
and to give the pump every advantage that he could. 
(Complainant’s counsel calls the attention of the witness to the 
fact that the figures in hisanswer do not correspond with the draw- 
Ing and the figures upon it as to the dimensions of many of the 
parts. } 


Recess taken until 5 p.m, 


Hlearing May 22nd, ISS83, 5 p.m. 
Direct examination of Joun W. Tin eontinued : 


(Mr. Chambers here read to the withess the concluding paragraph 
of the forenoon examination, The witness then continued *) 


Sinee ET lett T have crate hack to the athice to el these pole ees that 
were there, and TP tind that the testimony is substantially correct, 
and the error is in the drawing. [To want to use as an exhibit this 
spreader, Which determines the separation of Che pipes trom out to 
out, and measures somewhere between three-cighths and tive six- 
teenths of an inch. 

The spreader referred to is offered In evidence and marked “ [-- 
fendant’s Exhibit Spreader.” This was meant to be tive-sixteenths, 
One of them measures a little more than that and the other ex- 

actly that. When brought together the couplings will lay 
I287 right against the next pipe: and thisis a new drawing, Proe- 

tor & Gamble, Tilghman Corl, December 22nd, 1882, and the 
one Which the piper used in making the coil. The drawing referred 
to is offered in evidence and marked “ Defendant's Exhibit, Proctor & 
Gamble, Tilghman Coil, No. 3.” 
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The intention was to make these spaces five-sixteenths of an inch, 
and that pattern was intended to so represent it, and it does to some 
extent. Those that are wider are perhaps a 52nd wider, and the 
error in the drawing is the error of the draughtsman in reproducing 
the coil. This, however, represents the work of the pipe-fitter, and 
represents the actual coil. [ want to use these couplings and pieces 
of pipe also as an exhibit: they fix dimensions with a great deal of 
precision. ‘This was a piece of the pipe that was used, giving the 
internal bore and the external diameter and the pitch of thread ; 
and this is aright and left coupling, such as was used in making 
the joints in the coil. There is a burron that now; those, of course, 
were filed off. 

The parts referred to are here offered in evidence and marked, re- 
spectively, “ Detendant’s Exhibit Coil Pipe,” and “ Defendant’s Ex- 
hibit Coupling.” 


The coupling is not a complete Perkins joint, because it lacks the 
Opposite or abutting piece of pipes, the end of one of the pipes enter- 
Ing into the Perkins joint being faced flat, as the exhibit shows, and 
the end of the opposite piece being chamfered from the outside and 
from the inside to make a reasonably acute edge in the center of its 
thickness. The angle that we adopted in this particular ease was 
I> degrees, and one section of the pipe having a right thread, the 
opposite section a left thread, and the opposite ends of the coupling 
being provided with right and left threads, when the two pieces were 
run into the couplings and forced together, the sharp edge of one 

pipe was forced into the flat surface of the Opposite pipe. 
1285 Q. 5. To what use did you put the apparatus you haye de- 

scribed? Please state any experiments you have made with 
it, ceiving particulars, 

A. The apparatus was completed and subjected to an experiment 
on the 24th of Mareh of the present vear, and after it had been 
heated up through a period of twenty-four hours, | suppose grada- 
ally. and then had water pumped through it for several hours, we 
then began te pruatnape ak rINTUPE of fat and water through, the pro- 
portions being adopted, as a mean—that is, the weight of fat delivered 
for every ten minutes Was one-sixth the quantity per hour—that Is 
to say, one-sixth of 158, which would be twenty-three pounds. The 
urrangement was made to charge the eask containing the emulsion, 
Where we did the churning, with twenty-three pounds of fat every 
ten minutes, and with ten and one-fourth pounds of water, the water 
being, as stated in the specification, in bulk from one-third to one- 
half the fat. We established a mean—we took tive-twelfths the bulk 
of fat, which is half way between the two extremes. Mr. Tilghman 
mentioncd ten and one-quarter pounds to produce five-twelfths the 
bulk of twenty-three pounds of fatat normal temperature. We first 
charged the cask containing the emulsion to its capacity, to perhaps 
the bilge, or something below the bilge, with a uniform number of 
charges of water and of fat, the charges being weighed in prior to 
beginning the experiment with the fat. Now,the coil was heated 
meanwhile, cautiously, until we reached the melting point of tin, or 
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perhaps a trifle below it. When the wire we had in that hole began 
to loosen a little, showing It Was approaching that point, we began 
to pump the emulsion through the coil, That experiment only 
lasted a half hour, when we broke the pump. In the first place, the 
cup leather which the plunger of the pump worked through gave 

out, and closed the experiment at that particular time. We 
1289 afterward discovered that this particular coil had) broken 

somewhere during this thirty minutes use of it. This is the 
first experiment and wound up disastrously, as we had run. thirty 
minutes when the cup-leather broke, and we were thus unable to sup- 
ply the coil, and then, subsequent to the breakage of the cup-leather 
we found that the fat was going out of the coil through the casting 
Inte the fire. 

[ should have stated that two days before this--which would have 
been the 22nd of Mareh—or three avs, perhaps, [ tested the eoil 
after everything was completed to 2,800 pounds at the safety-valve, 
and we could not discover a leak ; it was perfectly tight, and the 
pressure would stand at about 2.800) pounds for hours during the 
time [was there, which was two or three hours, and we were able 
to maintain it at about that figure and [| believed it was absolutely 
tight A against leakage. 

After all connections were made throughout then it was fired up, 
aus | have already stated, during the period of twenty-four hours, 
but after the pouitaay had broken, on the 24th of March, we discoy- 
ered that the fat was in the fire, and | had some of the brick-work 
cut away =O threat Wwe could vet i) and hl a about where it Wiais, and it 
seemed to be venting through the pores of the cast iron opposite the 
trun-lon where we introduced the emulsion. The first discovery of 
that leakage of fiat through the coil was by the fireman, who, when 
he was Instructed to open the fire door and diminish the tempera- 
ture, saw this dropping into the fire and flashing up, and then an 
examination was made and we found it exuding from two potnts 
Upon What we would term the inside face of the eoil—the cor] — 
site the fire door—and that must have oceurred during the latter 
partot the trial, because we suddenly discovered that our fat was 
coming outoof our barrel very quickly, and none coming out 
of the sufetyv-valve., The first move after that, and after 

locating the cause of the trouble, was toe put the pump 
125) in as perfect a condition as we could, undertaking to make it 

competent to purmip this hot vrease, and we made upour minds 
that we had this grease too hot in going through the pump. We 
had to Keep it tlaid or the pump would not work it at all, and in 
order to do that we kept the SUCTION pipe warn by awespray of steam 
that was plaving on it, and the hot grease seemed to be too much for 
the leather, and it gave out, although it was a new cup-leather that 
had been introduced just before we went inte the experiment, and 
had not been used more than two hours before it broke. For an 
hour and a half before we began to pump the emulsion through the 
coll, the coil was supplied with water under pressure of approxi- 
mately two thousand pounds at the safety-valve pending the time 
during which we were clevating the temperature of the coil to the 
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melting point of tin, and directly we reached that point the water 
was discontinued and the grease went in. I mean to say that the 
whole use of the pump on this pressure of two thousand pounds was 
limited to about two hours—one and one-half hours*to the pumping 
of water and one-half hour to the pumping of emulsion. Then we 
removed the pump, took it back to the factory where it was built, 
and instructed the builder to put ina packing there that would 
work against two thousand pounds pressure, and not be liable to dis- 
Integrating effect from the hot tallow. He made many experiments 
upon it. Ile tried a common stufling-box of the ordinary kind, 
something that we could screw up from time to time, and we found 
that when we could get that tight enough to prevent the exudation 
of water at that pressure the friction was enormous, and we could 
scarcely drive the pump; it was impossible to work it. Finally, he 
made some thin copper cups, that were spun of twenty-two, 
twenty-four, or twenty-six copper and thinned down afterwards 
with the hope that they might do. These failed also. They 

would leak under the pressure. We then made some 
1291) experiments with a mixture of tallow and water, preserving 

the proportions as named in the specification, and with a view 
to determining how, or rather, what was the lowest temperature at 
which the grease would be fluid, or, perhaps, if we could diminish 
the heat somewhat, we could retain our cup-leather longer. We dis- 
covered there that so long as we maintained the temperature of the 
mixture at or below 112°, the leather seemed to stand very well, un- 
changed ; but when — went above that, it would shrivel up and get 
so limber that it would have no consisteney, We then resolved to 
use the cup-leathers, and introduced an additional device, not sug- 
gested by the specification or by Mr. Tilghman, for the purpose of 
maintaining the temperature of the emulsion at or near 110°. That 
consisted of a box, perhaps forty-two inches or forty-eight inches 
long, ten inches square inside, through which the suetion-pipe to the 
pump Was passed, joints made tight at the ends with lock-nuts and 
leather washers—simply a wooden box, and open at the top. Into 
that box we introduced a cold-water pipe and a steam-pipe, by regu- 
lating the quantities of cold water and steam introduced, or varving 
at our pleasure. The assistant who had charge of it was able to 
maintain the temperature of the emulsion passing into the pump at 
110° Fahrenheit, whieh was the lowest point at which we were sure 
the grease would be fluid and flow readily through the valve- 
chambers of the pump. That we found, upon subsequent expert 
ment, was sutlicient to control the temperature of the mixture com- 
ing into the pump, and we had no further trouble from that cause. 
This box was surrounding the suction-pipe tothe pump. It was the 
same pipe I described this morning. Between this box and the sue- 
tion-chamber of the pump we inserted a T, and in the branch of the 
T we put a screw-joint thermometer, which the assistant read con- 

tinually ; in fact, whenever he discovered the temperature 
1292 elevating materially above 110° he would diminish the steam 

and increase the cold water, and when he found the tempera- 
ture receding below 110° he would increase the steam and diminish 
164—SS3 
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the water, In that way he was enabled to control that temperature 
within a rahe ol three or four ck Lrees, After making that change 
and putting the pump inas good shape as we knew how, and tind- 
ing nothing but the cup-leather would answer as a packing for the 
pressures that We were carrving, We restored the arrangement and 
naide another test upon the Srd of May. 

We did nothing to remedy the leak in the apparatus. That must 
have been a leak at some one of these Perkins joints, that took place 
after we began to pump the emulsion through the coil. All those 
were enveloped In this mass of cast iron, and it was Impossible to 


vet at them and repair them. It must have been a leak in one of 


the screw joints In the wrought-iron coil proper, beeause, if it had 
not passed through the joints it could not pass through the casting, 
ana ot COUTSC it Is a matter of SOTMC uncertainty as to where that 
jot was located, because the vrease would piss around the pipe and 
finally vent itself through the casting at that point where there was 
the most metal and the least density, which would be one of the 
trun-ions, the mass of metal being materially increased at those 
points. Now, while recognizing that we could do nothing to prevent 
that leak, there was still a desire on the part of Mr. Gamble to make 
amexpertment and have this emulsion passed through and ascertain 
What its condition was as it vented from the safetv-valve, and on the 
ord of May we made another experiment, which continued until we 
were driven out of the house by the leaks and smells that were 
ereated there. During the Srd of May we were able to run it an 
hour and ftilty-three minutes whilst passing the grease through 
it. 
1205 by the way, everything seemed to go pretty well until we 
began to put the fatin and then the trouble ensued. The 
coil handled water nicely. During the time we were trying it on 
the Srd of May, the pressures were read every five minutes; tests of 
of the t hi perature of the coil were made simultaneously with the 
reading of the pressure; the temperature of the product as it came 
from the satetyv-valve was taken likewise every tive minutes; the 
mixture was introduced at the rate of twenty-three pounds of fat to 
ten and one-quarter pounds of water every ten minutes, and the 
pump Was carefully watched and speeded to prevent its kicking up 
and destroying the experiment, and the temperature of the emul- 
slon Was regularly read every five minutes, so that we might have 
a record of how things were going on down-stairs. We had an as- 
sistant who Was reading the temperature of the emulsion passing 
through the pump: another who was noting the speed of the pump 
and controlling it; still another, whowas managing the fire; still 
another, who was reading the temperature of the coil from the metals 
that were used, and the pressure from the pressure-guage ; still 
another, who was controlling the delivery of water to the condensing 
cask ; sull another, who was noting the temperature of the outflow 
from the satety-valve; and two, who were measuring the quantity 
of fat and water to be introduced into the churn, besides the two 
men who were doing the churning. 
When we started Into it again, all the joints, so far as we could 
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reach them—all the exposed joints—were carefully looked to and 
made tight, and we started in without any leak whatsoever, except 
the leak through the coil proper—I mean, leaks in any of the exposed 
joints, where we could possibly get atthem. There were three ex- 
posed joints—a coupling near the discharge side of the coil, another 

one about half way between them and the condensing coil, 
1204 and still anether immediately over the condensing coil. 

They all leaked more or less. The leaks took place after we 
had run some time, after the travel of the grease had been fairly 
established. They would not leak at all as long as we had the 
water passing through it. and with the same pressure and temper: 
ature; but there seemed to be something in the grease itself that 
contributed to open those joints, or, perhaps, the grease would pass 
through a smaller opening than the water would. Those joints had 
all been made as tight as we knew how to make them, and when 
we went Into the trial with the grease they remained tight consid- 
erably more than an hour. This was the second trial of the 3rd of 
Mav, after putting the pumpin shape and making this box for con- 
trolling the temperature of the emulsion to the pump. These joints 
scemed to remain tight for considerably more than an hour. We 
were congratulating ourselves that we were able to run some time 
without any drawbacks, and then the middle joint, the second one 
noted in the testimony, opened first,and then the joint next to the 
decomposing coil opened, by the way, that was a Perkins joint 
also, next to the coil, while the other exposed joints were Hanged 
joins with copper gasket. The last joint that broke was the one 
immediately over the condensing coil, and with that opening the 
experiment was discontinued. In some manner there was no break- 
age of the parts at all, no splitting of flanges or tearing of bolts; it 
scemned to open and we then Jost everything. No further product 
came through the safetv-valve and the test was discontinued. 

I have here a resumé of that trial, giving the temperature of coil, 
the pressure that was maintained with that temperature, the tem- 
perature of the product as it came from the safety-valve, and the 
mean temperature of the emulsion as it wentto the pump.  [ have 

also the total quantity of emulsion delivered to the pump, 
1295 the total quantity of product obtained, and the amount of 

emulsion lost by leakage of coil and joints, the rate at which 
the product was delivered per hour, and the duration of the trial. 
This I will put in at this point as part of my testimony. It Is as 
follows: 

(It is agreed that the following extract shall go in without objee- 
tion, counsel for defendants to have the privilege of verifying those 
observations which the witness has not personal knowledge of.) 
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Result of Trials a Tilghman Cuil. 


Temp, of coil Pressuir meee, Paws al 
Under tin...... a ane 2 OG25 141.6 F. 112.5 F. 
Melting point of tin 222. .--- 10 isv.33 “ io * 
Above tin akan reicd 1.00.66 1S See 
Melting point of bismuth -—-. 1SOO 14s So ee 
Above bismuth Rigo em 1 aon “ io ™ 
Melting point of nitrate of pot- 

OE onc eee PSdha 11‘) ” —_— 
Mmulsion pumped into colo. 2. 2028. ------- 977.75 pounds. 
Emulsion lost by leakage of coil and joints.2-22.-. 9.75 pounds. 
nT a as still dite waren tees alae an pounds, 
PE COE BOE ko dence dinw naw sete ines 146.5 pounds. 
Duration of test, hours ek ee pea.” 


| lid hot tuke all these hieastremcnts miveelf, but they Were all 
taken under iy direction, and DP belrevs they are all correct, The 
ussistants Were all Instructed by rie, sunicl Watched them closely 
enough to see that they were doing what they were directed to do— 
that is, Pmade it my special work to see that they were complying 
with the directions, and that they were not remiss in making the 
observations. 


12EMs By Mr. Champers: 

(). Were these assistants Vou speak of employed ly Vou OF lv 
Procter & Gamble? 

Witness continuing: 

A. They were cmiploves of Procter & Gamble about the factory. 


Lhhad been asked low many were needed. and IT gave them the 


number and they made a detail, principally men from the office, 


Intelligent men about the concern Mr. Donnelly, who is one of 
the olal ehiploves, and, perhaps, Wis at ohe time superintendent ot 


the factory, made the weights of fat and of water. A Mr. Cooper 
Procter read the lomiperature of the product from the sufety-valve. 
Mr. Arthur Procter took the temperatures of injection and over- 
flow to the condensing eask. Mr. Manning controlled the temper- 
ature of the emulsion. (Mr. J. H. Manning was in my employ. [ 
took hin there purposely to mahave the poUTEaD, because he Was very 
skillful in that class of work.) Mr. Manning and their engineer, J. 
HT. MeCabe, jointly looked after the motion of the pump, and con- 
trolled the temperature of the mixture to the pump. They were 
both together, Mr. Manning was charged with seeing that the 
prutiipy Wats just right. Now, there was a bow who was called Creorge, 
who put the coal inte the furnace under my direction. IT read the 
pressure-gauge, regulated the pressure, and took the temperature of 
the metals in the Lop) of the coils. Prof. Dudley took samples of the 
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product from the safety-valve, divided the labor with me in reading 
the temperatures of the metals in the top of the coils. Prof. Dudley 
is an analytical chemist, located in this city, and I believe his name 
is W. L. Dudley. He is not an employe of Procter & Gamble. He 

is the chemist for this Iridium Company—the inventor of 
1207 this iridium-plating process—and his office is in the Miami 

Medical College. All were employes exeept Mr. Manning, 
Prof. Dudley, and myself; the balance were men that were detailed 
from the office and the shop. 

This record | have in my hand is my own note-book. It gives 
the time that ensued from the beginning to the end of the test, the 
time when the emulsion was started through the pump, and the 
time when the experiment ceased, and contains my own readings of 
the pressures pumped against and the temperatures as indicated by 
the fusion of the metals in the Lop of the coil. This note-book con- 
tuins the reading for eyeryv five minutes, together with notes that 
have been jotted down through the trial. With the following CX- 
planation, the figures in the resumé are in my note-book : The first 
pressure given Is the mean of the first four pressures given In the 
note-book, Opposite which will he found as a note for temperature 
“under tin; ” the next mean pressure is the mean of the next two 
pressures In my note-book, at a point where tin is melting; the next 
hiean pressure in the resume is the mean of three pressures in the 
note-book — “tin entirely melted ;” the next pressure is a single 
pressure Opposite the note “ bismuth metal:” the next mean press- 
ure Is a mean of two pressures in the note-book opposite “ bismuth 
melted,” and the last mean pressure in the resume is a mean of nine 
pressures in thé note-book under the head of “nitrate of protash 
melted.” With that explanetion, those pressures are in the note- 
book. What is true of the mean pressure given in the resumé is 
equally true of the other elements noted by reference to the times of 
my note-book and the corresponding times of the other note-books 
that are used for that purpose. The following is a copy of the 
entries In my note-book which I have referred to: 
125s (It is agreed that the following extract shall go in without 

objection—counse! for defendants to have the privilege of veri- 
fying those observations which the witness has not personal knowl- 


edge of.) 


May Srp, 1883. 


Procter && Gambl Factory. 


Tine. Pressure. Temperature. 
11.27 2 O50 Under tin. 
11.42 2000) * 

11.50 2 100) “ 

11.55 2 100 a 

12.00 1 S00 Tin melting. 
12.05 2 1100 se 

12.10 1.800 ‘Tin melted. 
12.1 1,200 . 
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Time. Temperature Pressure. 
12.20 2 OOO Tin fluid, 

12.2% 1 SOO Bismuth melting. 
12.30) 2 OW) “ melted. 
11.35 |. Sou " - 
12.40 12150 Nitrate of potash. 
12.43) 2 1.0 ” 
ean I grow “ vi 
parry 1.200 = “ 

1.0) 1000) - 

1.05 POTD - - 

1.10 2 Too . " 
lle 2? 1O0* “ “ 

10) 2 OOF “ “ 


[ have told about this trial of the drd of May as much as | know 
about it. We wound up after everything leaked so badly that we 
could go no further—then cut off the grease from the coil and 
started the water through it. 


200) By Mr. CHAMBERS : 


(). Please explain one thine—toward the bottom of your note- 
hook page, it appears “nitrate of potash ;”’ does that mean that 
nitrate of potash was melted ? 

Witness continues: A. The nitrate of potash was so fluid) that 
you could readily twist the stem in it at all times when it is noted 
In my note-book “nitrate of potash,” and at all other times prior to 
that, of course, the wire could not be moved because it was tight. 
We made an effort to manage the fires so as to hold the temperature 
at those different points as well as we could, but it was a very diffi- 
cult matter. What T wanted to say about maintaining the tempera- 
ture is, it Was hard to control it and hold it where we would like to 
have it. While this stuff was leaking from the coil it was Impossi- 
ble for men to work in the room. There was some very powerful 
irritant that would affect the eves, the membrane of the throat, and 
cause coughing, sneezing, and weeping; we dragged one man out. 
who needed a little resuscitation to straighten him out. It was not 
the smell but the irritating effect that the whole room was charged 
with that troubled us. The experiment of the 11th of May is also 
in my note-book—such notes as [ took—which were of the same 
character as those of the 3rd of May, being the times when we 
began to pump the emulsion into the coil and when we ceased the 
experiment, and the pressures for every five minutes during that 
interval, and the temperatures that subsisted during that time, and 
I have aresume of that also, which is like the first one. The entries 
in my note-book are as foilows: 

(It is agreed that the following extract shall go in without objec- 


*Acroleine too strong for the workmen. 
t Changed from grease to water toe reduce temperature of coil. 
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tion, counsel for defendants to have the privilege of verify- 
1500) ing those observations which the witness has not personal 
knowledge of.) 
“May litn, 1883. 
Procter & Gamble. 


Time, p om. Pressure. Temperature of coil. 
o.15 180) Tin melted. . 
ees ? OOO - 
tye? 2? O50 os 
speeded 1.850 sismuth melted. 
oO 1,700 “ 
ode 1. S00 B: 

SO 1.050 . 

seeded ? O00 Tin melted. 
4.00 1.800 “ 

1.00 1.S50 6 

4.10 1 S00) Bismuth melted. 
4.1 1 {925 Lead melting. 
4.20 1250 

12 2,000 " 

10 1.950 Lead melted. 
13h L.SoO - 

to 1.400 

4d 1,700 

Lot 1.S0O ” 


lat worked 36S pds. 
Water 116 pals. 
Returned 116 pds of mixture.” 


The entries in the resumé are as follows: 


(It is agreed that the following extract shall go in without objee- 
tion, counsel for defendants to have the privilege of verifving those 
observations which the witness has not personal knowledge of.) 


130] “May lirn, 1883. 
Results of Trial [ of | Tilghman ( oll. 
. _ Temp. Temp. 
Temp. of coil. Pressure. product. Fe 
Melting point eee 2.000) 165 OF. 107.5 F. 
Melting point of bismuth ...- LS2o5 175.75 FL. 112.25 F. 
Melting point of tin ---2-2..0 | ISS5.5 165.5 F. 115 F. 
Melting point of bismuth... | 1,000 Iso FE. 110 F. 
Melting point = ene 108.5 ls F. 110 F. 
Above Saar. a 1.740 148.4 I. 111. I. 
. , : . f kat 287.76 | 
» S ae a € ome. - 416.06 
Emulsion pumped into coil ) Water, 128.24 | 116.00 
Emulsion lost by leakage of coil and joints ~-..------- 225 pounds. 
PROCS CIE ott etic s aie nein 1{)] ” 
Product per bOUWiscccuneccacao- nen oenesteitiiiiiea edi 


Duration of test, GAGE nc ccqncewe cone cq00 eneenesenmoenn -- 335 
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This test, as the columm of temperatures indicates, was better than 


the other—that Is, mire reeular aid fhhore reliable than the test of 


the Srd of May, because we began to pumpin the grease at the melt- 


Ing point of tin, and never reached the melting point of nitrate of 


potash. We may have exceeded the melting point of lead, but we 
never melted the potash. Now, this resumé gives, relatively, the 
same results of that tviat. This trial was discoutinued because all 
the joints opened on us again. — I wanted to say, that we took 
off the thang joint, the one that gave us the most trouble, in the 
center of the pipe, and supplie ry Its place with a coupling, with right 
and left threads, similar to the Perkins joint, although [am not sure 
that we used the chamfered ends to the pipe at all. The change in 
the joint was made between the test of the Srd of May and the test 
of the 1ith of May; but we made a joint, with right and left run- 
ning threads, in place of the flange, and it remained tight until 
very nearly the close of the last trial, and then it began to 
1302) leak, and the leakage finally was so great that we had noth- 
Ing coming trom the safety-valve, and we stopped again. 

In both of these trials the emntsion was delivered to the coil at 
such arate as to make our delivery of approximately 158 pounds an 
hour from the safety- Vi lve, 1 1th addition to what we lost through the 
break in the coil somewhere. That fat which went into the fire is 
not included in the product delivered, and it Was somewhat ditheult 
to maintain a steady flow through the coil, 

In the trial of the Srd of May our delivery was at the rate of 146 
pounds an hour, and in the trial of the 11th of May 11S pounds an 
hour. 

We undertook to add to the established rate per hour, which we 
fixed at 158 pounds, by calculating the leakage. Now, of course, the 
leakage was an uncertain quantity, and the only way that we could 
arrive at it was to measure from time to time the flow from the 
safetv-valve; that was through a period of two and one-half min- 
utes, during which time we should have got, approximately, eight 
and one-half pounds. After we had carefully adjusted the pump to 
deliver the eight and one-half pounds in two and one-half minutes, 
without any disturbance of the pressure or of the speed of the pump, 
that rate of delivery would change, either become less or become 
more, and, of course, we were constantly drawing off these charges 
and endeavoring to maintain the rate of flow as near our 158 pounds 
as we could. 

lor the ord of May the total amount of emulsion pumped In Was 
Did pounds In the whole operation : 275 pounds came out: the 
difference was lost by leakage in the coils and in the joints, This 
means the emulsion by water and fat both. Five parts by bulk was 
water—that is, the water was five-twelfths the bulk of the fat ; there 

Was five parts of water and twelve parts of fat; five-seven- 
1505) teenths was water and twelve-seventeenths was fat by bulk. 
The specification says that the water shall be in the propor- 
tion of one-third to one-half by bulk, and we took a mean, which 
was five-twelfths of the fat by bulk. 
While the pressure and the speed of the pump remained constant 
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we would have a variable delivery; and that obliged us to inerease 
or diminish the speed of the pump very frequently. The fluetuation 
in the rate of delivery is best shown iv the variations in speed of the 
pump, Which was taken by Mr. McCabe. ‘These are not my figures, 
but he was instructed to change the speed of the pump every time 
we discovered any variation from the proper delivery ; and how often 
this occurred is shown in the note-book. The pump was an inde- 
pendent Steal prULend yp, that we could control and speed aus we chose, 
by varying the supply of steam. A man stood there, and did noth- 
Ing but manipulate that as he was directed, the intention being to 
comply with this rate of speed as nearly as we could; and, if we 
failed to do it. it is because we were not able to do it. 

(ny thetrial of May | Ith, thetotal en.ulsion pumped intothe coil was 
116 pounds, and the product obtained was 191 pounds. Our leaks 
Inereased on us, and the loss by leakege was 225 pounds. | would 
like to suggest that these breaks in the joints were not gradual. 
While they might appear some minutes before the final rupture took 
place, they ultimately seemed to be very sudden, and everything let 
down at once like a collapse. 

There is one statement in the early part of this answer that [T would 
like to correct. It is this: The statement is made that we supplied 
the fat and the water to the coil, or to the emulsion churn, at the rate 
of 25 pounds of fat and 10} pounds of water for every ten minutes 
of time. That was so long as there appeared no leak through the 

coil proper, but as that leak increased, which it seemed to with 
1304. each trial—inereased towards the end of the trial—then this 

ten-minute operation was determined at the delivery, and the 
quantities were delivered to the eliurn faster, in order to supply what- 
ever that leak might be—that is to say, that 23 pounds of fat and 10] 
pounds of water applied only to the thing in pertect condition, when 
we were not losing through the leak in the decomposing coil, 

Mr. James N. Gamble was present at all the experiments and sub- 
stantially present all the time, going in and out. 

lor the experiment of May 11th there were present all the people 
who were there the test before, except a change was made in this 
man who had too much of the acroleine: he refused to serve again, 
and we had a new man for that. They called him Robert. And 
then Prof. Morton and Dr. Endemann were there, as well as Mr. 
Dudley. 

(Q). 6. Who, if anybody, was taking samples of the product during 
the experime his? 

A. For the 3rd of May I stated that Prof. Dudley took samples, 
and for the 11th of May [ would say that Dr. Endemann took sam- 
ples, and | think Prof. Morton took one or two of the early samples. 
The young man who took the temperature of the outflow was in- 
structed at the time, the time when the samples were taken and who 
took them. 


By Mr. B.C. Tinguman: 


(). 7. Was the Perkins joint between the exit of the heating-coil 
165—Ss5 


i 
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and the cooling-coil made by means of a sharp edge on one tubing 


. 


biting into the flat surfaee of the other tube? 
A. That joint was made while [T was not present at the factory. 
The instruction to Mr. Manning (the piper) was to make such a 


jount there,and in factall other places: but all that [cananswer 


1505 for that ais that itis a right and lett thread, and if it is not a 

Perkins joint it only lacks this cutting feature. IT am not 
certain, because this joint was tnade whiie | was not present. 

There is a peculiarity about the joints here that they would re- 


main tight for a period of time and then leak. This particular 


joint Was screwed up as tight as we could make it, and for an hour 
there was no evidence of leak, when suddenly it began to spurt. 
By Mr. PAnkINSON : 

(). 8. Was what vou say in vour last answer about vour having 
ho personal know ledue asto whether the Perkins joint there referred 
to was chamfered or not, in reference to the joints within the cast- 
Ing, or only to that outside? 

A. These joints Immediately outside of the trun-ions. There were 
two of them made in, this manner—the inlet joint, which never 
gave us any trouble, and the outlet joint, where the serious leakage 
occurred. Those were joints outside of the decomposing coll proper, 


Adjourned until to-morrow (May 25rd, 1885), at 100a.m. 
Llearing May 25rd, ISS. 
Morning Nession. 
Continuation of examination of Joun W. Tin. 
by Mr. PAnKINSON: 


Qo. You have spoken of some modifications in the appa- 

0) oratus used, as compared with the Tilghman patent. What 
Was the purpose of those modifications, and what effeet would 

they have upon the successful operation of the apparatus as a whole? 


(Objected to. as the witness is not shown to have had sutheient 
experience In the art to warrant lis giving an opinion.) 


A. The only variation between the decomposing coil, as we built 
itand as itis described in the Tilghman specitication—that is, the 
only material deviation, in my opinion—is the thickness of space 
between the pipes. The Tilghman speeitication says that they shall 
be one-quarter of an inch. As already stated in my testimony ves- 
terday, it was believed that we assumed some risk in making the 
couplings no thicker than a quarter of an ineh, and upon the ad- 
vice of the piper who built the coil they were made five-sixteenths 
of an inch, or intended to be ftive-sixteenths of an inch, and are 
actually nearer three-eighths, perhaps, as T found upon measure- 
ment of the coupling that Wwe have here. I understand, from read- 
Ing the Tilghman speeifieation, that the east iron is used substan- 
Hially asa reservoir or regulator of heat. Perhaps I can make my 


a 


sh nc tm 


*) od 
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meaning more clear by saying that having a large mass of cast iron 
to be heated, likewise to be cooled off, that the thuctuations of the 
temperature of the coil and of the matter within the coil would be 
less rapid than if the coil was heated direet. Mr. Tilghman also 
says that the cast iron which is poured about the wrought-iron coil 
contributes to its strength, which is true. Now, in my opinion the 
thickening of this space is certainly no disadvantage to the decom- 
posing coil, e.ther as affecting the capacity of the cast iron to act as 
a regulator of heat or as affecting its strength, and rather to the 
contrary. I mean to say, however, that the purpose was not to im- 
prove upon the coil as deseribed in the specification at all, but 
1507 it was done because we felt it was unsafe as a matter of me- 
chanieal construction to follow his directions in that partieu- 
lar, and I believe the change that was made in Increasing this thick- 
hess was calculated to be a benefit, rather than a detriment, to the 
strength and operation of the coil. 

(). 10. Do you understand a quarter of an inch in the Tilghman 
patent to be mentioned as a maximum or minimum limitation upon 
the space that should be allowed between the coils ? 

A. | understand the quarter of an inch mentioned in the Tilgh- 
man patent to be a mean dimension of the thickness of metal or of 
the space between adjacent pipes. In support of which [shall quote 
the language of the pavent as follows (I read from page 9 of the 
record): “The different coils of the tube are kept about a quarter 
of an inch apart from each other, and the interval between them is 
tilled up solid with cast iron.” [I would understand “about” to 
allow some reasonable variation in that thickness, and T should not 
consider the increase of the thickness to gths of an inch as abjec- 
tionable in the light of this language. 

(). 11. Does the section of pipe Introduced here as an exhibit show 
the finish of the pipes used in this apparatus? If not, in what re- 
spect does it vary ? 

A. The section of pipe—this particular pilece—was rejected when 
the coils were examined before bending, atid after the threads hac 
Lene ncut and the ends faced and chamfered, respectively, by reaseh 
of the tearing of the thread, as the exhibit shows. So far as the 
simple facing of the end of the pipe is concerned, this is a fair sample 
of the work done, but the feather-edge that is shown around the pe- 
riphery, as also the feather-edge that Is shown projecting inward ana 
diminishing the bore, were carefully removed with a tine file before 
the pipes were used to make the joints, That plece—this exhibit— 

is not a complete end of the pipe, because it was rejected and 
1508 thrown aside, and does not exhibit the finish as perfectly as 
the joint itself would, for the reasons noted. 

(). 12. What, if any, precautions did you observe in the construe- 
tion and operation of this apparatus to secure the best attainable 
results? 

A. Originally, the pipe was ordered, instructing the agent who 
furnished it to insist upon the best quality double extra strong hy- 
draulie pipe. Before the invoice of pipe Wials accepted, each particular 
piece was tested by forcing water under pressure from the city mains 


- 
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through it to prove that it Was clear ana free from obstructions, 
other than such obstruction as are necessarily found in all such 
pipe, due to the manufacture of it, or, In other words, this wrought- 
iron pipe is never made equal to a bored hole, and cannot be; 
omitting the natural obstructions due to the weld of the pipe, it was 
perfect. Of the lot that was ordered, Ollie plece was found to be so 
clogged as to prevent the free delivery of water, and was rejected. 
The pipe was then sized for length for each of the three series of 
coils, then faced with what is known in machine-shop parlance asa 
sweep or pin-drill, for the flat-surface end, and with a similar tube 
a sweep or pin-drill for the acute surface of the opposite end of each 
piece ot pipe that entered into the construction of the eotls. Before 
the different pieces were bent to proper dimensions, | examined the 
ends to detertnine whether they were satisfactory and whether they 
would make, tn my judgment, a perfect joint as | understood Mr. 
Tileghman’s deseription of lis joint in tats patent, and where there 
Was a question about it, the ends were cither re-turned, or re-tooled, 
or rejected, as the case might be, this particular specimen of the 
pipe bemg one of the ends that was cut off as not bene satisfactory, 
as several were cut off on account of the threads not being satisfae- 
tory, and sometimes the ends were not perfect. Whenever there 
was a doubt In my mind as to its making a perfect job, the 
13009 piece was rejected. ‘The couplings that were employed were 
forged solid, drilled 1?) il chuck ane then threaded partly by 
athreading-tool ina lathe, and finally by a sizing-tap, the intention 
being to have all portions of the coil as near pericet as mnyv knowl- 
edge and the skill of the pipe-titter who made it could accomplish, 
() IS. Please state what, if ahy, practical dithiculties were en- 
countered In the construction and operation of this apparatus which 
would affect the extent of its utility for manufacturing purposes, 
and how far, fat all, such ditticulties could be removed for practi- 
cal purposes by any means within the knowledge of those skilled 
In the art, so far as vou know 
A. There are several mechanical difticulties that I can conceive 
are necessarily Conconiltants of such a machine as is deseribed in 
the Tilghman specification. The first that presented itself to me, 
upon investigation, Was the certainty, In imy opinion, of the break- 
age of this decomposing coil very shortly after it went Into use; In 
other words, | cannot conceive how a wrought-iron coil, considering 
Its rate of expansion fora given tnercase of temperature, can be envel- 
oped In a mass of cast Iron; also, considering the rate of eXpANsiOn 
oft the Cust ron for il vrVvenl increase ot lemperature, with safety 
either to the joints of the coil or to the casting, on account of the 
smaller rate of eXPAUNSION of cast Iron as compared with wrought 
Iron; the rate of expansion of wrought iron is materially greater 
than that of cast iron, for any given addition of heat or temperature. 
ln this particular Case ia W roucht-lron coil Is desert bed iis being 
enveloped ina cast-iron shell. TP cannot conceive how it is possible 
to heat that coil even to the toh perature elected in the specifica- 
tion, Without serious risk either to the joints by the strain due 
retarded expansion, in the event a break did not occur in the 
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cast iron, or without risk to the cast iron itself; in other words, 

I conceive that one of the two things must happen, 
1310 either we will strain the joints sufficiently to permit of their 

leaking or passing the emulsion through them into the cast 
iron, or we will break the casting itself. Now, my reasons for this 
conviction are as follows: My first inquiry into the merits of the 
decomposing coil proper was after Procter & Gamble had made one 
of these decomposing coils; they had it set up in their establishment 
and had broken it prier to experimenting with it with grease. I 
was requested to examine the coil and, if possible, give a reason for 
the breakage. I did examine it; had the brick-work torn away and 
tinally liad the coil removed for the purpose of a careful examina- 
tion, and believed then, and still believe, that the cast iron broke by 
reason of the extra expansion of the wrought-iron coil within the 
cast iron. The first coil that was in there, which had been made 
before [ became connected with the experiment, was broken across 
the bottom ina cruciform shape, one crack running up perhaps 18 
Inches on one side and 12 or 13 inches on the other side, the crack 
being wide enough to thrust a penknife-blade nearly a jth of an 
inch thick inte it at the wider places; there was another crack run- 
ning nearly at right angles to that and the two crossed in the form 
of a CTOss, and the second crack that | mentioned extended nearly 
or quite around the entire coil—the entire bottom of the coil; these 
cracks were all located at the bottom, at the lower semicircle; and, 
when I say entirely around it or nearly so, | mean around the see- 
tion and not around the eoil in the direction of its length. Directly 
that crack occurred it was stated and afterward proven by expert- 
ment when | went there that it leaked water. How it was*made or 
whether it Was acoil complying with this specitication or not, that I 
don’t know; but, at all events, it did leak badly and the water 
would pass through these cracks at the bottom of the casting. I 

said that I believed then, and still believe, that coil broke by 
[511 reason of the of the extra expansion of the wrought-iron coil 

over the expansion of the cast-iron shell that enveloped it. 
In order to satisfv myself that I was either right or wrong, as the 
case might be, | constructed another coil, a small one, with the 
consent of Procter & Gamble, which was made of solid pipe where 
there were not any joints to be strained, and where the probability 
is that if there was any objection to the different rates of expansion 
it would manifest itself in the breaking of the cast-iron shell about 
the pipe. This small coil was made of 1}-inch pipe and contained 
two coils representing about six feet. The amount of cast iron about 
it was possibly greater than what the specification would call for, 
and to that extent 1 conceive possibly stronger than the specitica- 
tion elects. That coil was tested by passing water through it, care- 
fully heating it up in an open furnace with chareoal to a tempera- 
ture of melting lead—that temperature being determined by a cell 
that was provided in the upper sideot the coil as it lay in the fire— 
the purpose being to determine whether the breakage would occur 
or could oecur whilst maintaining a temperature of melting lead in 
the coil and under a pressure as great as we were able to attain with 
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the pump at hand, which was 1,000 pounds. After we had operated 
Itabout an houra snap occurred, and upon removing the tire we 
found the cast iron of the coil was cracked entirely through; that 
crack took place ut the ena of the scmmicirele, or rather where, if you 


can conceive it, the semicircle joins the tangent, or where one of 


straight sides of the coil joins the curved end, and the separation Wiis 
about .2,nds of an inch. To now produce the small Tilghman coil 
referred to In the previous portion of this answer. 


(The eoll referred to is here offered in evidenee and marked “ De- 
fendant’s Exhibit Small Corl’) 


bol After the experlinent had been made with this small eoil 
and sugeesting to Mr. Gamble the belief that it would be im- 
possible to make such a coilas Mr. Tilghman deseribes that would 
be practicable—that would not be lable to either the straining ana 
leaking of the joints of the wrought-iron portion, or of the breaking 
of the cast-iron portion, he then decided, notwithstanding the possi- 
bility of accident, to build the large coil which was deseribed in the 
testimony of vesterday. Tn the construction of the large coil, bear- 
Ing Upon this same question of injury to it in use, | can conceive of 
no greater care being exercised than what Mr. Manning and myself 
rave it, in order to make the jornts, or, rather, the sections of pipe, 
When jointed, equivalent toasolid pipe from cud toend: infact,at one 
time we sertously considered the propricty of having tive hundred 
fect of one-half Inch pipe, but, upom inquiry, we found the mills 
were unable or unwilling to make it, in order to make a coil solid 
from end to end and to have no joints in it. We found, with the 
facilities of the pipe mills of the present time, that either they could 
not or would not fill such an order. Moreover, it involved the neces- 
sity of making the wrought-iron coil at the place where the pipe 
itself was made, because a length of pipe of tive hundred feet could 
not be shipped very convenicutly. [ merely mention this cireum- 
stance to show the strong desire that | had at least to make that 
equivalent to a solid pipe, believing that whenever we did so we 
were bound to break either the wrought-iron coil or break the cast- 
iron shell. Now, our experience with this large coll, I believe, Sus- 
tains my conviction that the apparatus is impracticable, mechan- 
ically speaking. It had been very carefully fired up after the set- 
ting was completed and all the connections made, water being put 
through it, and the temperature and pressure gradually raised dur- 
Ing a period of twenty-four hours, with a view of avoiding 
1515) any sudden changes of temperature and pressure that might 
Influence it—be capable of breaking or injuring it—and di- 
rectly Wwe began to put the grease into the apparatus, or during the 
thirty minutes’ experiment noted in my testimony of vesterday, 
something did occur in that coil suthicient to strain some of the 
joints of the wrought-iron portion and render it leaky and unfit for 
practical use, in view of the large loss of fat—in round numbers, 
one-third of which escaped into the fire. 
Now, the next objection that seems to me to be a Hecessary feature 
of this apparatus is the extreme difliculty of supplying it at a regular 
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speed with such an apparatus as is described in the Tilghman patent. 
That is said to be a pump. It is shown in the drawing asa A enapace 
pump, of the ordinary single-acting kind, I infer. Such a pump 
was used of as perfect construction as we were able to procure, even 
with our facilities of to-day. Moreover, to insure a uniformity of de- 
livery, an engineer was stationed at the pump to run it. As already 
noted in my testimony, even when the pump seemed to be operating 
at uniform speed, and, so far as we were able to ascertain, the sue- 
tion and delivery valves were working properly, and the pressure 
maintained practically constant, even then there were variations in 
the delivery of matter through the coil—the pressure on the coil 
against which the pump worked, the pressure indicated by the 
satety-valve—at all times being greater than that due the Vapor of 
water, due the temperature which we were carrving on the coil. 
The intention was always to have that several hundred pounds 
above the pressure due the temperature of water for any tem- 
perature at which the coil was working or was worked. I mean to 
sav, if we were carrying a temperature of 440° Fahrenheit, which 
would be the melting point of tin, that we had a pressure of 

1000 pounds; if we were running at a temperature of the 
1514 melting point of lead, taken at 612°, the pressure was main- 

tained at from 2,000 to 2.200 pounds. Notwithstanding these 
precautions, we were unable to have an apparently uniform delivery 
of the matter through the coil. The class of pump necessarily used 
to pump against the pressures necessary In the operation of an ap- 
paratus as described in the specification is necessarily different from 
the ordinary pumps for supplying steam-boilers and for pumping 
against an ordinary head. It is a special pump—a hydraulic pump, 
it is termed in-the arts. [am not aware that a successful packing 
for the plunger of a hydraulic pump, other than the cup-leathers in 
general use, has ever been devised; nor do I conceive, from such ex- 
pericnce as I have had with pumps working against high pressures, 
of a better or more reliable packing than the ordinary cup-leather. 
So far as I am aware, | believe it is in general use all over the world 
for this purpose. Now, the cup-leather, assuming it Is a necessary 
feature of such a pump, is very capable of doing the work, and was 
worked through days, weeks, and perhaps months of time against 
a pressure of 2,000 pounds, and very successfully with water. 1 be- 
lieve when we begin to pump the emulsion of fat and water that 
there is a demoralizing effect in this grease that deteriorates the cup- 
leather very rapidly. That has been our experience,at least. I think 
it is possible, if the temperature of the emulsion passing to the pump 
is kept low, but a few degrees above the point at which we are certain 
the grease will be fluid, a cup-leather might bear for some hours, 
perhaps for some days; but even then I think the grease has some 
action upon leather. It seems to be so in other pieces of machinegy ; 
when grease comes in contact with leather it seems to unfit it for a 
packing joint. In the use of cup-leather for a plunger-pump some 

difficulty is experienced and a considerable time is requisite 
1515 torenew such a packing. In an ordinary stufling-box packed 
with either metal, hemp, or cotton it is not a difficult matter 
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to take out all the packing and introduce new, but with a cup-leather 
itis necessary that the plunger be withdrawn entire v from the cham- 
ber of the pump sutficiently to drop the cup-leather into the stuftiing- 
box and then to pass the gland in on its screw-threads, then finally 
to restore the plunger. Our experience with this particular appa- 
ratus was that it was a diflicult job to renew that in much less than 
an hour with the pump that we had. If T understand the Tilghman 
specification aright, and if T understand Mr. ‘Tilghman’s testimony, 
being at the page noted in my evidence vesterday in the record, a 
uniform delivery of this matter to the coil is essential to its success. 
[ think Tam quite sure in saving that that is a part of his testimony 
and isa part of the specification. We certainly could not, with the 
niaterials or the facilities that we had at hand—and [ know they were 
very much better than the materials which were at hand when Mr. 
Tilghman developed this thing—we wore unable to produce that 
condition; nor is it clear to my mind, even with the best facilities 
of to-day, how you could supply that decomposing coil with the 
emulsion in such a manner as to insure a practically uniform rate 
of delivery. That, I conceive, is a serious objection to the operation 
of it as that operation is described in the Tilghman specification and 
In his testimony. Again, our safetv-valve was of a pattern that is 
in general use for hydraulic purposes to-day, and was an ordinary 
lever-valve, with what purported to be a chilled seat and a steam 
metal plug, and that was carefully reground cach time we went 
into the experiment. Each time that we terminated the experiment 
the valve was leaking considerably. T conceive that, to comply with 
this condition ofa uniform rate of delivery and a reasonably uniform 
pressure for the different temperatures cmiploved, that the safety-valve 

should not be liable to easy corrosion and that itshould remain 
151600 practically tight during the use of the machine, subject to the 

ventage of such stuff as is properly propelled through it by 
the pump at the pressure,carried. [mean to say that if the safety- 
valve was loaded to 2,000 pounds and the load expressed by the 
action of the pump was less than 2,000 pounds, there should be no 
ventage of material; that at all) pressures under the load to which 


the safety-valve was adjusted the satetv-valve should be tight. If 


It is not tight T cannot conceive how we can have this uniform rate 


of delivery from it, Which T understand is one of the conditions of 


the process or the operation of this apparatus, 

The spring-balance used in this particular case was entirely new : 
had never been used before. It was always adjusted during the 
time of an experiment with my own hands, and I believe was very 
carefully treated. [believe it Was as sensitive as a spring-balance 
could be whilst expressing the loads represented by the resistance 
of the safety-valve, 

Those are the material objections that have oceurred to ne, CX- 
cept Twill add the difficulty that T experienced in controlling our 
temperature. ‘Temperature is a material element in the operation 
of the device, and the temperatures to be emploved are carefully 
noted in the specitication. The apparatus was set as nearly like the 
drawing as we could—axssuming that the drawing represented the 
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apparatus—fine coal was fired, a skillful fireman was employed, and 
the manipulation ofthe damper I attended to myself—that is, directed 
the fireman how it should be set at different stages of the experi- 
ment. I found that it was impossible with a coal fire or with the ap- 
paratus that we had to control it at any given temperature for any 
length of time. Directly that would reach the melting point of tin 
the ash-pit door would be closed and the fire door would cautiously 

opened, a little careful banking of the fire done. Even then 
1517 there seemed to be a sufficient heat accumulated in the cast 

iron of the coil or in the walls of the furnace to augment the 
temperature right on up to the maximum point. I do not believe 
the apparatus as Mr. Tilghman deseribes it, and as he shows it in 
his drawings, can be operated with the class of fuel that he evidently 
had in view when the drawing was made to maintain the tempera- 
ture he elects, and that to my mind is a fatal objection. 

I believe I have noted the four principal points that oceur to me. 
Of course | have already testified upon the difficulty of maintaining 
our joints tight. Joints that seemed to be absolutely tight under 
2,500 pounds pressure with water and with the coil heated to the 
melting point of tin or bismuth or lead, as the case might be, would 
leak with the grease. Directly we cut off the grease from the coil 
and began pumping water through it,thosesame joints would be tight, 
and the experience certainly shows that a joint which may be 
tight under a pressure of 2,000 pounds with water will be leaky 
under the same pressure with grease. [am quite particular in say- 
ing that these joints which were carefully made to develop those 
facts were tight with water and leaked with grease and were tight 
with water when the grease was cut off. This is even true of the 


joints of the wrought-lron coil proper, because careful obseryation 


failed to detect at any time a leakage of water through which grease 
would vent in the cast iron of the coil during our experiments. 
After the coil was ruptured on the 24th of March, wrought-iron tubes 
were Introduced through the wall of the furnace immediately oppo- 
site the points where the ventage of grease took place through which 
we could see the grease passing when it was venting, and throngh 
which Lam satistied we could hear the rush of steam were the coil 
venting water. 
(). 14. Did vou find ony temperature at which the emulsion could 
be fed at which the difficulty about the destruction of the leather 
macking was obviated ? 
1318 A. I have stated in my testimony yesterday a special experi- 
ment was made to determine at what temperature the grease 
was certain to be fluid and in such a condition as to be capable 
of manipulation by the pump, and found that at or about 110° 
Fahrenheit the leather seemed to maintain its integrity fairly 
through some hours of time—I remember now, through about four 
hours of time. We also found that during this period of four hours 
the leather seemed to preserve its condition, fitting it for a backing 
reasonably well, but after that it would soften and lose its stiffness, 
and finally become such that you could dismember it readily, and 
166—SS5 
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at a temperature materially above 110° the leather would soften 
very re adily, 

Q). 15. What would be the maximum duration of the leather in a 
condition for cflective work under the most favorable temperature ? 

A. From the experiment that T made after the test of the coil on 
the 24th of March, Lam of the opinion that it would be difficult to 
miaintain a leather im successful operation against a pressure to be 
carried, Working the grease at a temperature of 110°,or as near it as 
you could miaintain if as it entered the pruthaip, for niore than four or 
five hours. In support of this opinion [ have reason to believe that 
the new cup-leather, which was introduced upon the morning of the 
ord of May, just before going into the experiment, and which was 
used in contact with grease considerably less than four hours—about 
three hours and a half, [ believe, in the two experiments—tis about 
ready to be renewed at the present time. [ believe this from the 
manner in which we were obliged to screw down the glands repeat- 
edly during the Jast few minutes of the experiment, showing that 
the leather was softening and weakening and losing its consist- 

Chey, 
131%) (9. 16. THlow would the difficulties which vou have enu- 
mierated as encountered in the construction and operation of 
this apparatus affect the utility of carrving on the process by means 
of it for the purposes of manufacturing on a business seale? 

A. Consicering the apparatus simply ina mechanical way, [ be- 
lieve that the several objections which | have noted are sufficient to 
defeat it for practical Uses, 

(J. 17. Is there any other apparatus, or any modification in this 
apparatus, or any part thereof, which would, in vour opinion, enable 
approximately the degree of heat and pressure mentioned in the 
Tilghman patent to be applied in the treatment of the fat, which 
would obviate the difficulties encountered with this apparatus, and 
enable the process to be carried on, on a business seale, with more 
favorable results ? 

A. Tam not sure but what the general description of the appa- 
ratus as given in the Tilghman specification is about as favorable, 
Ina mechanical sense, as any T have so far conceived. It is neces- 
sary, mn aevising a coil to work against pressures of two thousand 
pounds, and to be tested, as suggested in the Tilghman patent, to 
ten thousand pounds per square Inch, to employ extra strong pipe 
of small bore. Granting that the pipe, or the dimensions of pipe, 
named In the specification are substantially what should be used to 
meet the condition of Presstlre, l can conceive of no better arrange- 
ment of such a mass of pipe than in the shape of a continuous coil 
containing several sections of constantly-diminishing or of con- 
stantly-increasing length, and provided with suitable inlets and out- 
lets for the Introduction of the material to be acted Upor, To meet 
the case of Pressure alone [can conceive of no other apparatus that 
would do better than that described ly Mr. Tilghman, nor of no 
apparatus that would do it as well. It is necessary, in heating 

this coil, it T understand the specification aright, that it 
15200 shall be heated cautiously and temperature of the matter 
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within it shall not exeeced a given limit, which is placed, as I 
understand, at the melting point of nitrate of potash. It is also nee- 
essary that the coil shall be heated through a medium which shall 
act as a regulator, or,as the language of the specification states it, 
that will “insure a considerable uniformity of temperature in the 
different parts of the coil.” I do not know that any substitute for 
the cast-iron shell around and about the wrought-iron coil could be 
proposed which would meet this condition and,at the same time, 
meet the other condition of providing Increased strength to the itp 
paratus better than cast iron used in substantially the manner set 
forth im the specification. It is true that this coil might be heated 
Ina bath of lead or tin or bismuth or sand, or of some of the liquids 
of high boiling points, perhaps mercury, if there was no amalgamat- 
Ing effect, which would destroy the material of which the coil was 
made: but none of these schemes would meet the condition of fur- 
nishing Inereased strength to the coil; besides, I coneeive they 
would be very much more expensive than cast iron, subject, in some 
causes, to a constant renewal of the material employed to form the 
bath, and,in my judgment, not so mechanical nor so practicable 
an arrangement as that of the simple cast-iron shell. 

(). 1S. My last question was not limited to the effeet of any modt- 
fications in this coil apparatus which still preserve the mechanical 
features of the apparatus as described in the patent. [T wish to know 
whether or not there Is, so far as you know, any other apparatus, or 
any modification in this apparatus, or any part thereof. which would, 
in) your opinion, enable approximately the degree of heat ane press- 
ure mentioned in the Tilghinan patent to be applied in the treat- 

ment of the fat, whieh would obviate the difficulties encoun- 
1321 tered with this apparatus and enable the process to be carried 
on, on a business seale, with more favorable results? . 

A. | know of none. 

(). 19. Hlow are the practical difficulties and attendant expenses 
of carrying on a process requiring the application of heat and press- 
ure affected by an increase of the degree of heat and pressure, es- 
pecially after substantially passing the degree of heat at which steam 
is obtained ? 

A. From my personal experience the expense of apparatus and 
the cost of labor and the cost of repair is relatively much greater 
than the difference in temperatures and pressures. [t 1s true of hy- 
draulie machinery, where the pressure alone is considered, where 
only normal temperatures are used, that it is invariably difficult and 
expensive to maintain, and is never used when anything else will 
answer the purpose as well. [mean to say by that that hydrautie 
devices for producing given results are not resorted to as a matter of 
choice, but, as a rule, as a matter of necessity, the difliculty of main- 
taining such machinery in condition for practical use and operation 
being the material drawback. 

(). 20. Just in that connection, as you have spoken of normal tem- 
perature, state how it is affected where a high degree of heat ts used 
in connection witha high degree of pressure. 

A. It seems to me clear that if ff is difficult to operate hydraulic 
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considered and tact tn addition to the stiuple strain due Clrat of 
pressure alone 

Q). 21. Would the dithculttes and expeuse of carrving on a pro- 

cess Using Water at, say, 000 degrees Fahrenheit, and the press- 
[3220 ure requisite to Keep itin liquid state at that temperature, be 

more or less than twice what it would where the temperature 
is 100 degrees and pressure correspondingly reduced ? 

A. ‘The pressure corresponding toa temperature of 400 degrees— 
as | surmise from the data before me inimy note-book, where | have 
computed the pressure for certain exact temperatures—would be 
aboutool pounds, in round numbers, Phe pressure corresponding toa 
temperature of GO0° Fahrenheit, in the same manner, would be ap- 
proximately ToSQ pounds. The cost of machinery to meet those 
two conditions wotled bye, so far as the welght oft rnatertal Is CoOll- 
cerned, about as the pressures, the loads to to be carried being the 
measure of the strength of parts, and T would rather suspeet that 
the cost would Lie eroatel than twiee thr cost of rrase dayne r\ to Thiet 
the pressure of the lower temperature named in the quesuen, | 
have made noe computations for machinery for ditlerent purposes, 
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four times as much to construct aeviinder to meet 1.000 pounds 
pressure as it would to meet 400: but TP rather think it would cost 
more than twice as much 

Q). 22. Tow about the ditheulties of keeping up the higher degrees 
of letiperature ln Working the cupparatus and the precautions that 
have to be observed where the high degre = ol pressure are present” 

A. T presume the question means of maintaining the high press- 
ure reasonably uniform throughout a period of time. I have found, 
as aomatter of fact, in our experiments that we could not do it with 
the hiost careful manipulation of fire and damper, and | understand 
it to bea Hecessary condition that the fommperature should het exceed 

the melting point of nitrate of potash in the operation of this 
1325 apparatus. LT made every possible effort to comply with that 

condition, but we were unable to carry the temperature within 
any reasonable Pahere, and | doubt whether it can be done with sucha 
furnace and the fuel as Mr. Tilghman had in view when his draw- 
Ine was mace, 

(y. 25. Tlow would it be with anv furnace or fuel used in the class 
of manufacture in which this was used, or on the seale of manu- 
facture common In mnmanufacturing establishments ? 

A. Assumine first that the question would exclude the use ofa gas- 
jet ora multitude of vus-jets and the use of gas asa fuel to Warn the 
coll, and confining myself to the fluids usually employed in manu- 
facturing operations for the purpose of heating, I do not believe it is 
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possible to maintain those temperatures for any reasonable length of 
time at the points elected by Mr. Tilghman. Assuming that it 
would be best to use a multitude of gas-jets for the purpese of heat, 
Which would be very much more expensive than the fuel in general 
Use Oba large rscale for Inanuiacturing PUPP ses, but omitting the 
question of the cost, even then there would be a variation in the 
temperature of the contents of the coil corresponding with the varia- 
tions of temperature of the emulsion as it was introduced. 

(). 24. Whenever heating up the coil, either In your first or any 
other experiments, did you observe the precaution ol keeping water 
In it while heating up? 

A. The coil was first charged with water prior to using the fire 
and the safety-valve loaded to represent i pressure approximately of 
a thousand pounds. We were not particular as to the exact: press- 
ure then, except it was sufficient to prevent the venting of the water 
from the coil with the temperatures we emploved, and that water 
was kept cireulating through the coil while it was warmed up. 

There was no time at which the coil was empty. [I mean to 
Lod sav there was no time at which the coil was empticd—I mean 

to sav there was no time at whieh there was neither water 
nor emulsion in it while it was heated, the circulation of the water 
being established by starting a pump prior to heating at all, and 
then the lie uting, Loe liv vradual through ck gM riod of at least twenty- 
tour hours In etther instance, care being tuken that up to the time 


of our starting the emulsion through it, that it would never meet 
the meltiag point of tin 

Q. 25. What, if any, preeaution did vou take to obtain a reliable 
valle ° 

A. We bought a pressure-gauge; we first borrowed a pressure 
vaugre for the PUT pose of te sting the coil before the casting Wits made, 
which was a Schaeffer & Budenberg, graduated to ten thousand 
pounds, and which we loaded to 9,000) pounds, as already stated in 
evidence. We then purchased a pressure-gauge of the Schaeffer & 
Budenberg concern under an order to furnish us the best gauge 
which they had in stock in New York ; the gauges are made in Ger- 
many. I believe the Schaeffer & Budenberg gauge is recognized as 
the best in the market. I have had oceasion to purchase quite a 
number for use in connection with hydraulic machinery, and have 
used several different makes of gauges, those of the American Steam 
Gauge Company, and of Asheroft, of Boston, and the Utiea Steam 
Gauge Company, of Utica, New York, and in my experience, through 
several vears of time, | believe the Schaeffer & Budenberg gauge is 
superior to all others. Their gauge we bought and used in taking 
Our pressures, 

(). 26. You have spoken of the men employed in’ working this 
coil apparatus. Please state how many would be necessary where it 
was being operated for business purposes as distinguished from mere 
experimental tests, and whether those employed would need to be 

more than ordinary laborers ? 
1525 A. Lam of the opinion that it would be difficult to operate 
this apparatus with less than six or seven men, and several 
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of those would have to be of more than ordinary intelligence to 
maintain steadily the stipulated conditions under which it shall 
work. 

(). 27. State the purposes for which it would be necessary to have 
each of the number vou have mentioned, and how many of them 
would heed to Le sy chilly skilled. 

A. Tt would require a reasonably intelligent man to do the tiring 
and control the temperatures—I would certainly sav he would have 
to possess more intelligence and more skill than Thad, for T failed 
todo it: it would require another man, who should be at least a 
vood operative engineer, to control the temperature of the emulsion 
passing through the pump and control the speed af the pump de- 
livering the material to the digester coil: it requires a man of rea- 
sonable intelligence to weigh off the quantittes of fut and water tn 
the proper proportions, and toe charge them at the proper times: it 
also requires tt reasonably ratelligent tnan to observe the Pressttres 
against which the emulsion is being pumped through the decom- 
posing-eout, and also the temperature of the product as it makes its 
exit from the satetv-valve. Tn addition to these, at least one laborer 
would be required to work under somebody's directions and regulate 
the thow of water to the condensing-tank and control the churn; | 
am assuming that that churn may be operated by power. Now, | 
think | have enumerated tive men there; then [think that it re- 
quires aman of considerable skill and extraordinary patience to stay 
there and Phhaithsiere the whole thine, because hole of these ‘ssistants 
would be ina condition to travel from point to potnt without miate- 
rial neglect of their duties. 


(Mr. Parkinson here states that the apparatus which has been re- 
ferred to ts still in position inthe Procter & Gamble factory 
132600 in this CIty, ana is Open abany time to the Inspection of the com- 
plainant or of the master for any tests they may care to make 
with it.) 
Direct examination closed. 


Complainant's counsel states that neither himself nor the eom- 
plainant were nanny Way notified as to the construction of the appa- 
ratus referred to or of the tests which it appears have been made of 
and with ait; that itis obviously impossible for them to aequaint 
themselves with the construction and actual condition of the appa- 
ratus, and further, that from the withess’s tostimony it appears ver 
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Counsel for defendants objects to the foregoing narration and erit- 
leis appearing upon the record, because, so far as purporting to 
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recite facts not appearing in the record by proper testimony, it is in- 
competent evidence, and because, so far as it criticizes or comments 
upon what is found upon the record, it is incompetent and improper, 
and moves to strike the same out. 


Without pavsing upon the validity of either reason given by the 

solicitor for complainant for declining the offer, the master 

13827 rules that he cannot exclude from the record either of the 
reasons given by him, 


('ross-cxamination waived, 


(Signed), JOUN W. HILL. 


Recess until pom, 


Llearing, May 2Srd, ISS5. 
Ath reieecrn N xsion 


Joun H. MANNING was called on behalf of defendants, and being 

duly sworn, testified as follows: 
Examined by Mr. PARKINSON: 

(). 1. State your name, age, residence, and oecupation, 

A. My name is John TH. Manning; my age about 3S: oceupation, 
steam-fitter, 173 Race street; my residence is 25 Laurel street, this 
city. 

(). 2. What experience have you had as a steam-titter? 

A. | have been working at it in this city for eleven years, for 
Miles Greenwood, and in business for myself, and probably four 
vears before I] came to this city, in Boston United States navy yard, 
and with Walmouth Co.; it is now Walworth Manufacturmhg Com- 
parny 
(). 5. How long have you been in that business for yourself? 

A. About nine Vvears, 

(). 4. What is the standing of this Miles Greenwood Company ? 
A, Thev used to be considered as doing the best work 

ISZS that was done in Cincinnati some time ago, but they began 
to run dewn and gradually worked out of the business. 

That was one reason why | went for myself. The shop ran down, 

ana | had nothing to do 

Q. 5. Thev have lately dene work in other lines of business ? 

A. Thev do nothing wow but casting. 

Q. 6. Have vou had anvthing to do with the construchion of a 
coll apparatus for Procter € Gamble during the last vear? Tf sa, 
Sate how man 

\. T made twe: one I madeon the onder of Mr, Gamble—trather 
worked it out myself about the sizes ete. The second one I made 

ter the direction af Mr. Philo a Ltele bit dierent. The first one 
fF one-inch double extra strong pipe and what was called 


X 


about the best right and left coupling that we could make, heavy 
wrought tren: and te the best of my recollection there was about 
i224 feet In the coil, and we put that up and it cracked. Then Mr. 
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Gamble thought perhaps he had better have some help and asked 
meif he had not better call in Mr. [hill and see whether T was 
to blame or not for the breaking. They brought Mr. Hill in, and 
the next IT heard of it was that we were to go on and make 
another coil, and make it of three-fourths double extra strong pipe, 
and put in 500 feet, for which he furnished mea drawing. [think 
this is it. [made it abont as near that drawing as I could get it. 
That is the drawing that [ made of the coil. (The drawing referred 
to is the one marked Exhibit Procter & Gamble, Tilghman Coil, 
Number 3.) 

(). Was this first coil chyecloped In at easting t 

A. Yes, Sir. 

(). 8. Of what material ? 

A. Cast iron. 

QJ. 9. Ilow far apart were the coils ? 

A. The pipes were an inch apart every way; there was an inch 

space between the pipes. 
152) Q). 10. What, if any, care did you observe to make a good 
job”? 

A. In bending the pipe’T was very careful to keep it at a low heat, 
and the coupling we had made of extra heavy wrought iron—and 
it Was a perfect fit—screwed Lp) ats tielit as it Was possible to do and 
made tight—miade absolutely tieht. There was not a particle of 
leak in it; brought it to the factory and had the metal run out; 
took itto ProcterWw Gamble’s, put itin the furnace, {and | tested it again 
with cold-water pressure before we fired it up. Seeing the jomts were 
all tight we went on—fired it up. 

QJ. 11. How high pressure did you put on before you fired it up 
at all? 

A. T think it was about 2,500 pounds—a little over that. 

Q. 12. When vou fired it up did vou have water in the coil? 

A. Yes: we had water before we started the tire. 

(). 15. What became of this? 

A. Well, it was taken down, and, T believe, carried across the 
street somewhere toa Vacant lot. | saw it the re Sundav—going by. 

\). 4. What led to its being taken down ? 

A. It was cracked after we tired itup. The dav we were going 
to test it it eracked, Just about the time we got it up toe the proper 
heat, and a little while atter it commenced to leak pretty: bad: se 
bad that [do not think we eould keep the pressure niore than 1,000 
pounds on it atter that. 

Q. 15. Did vou examine it te see how mueh it was cracked ? 

A. Yes, sir: went into the furnace two or three davs afterward 
and examined the crack. 

(). 16. Deseribe the erack. 

A. Phe crack was—I deseribe it by drawing lines on the exhibit 

Just referred to, marking on them the word “erack.” It may 
1350) not be absolutely pertect as to the exact spot, but it} was con- 
siderably over from, the center. 
(). 17. What quality of pipe did vou use through this eoil ? 
A. T got the double extra strong from Morris Tasker, made on pur- 
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pose for the work. I wrote them and told them about what kind of 
coil I was to make, and asked them to furnish the pipe in as long 
lengths as possible, so as to have as few joints in the coil as possible. 

(). 18. How would it compare in quality with the best pipe to be 
had ? 

A. We always consider that Morris Tasker’s pipes are the best, 
and on getting the pipes we found it a good quality of pipe; did not 
lose any of it by splitting or peeling off. 

(). 19. What would you say as to the character of the job done in 
making this coil ? 

A. The first coil was about as good a job as I was capable of 
making. 

(). 20. Now, as to the next coil which you made. 

A. IT considered it an absolutely perfect piece of work. 

(). 21. Did vou make any special elfort to make a first-class job ? 

A. Yes, sir, and took more than ordinary care with it. | took 
probably oo per cent. more time than we would under any other 
circumstances, from the fact that we knew it would be subjected to 
il pretty big Pressure, and subject to the Inspection of Mr. Hill, and 
also had to be similar to the drawing. 

(). 22. What was done with that ? 

A. That we took to the foundery and had it east, and it was 
brought up to Procter & Gamble’s factory and put in the furnace. 

(). 25. Were you present when it was used there? 


A. Yes, sir: I believe I was present every day except two. 
135] Q). 24. What did you have to do, if anything, in connee- 


, 


tion with the testing of it there * 

A. The two last days I was there in running the tallow through. 
Iran the steam pump and took the temperature of the material 
going in—the speed of the pump. T cannot recollect the date. (Re- 
ferring toa memorandum book.) It was May the 3rd. 

(Q). 25. Was May 3rd— 

A. May Srd was one of the days. The other days I cannot re- 
member; four or tive davs afterward, T think. 

(). 26. Under whose supervision was the work of May 5rd done 
there? 

A. Mr. Hill seemed to be the man in charge. I kept the temper- 
ature as near as we could to what he required—to the speed of the 
pecrtnryy. 

(). 27. The last dav vou were present when this was run who 
were there ” 

A. Mr. Hill gave me the orders I had. There were several gen- 
tlemen there, but I hardly know what their business was. 

(). 28. Did vou, on these two days referred to—that is, May the 
Sra and the date which vou say was a few davs after— make at the 
time any memorandum of the temperature of the emulsion and the 
rate of speed of the pump: if so, have vou that memorandum ? 

A. Yes, sir; that is the book I kept itn. Those are my figures. 
The book has got wet. That is the memorandum | made. 

(). 20. Please, then, refreshing vour memory by reference to that 
167—SS3 
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memorandum, give the data, tirst for May Srd and next for the sub- rg 
sequent dhate. 
A. [tas as follows (reading): 
* Mav ore, ISS3.—Speed of engine llo, start: 
11.26 110 cleerees. 10) oan. bl 
11.37 Li? lO Su 
boo llike bis lo 7D 
12 4 lle 1 * t.> 
on L14 la Gu 4 
12.26 Lit lo’ Oo : 
12.32 Li2 .* b> - 
12.34 Lid » * 45 
12.42 L12 ’ .* 45 
leade 110 D t: 
12.02 110 > 42 
[wie 11S 4 mp “ oD 
fe 11S m ® * oh 
By | 112 ” » * it) . 
112 112 ” D * Ob 
lla 112 - a.* wt) 
oa 
On the fitth and sixth pages of book : 
Time, Temp. Pump speed. 
3.13 100 * = Z 
o.1S 110 oe SO 
3. ded 110 - ae 
3.25 110 * 
Se 110 - Ss) 
3.0 112 “s SO 
5 112 “ S3 
DS Llo é' SO) 
+> «0 bed 11” St) " 
3.58 11 72 
Lays 112 (2 
AAS 110 Vb 
113 110 . i) 
1S liv Ou 
. ws ie) ye) => 
Lae Liv — 
ss iy » 
tN Liz is 
bas 13 4) 
tts iic 
[3535 The tirst column is the time, the next is the temperature, the 
Hert speed of the pump. 
(50. What was the quality of the pump used in feeding the 
emulsion ” 
A. Tt was a MeGowan pump, f-ineli piston and 7-ineh steam 
@ 


evlinder. LT suppose it was about as good a pump as could be got. 
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(Direct examination closed. Cross-examination waived.) 


(Signed) J. WH. MANNING. 


Wirtiam A. Proerer was next called on behalf of defendants, 
and, being duly sworn, testified as follows: 


Examined by Mr. PARKINSON : 


Q). 1. State vou name,and whether vou are the person of the same 
name Who has before testitied in this cause. 

A. My name ts W. A. Procter, and [Tam the person of the same 
name Who has before testitied in this cause. 

(2. 2. What opportunities had you, in the vear IST71,and for some 
vears before and after that date, for knowing the standing in the 
market of candles of different manufacturers and the distinctions 
observed between them by the trade 4 

A. Being actively engaged in business in manufacturing and ae- 
quainted with the selling of candles, | was kept in constant knowl- 
edge of the prices and qualities of candles made by the different 

manufacturers in the United States. 
1534 Q. 3. Did you, in the year 1871, and for some years prior 
thereto, know the candles pat upon the market by R. G. 
Mitchell, of New York ? 

A. I do; - was acquainted. 

(). 4. How were they distinguished in the market from other 
vrades of candles sold, as, for instance, from those sold by your com- 
pany ? 

A. They were what was called high-grade candles and imitation 
sperm. _ 

(). 5. How were they with reference to the pressing of the fat acids 
from which the candles were made ? 

A. They were extra strong pressed—double pressed—hvdrautlie 
pressed, 

(6. Were vou at that time, or prior thereto, making double- 
pressed candles ? 

A. I think not; if toanv extent, a very limited one 
() 7. What were the candles generally in the market as vour can- 
dles, double pressed or single pressed ” 

A. Single pressed. 

WS. Has the fact of their being double or single pressed anvthing 
te de with the price commanded in the market ” 

A. Oh, ves: the double pressed sell for considerable more than 
The ordinary stngle-pressed candles are Known as com- 


Vike ort bie r. 
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mercial candles—commeretal grade candle. DB: 
Thiel: Once through the cold press and then through the hot Press ; 
aid by double pressing we mean remelting and erystallizing and 
again pressing through the hot press—extra strong press, heavier 
press than ordinarily used for hot pressing. 

QQ. % Is the market, and was the market, at and prior to IS71, 
for the double-pressed candles as extensive as that for the single 
pressed ? 
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By A. No : nothing like ils extensive for single pressed, The 

trade for double-pressed candies at that thine was a small one 
and almost exclusively controlled by Mitehell. He made a candle 
that was thicker than the western candle and having a very hard 
pressed stock. Ile made a candle that was a close imitation to a 
sperm candle ora wax, and made asale for them to a better class of 
customers; and they were burnt more in parlors and the like of 
that. Phe trade was net large enough for more than one manufae- 
turer to cngage In up to S70; the demand was small. 

().10. What effect has the double pressing upon the cost of the 
article produced to the manufacturer ? 

A. Largely nereasing its cost. 

(Q). 11. Was the demand mainty in the East or the West ? 

A. In the East; because, as we have often said, the East required 
and paid for better goods than the West were satistied with. They 
paid the prices, 

(). 12. Have you, ever since that time, made any candles of that 
quality ? 

A. Yes, str, we have: now me make very largely of them. 

Q. 15. What was the change made in the manufacture in order to 
vet these candles, as distinguished from the candles you were making 
at that time? 

A. by selecting the stock from the first hot pressIng—thie best 
fat—remelting, crystallizing, and repressing—the second process, 
second manipulation. 

(). 14. Was the Process of saponification used by you any differ- 
ent where you were making this quality of candles from what it 
Was Where you were making the other quality of candles? T mean 
aus between those which vou turn off as double-pressed candles 

and those which you turn off as single-pressed candles, Is 
15560 the process of saponification used any different in one case 
than it is in the other”? 

A. No, sir; not any different. T don’t see there is any difference 
ut all, We have hat Changed the Process, | Pied. 

Q). 15. You still make and sell the single pressed as well as the 
double pressed, do vou hot ” 

A. We do. 

(). 16. And at ditlerent prices? 

A. At different prices 

Qo 17. Andis the tat acid which is worked up inte the single 
pressed obtained by the same Process ot suponitication as that which 
Is worked uy) for the double pressed ” 

A. It ts. 

Cross-examination by Mr. CHamMBers: 

N Q. Is. What is the difference in price between a double-pressed 
ana il ~Ingle-pressed candle? 

A. From two to six cents a pound, according to the trade. 

XQ. 10 Phe presses vou use for pressing out the oleie acid from 
stearte acid are the hydraulic presses, are they not” 

A. They are. 


_— + 
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X Q. 20. What pressure per square inch is used in these presses ? 

\. That I can’t answer. 

X QQ. 21. Do vou know how many tons the press itself gives? 

A. I do not. 

X Q. 22. How many presses do vou use—hydraulic presses, vou 
understand ” 

Witness: At the present time”? 

COUNSEL: Yes. 

A. I don’t recollect. I don’t keep the run of the factory at all 

how. 
1337 XQ 25. Do you distill the fatty acids which you make 
into the finest quality of candles? 

A. We use both the distilled and saponified stock for the finer 
crades of candles. 

X Q. 24. How many stills have you, sir? 

A. Three. 

XN Q. 25. And what capacity of each still? 

A. About 5,000 pounds, | think, they put in as a charge. 

X (). 26. Are these copper stills? 

A. Yes, sir. 

X Q. 27. Have they all apparatus attached for superheating the 
steam used? 

A. Yes, sir. 

X Q. 28. What is the nature of the material which you distill in 
these stills? Whatis it? That is what I mean. 

A. It is fat acid—margeric acid. 

X @. 20. Where does this acid come from? 

A. eo ane from the saponifying house and the. press-room, 

XN Q.: . It is an acid made from neutral fat by digestion with hot 
water in your tanks, Is It not? 

A. With lime and water. 

XQ. 31. Do vou ever distill neutral fat in these stills? 

Witness: Do vou Thean undecomposed fat? 

COUNSEL: Yes, sir. 

A. Not that I know of. 


Redirect examination : 

Q). 52. With which department of your business has your active 
connection been for some years past—the manufacturing or the sell- 
Ing? 

A. Rather with the financial and buying—the buying of the ma- 
terial and the paying for it. 


(Signed) WILLIAM A. PROCTER. 
1358 It is agreed between counsel that copies of the Supreme 


Court transcript of record, which they now have, being in- 
complete, inasmuch as they do not contain all the drawings forming 
part of different exhibits printed therein, either party may supply 
such drawings during the continuation of the taking of testimony 
before the master, and such drawing, if offered and marked by the 
marked without objection, shall be considered as, prima facie, orig- 
inal drawings, whether certified or not. 
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Counsel for defendants here offers in evidence a drawing of the 
Tilyhiman patent of May 15th, 1860, No. 28515, corresponding to 
the specification found on page 261 and following of the Supreme 
Court transcript, and the same is marked * Det’ts Exhibit Drawing 
Tilghman Patent, 1S60" 

Complainants’ counsel, under the above stipulation, offers in evi- 
dence a copy of the drawings referred to in Prof. Jas. C. Booth’s 
deposition and printed on pages 265 and following of the Supreme 
Court transeript of record, marked “A. W. B., Dayton.” 

It is admitted ly the solicitor for complainant that the witnesses 
who took the data included in the resume of the experiments civel 
by John W. ill, as stated by him, would, if present, state that the 
same are correct—and said data may be used in evidence as if proved 
by the several persons who noted the same. 


Adjourned until 11 a.m. to-morrow. 
bo5e3t) Hearing May 24th, ISs5. 
Morning Session. 


Wa. L. Duprey, called for defendants, being duly SWorl, testified 
as follows: 


Examined by Mr. PARKINSON : 


Q. 1. What is vour name, age, residence, and occupation ? 

A. My name is William L. Dudley; [ reside in Covington, Ken- 
tucky ; [am a chemist by profession; msy business is in this city ; 
Iny age, Zo. 

(). 2. What experience, if any, have vou had as a chemist espe- 
clally in analyses, and what opportunities of becoming familiar with 
the practical application of chemical science? 

A. | obtained my chemical education at the University of Cin- 
cinnati under Prof. Clark, and at the completion of that [ was ap- 
pointed as demonstrator of chemistry in the Miami Medical College 
four years ago, near!y five now, and a vear later Twas appointed 
professor of chemistry nid toxicolology in that institution. LT also 
held the position of demonstrator of chemistry in the Ohio Dental 
College. During that time Ihave been doing more or less chemical 
work, analyses, expert work, and been connected with the iridium 
discovery since its start; am secretary of the American Tridium 
Company for working this new metal, iridium. Tam a member of 
the board of directors of the Ohio Mechanics Institute and chairman 
of the committee on scientific and educational appliances of the 
Cincinnati Industrial Exhibition for i883.) Lam a member of the 
German Chemical Society of Berlin, and a fellow of the American 

Association for the Advancement of Science. 
Isto Q). 5. Tlave vou been present at any tests or experiments 
Lhprotk at si pontittication of fats conducted by means of a coil 
apparatus at the works of the detendants, Proctor & Gamble, within 
the last few months? Tt se, please state when, under whose diree- 
tion the mechanical part of the operation was conducted in each 
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ease, and what, if any, connection you had with the operation or 
the testing and analyses of the products thereof. 

A. I have been present at three tests of the coil apparatus of Mr. 
Tilghman, and my connection with it began about the early part of 
Mareh last. 

The first experiment was made on March 24th, in 1883. It was 
commenced at 10.54 in the morning of that day, after the fire of 
course had been started about 24 hours, until a gradual heating up 
had taken place. The temperature of the coil was that of the 
melted bismuth, and the pressure Was 2,400 pounds per square inch. 
[ collected four samples during this run, leaving the required 
amount of time for each sample to get through the coil—that is, 
when the charge was put in at 11.05 the first sample was taken. 
The color of that sample was nearly white, might be considered 
white, and the odor was that of acroleine, though not very strong. 
The temperature of the retort was bismuth, the temperature of the 
sample as it came from the cooler was 180 degrees Bahrenheit, and 
the pressure at the time that sample was taken was 2,200 pounds. 
On analysis, the sample showed 76:26 per cent. of free fatty acid, 
ae | per cent. of undecom posed fat. 

The second sample was taken at 11.15. That was about the same 
color of the previous one; odor was acroleine, temperature bismuth ; 
the temperature at the exit, or of the sample as it came from the 
cooler, 168 degrees Fahrenheit; pressure, 1,800; percentage of free 

fatty acid, 76.92; percentage of undecomposed fat, 23.8. 
141 The third sample was taken at 11.25. It was somewhat 
darker in color than the two previous. The odor was acro- 
leine; the temperature bismuth, the same as before. ‘Temperature 
at exit was 159 degrees; pressure, 2,000; percentage of free fatty 
acid, 75.12; and the percentage of undecomposed fat, 21.88. * 

The fourth sample was taken at 11.50. The sample was partly 
white and partly of a brown color, as the sample bottle was being 
filled as these two varieties came out. ‘The odor was acroleine; tem- 
perature, bismuth; temperature at the exit, 156°; pressure, 2,000; 
percentage of free fatty acid, 50.72; percentage of undecom posed 
fat, 19.28. 

Following is a copy of my tabulated statement: 
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Re At this time, 11.O0) on examination, it was found that the 

eoul hid brooks hn, oral least We noticed thrat the fut Was vrel- 
ting into the tire, ame the experiment Was then closed, the tire with- 
drawn, and the coil allowed to cool down tor examination. 

The following Monday, | think it was, the cotl side of the furnace 
Was taken out and an examination Was made—put ina light—I was 
there at the time—but we could see no fracture in the coil, and we 
explained it probably from the fact that the material was being 

0 


foreed through the pores of the east tron, and in that way getting 
into the fire. 

This result T have copied from: notes in the form of the table, of 
which a copy is herein given. My statements were given with my 
original notes before me. 

The second trial was made May Sth, ISS5, after having made this 
thorough examination into the cause of the leak during the trial of 
Mareh 24th The operation was be eun at 1).50 and continued until 
105 pom. During that operation | took T1 samples. 

| give here a copy of a table of results, which table was made from 
my Hotes miade at the time. It shows the facets as therein inelieated, 
and There insert itas pairt of my testimony. [tis as follows: 


Be E Bee ay /y, ( ! lus. 7 \ > 7" fae a ke é i ¢; 
/ f’ ‘i 
Aria ~ 
No Demy { ! ~ { TS | ? . ne 
4. M 
1 tt.4e) 1800) Tin begins m0 CV ellowish atts — 7.02 02.08 
2 TLS Yo - ” ene hs | Whhritish se =, ‘ me TSE 82.16 
3 boo Sow re lie se a - S11 GLU 
mM 
4 wid Bt - sg Liv ms is id 
D1 I220 Via se “sy ' a ' BAL BRL 
(& l2cte 20) Bismuth begins. 147 itis Acroleine...... 74.2 AWh, 
7 | 02.235 | Zann " meited....... 172 « " i i 78.82 21.18 
8 1240 Zoo) Lead melted..... 1a) Parkes o Le ce hee | 
9 12.45 2.1 ” - slic 1 : . rire b | 
te 12.50 1500) Nitrate of potash. lis) Yellowish very st g. SL. 18,08 
11 Li Lanne ws . hit . siithn Pad 
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Lodo It will be noticed in that that the temperature of the re- 


tort at the start was about that of tin. Tin was beginning to 
melt, and the product that came over had a decided odor of fat, as 
Indicating that it was not completely decomposed, and, as the 
analysis shows, that very little decomposition had taken place. 
This continued until the bismuth began to melt; then there was a 
rapid jump from 15.2 per cent. of free fatty acid to 74.25. From 
that on it runs tolerably evenly, and the tenth sample was taken at 
the temperature of nitrate of potash—that is te say, the nitrate of 
potash was melted—but, in all probability, the temperature was 
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higher than the melting point of nitrate of potash ; and in the two 
samples, tenth and eleventh, taken with the nitrate melted the per- 
centages were 81.2 and 80.36 of free fatty acid. That seems to be 
the highest result which we have obtained, but at the same time the 
odor of the acroleine was very strong, and it got so powerful that the 
workmen could not stand the atmosphere in the building. Then, 
at 1.05, the experi{ment] was abandoned ou account of the acroleine 
which was given off from the product, and also from the leakage of 
the jolts in the outside pipe. The leakage was very bad, and the 
smoke and fumes and the odor of the acroleine were very strong. 

The third trial was made May 11th, 1885, in the presence of 
President Morton and Dr. Endemann. The experiment was begun 
at 5.15 p.m. and continued until 455p.m. Thave the temperature 
and pressures. Dr. Morton and Mr. Endemann made the analysis. 
| made no analysis. [simply made a memorandum of the tempera- 
ture at which they took their samples. 

(). 4. Did vou witness and note their analysis at the time, or did 
vou simply get the results from them ’ 

A. Lhave not the results of their analysis: T have simply the 
time, Pressure, and te Inperature at which the samples were taken, 
Here it is: 
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1347 That isall. The odor of acroleine increased as the tem- 


perature ran up; and the color, of course, when Tsay whitish, 
it Was approximately of awhitecolor. At that time, 4.55, the joints, 
which had been renewed since the last trial, began leaking again, 
and the experiment was discontinued. 

Q). 5. Under whose supervision were the mechanical parts of that 
process conducted ? 

A. Under Mr. John W. Hill, mechanical expert. 

(). 6. All of tiem ? 

A. All the tests. He was present at all of them and watched the 
pressures ; and, at the last test, we found that it would be necessary 
to have a man watch the pump, especially skilled in that business. 
Mr. Manning was brought down for that purpose. I watched the 
samples—collected the samples ; also took note of the pressure, and 
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watched the temperature of the coil—that Is, whether it was melted 
tint, lead, bismuth, and so on. 

(). 7. Did vou make at the time a memorandum of the items to 
which vou have testified? [fso, have vou vour original memoranda, 
and are the items viven by reference to that ? 

A. TL have reviewed them, and [have made the statement from 
the memorandum as Phave them. [made the memoranda of every- 
thing that tok place. | have them with hie, and have reviewed 
them. 

QS. What, if anv. care was taken to obtain a correct and reliable 
analysis liek I ct to all the particulars viven 4 

AL Atl the precautions which are at present known to chemists 
were taken, and the analyses made, and of each sample duplicates 
were taken, In order to show that the results were correet. 


Direct examination closed. 
S48) Cross-examination by Mr. CHaMBers : 


XQ. 1. In vour trials of the 24th of Mareh and the Srd of May, 
did you obtain glycerine as well as fatty acids ? 

A. Yes; we obtained glycerine as well as fatty acid. T made some 
tests of the glycerine: estimated in some few samples, approximately, 
the amount of giveerine, and it did not run anything like we would 
consider an even mahnher, because sometimes the sample, iis collected, 
would contain a great deal of water, and at other times it would be 
quite thick with very litthe water; but T found in the samples where 
decomposition of the fat inte fatty acid had taken place that there 
Was glycerine, 

XN Q. 2. Tlow was it in the last experiment at which vou assisted 
in regard to the glycerine ? 

A. I made no test of that. I made no chemieal test in the last 
experiment. ‘Phe samples were collected directly by Prof. Morton 
and Dr. Endemann, and analyzed by them. 

XQ. 5. Did you notice whether the material came from the coil 
in the same regular manner that it did in the other two experi- 
ments 7 

A. The results seemed to be about the same in that regard; the 


samples Lad the same appearance, and it was about the same sort of 


a flow. 

XQ). L. Please describe the extent of the irregularity or variation 
of the material as it came from the coil. 

A. In some cases the flow would altogether cease for a few see- 
onds. “Phen it would begin again, sometimes running watery, having 
a turbid appearance, and then it would sometimes change from that 
toa thick, curdy mass, which would be squeezed out through the 

opening. The changes, as a general thing, were not very sud- 
1349 den—ihat is to say, it would not go by sudden impulses or 
spurts; it would run out, but vary in that way ; sometimes it 
would close off: then it would start again, run faster or slower, as 
the case might be. Now, then, I think, on one or two oceasions, 
Where the pipe seemed to get clogged, it would throw out the mass 
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with some considerable force. We were more liable to notice that 
in the beginning of the operation than when we got under way. 

X Q. 5. Did you make any tests or experiments to ascertain the 
extent of the variation ? 

A. IT made no such experiments, but from time to time Mr. Hill, 
the mechanical expert, had the product weighed a certain length of 
time to show that the average amount of flow was about that re- 
quired in the specification of the patent. 

X Q. 6. Did vou at any time ascertain the proportion between the 
fat and water in the material as it came from the coil ? 

A. T made no such experiments. My analyses were on the pro- 
portion of fatty acid and undecomposed fat in the product of the coil, 
and not the proportion of this combination with the water. : 

Redirect examination: 

(). 7. In your statement of the per cent. of fatty acids obtained, is 
the per cent. given that of the fat acid contained in the product which 
Was separated from the glycerine, or that of the entire neutral fat? 

A. The results there are the percentages of undecom posed fat and 
free fatty acid im the product after the glycerine and vater had been 
removed, 


(Signed) WM. L. DUDLEY. 


Reeess till 2 p.m. 
1550 Hearing May 24th, 1SS3. 


Afternoon Session. 


JAM ks N. CFAMBLE was called Ol behalf of defendants, and being 
duly sworn, testified as follows: 


Examined by Mr. Parkinson : 


(). 1. State VOuUr name, and state whether or not vou are the per- 
son of the same name who has testified before in this cause. 

A. My name is James N. Gamble, and Tam the person of the same 
name who testified before in this same cause. 

(,. 2. Have you at any time during the last few months prepared 
and sent to President Henry Morton, at Hoboken, any fat acids? If 
so, What were they, how were they prepared and sent, about when, 
and what, if anything, accompanied them to identify them ? 

A. About April 11th, or a day or so after it, perhaps, I sent to 
President Morton a sample of the product from a charge of tallow 
which was run, as we say, in our digester on the llth of April; the 
charge consisting of 7,000 pounds of tallow, 70 pounds of lime, and 
our usual quantity of water—somew here about 3,00 pounds—and 
it was run ll hours. I subsequently sent a second sample to Presi- 
dent Morton of a charge run on April 15th, the charge consisting 
of 7,000 pounds of tallow, 70 pounds of lime, about 3,500 pounds of 
water, and was run 8} hours. I subsequently sent on about April 
19th or 20th to President Morton a sample of a charge which was 
run in our digester on April 19th, the charge consisting of 7,000 
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pounds of tallow and about 5,500 pounds of water, without Time. 
This charge was run 12! hours. In all these cases a second charge 
of water was used. The actual occu plo of the digester Was Olie- 

half hour loniare r—it takes a quarter of an hour to run out 
1551 and a quarter of an hour to runnin. T have not noted the 

time of first water, but my Impression is the last water was 
run, In each case, one hour. Ineach case the pPressttre by OUP gales 
was about 150) pounds. TP wrote, in sending each sample, to Presi- 
dent Morton, stating substantially how the sample had been pro- 
duced. These samples were sent by express to President Morton; the 
letters went by mail Phe letters and samples went at the same time. 
[am not sure they all went by mail; one or more may have been In- 
closed with the samples. 

(). >. Did the letters correctly state the character of the samples il 
the time? 

A. [believe they did. Tmarked the samples. The quality of fats 
used was tallow—fair tallow. 

(). 4. Can you state about the heat? 

A. I stated that each charge was run at about 1560 pounds steam 
pressure by our gauges. 

().5. Were vou present at your factory on or about May I1th, 
ISSS5, when fats Were decomposed ito frat nelds ana glycerine in 
your tanks under the supervision of Prof. Morton and Dr. Ende- 
Inann; so, can you state what was used in these experiments ? 

A. On May 10th we placed in digester No. 1 at our factory 7,000 
pounds of tallow and about 5.400 of water, ond also in digester No, 
2 we placed 7,000 pounds of tallow and 70 pounds of lime and about 
oO) pounds of water. These two charges Were digested under the 
charge of Prof. Morton and Dr. Endemann. The tallow was of good 
qualitv—prime tallow. 

Q. 6. Were these the only experiments of that kind made under 
the supervision of Prof. Morton and Dr. Endemann in your factory, 
so far as vou know? 

A. [ believe they are the only ones of this kind; they were the 
only ones nyaide in our digester. LT ought to explain a little diserep- 

aney In regard to water between what LT have said and what 
I3o2 has been stated heretofore. [stated the amount of water to 

Prof. Morton and Dr. Endemann when they were with us 
under a misapprehension in regard to the position of the gauge-pipe, 
and their testimony was based on my statement to them of what we 
had in the digesters, but upon a later examination I foun | that the 
gauge-pipes In both digesters were arranged alike. I was under : 
Inisapprehension, because the diaphragm in one case had been placed 
1S inches higher than in the other, and | thought that the gauge- 
pipe extended the same distanee below the diaphragm in each case. 
It was under taat misapprehension that T stated that the quantities 
of water were different in the two digesters, but I found that they 
were alike, 

Q. 7. Have vou the registration of the gauges in those experi- 
ments ? 

A. I have not the registration of the gauges. I have not of the 
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gauge used upon the digester. The gauge that was used upon the 
digester in this experiment was subsequently taken to Post & Co., of 
this city, and tested in comparison with the standard gauge and 
found to be too heavy—that is, when it indicated 150 pounds the 
pressure really was 151 pounds. I have a copy of the whole regis- 
tration of their test. If you wish it T can give it to you. When the 
indication of our gauge, Procter & Gamble’s gauge, was— 


53D the coorect Heures were. ..ccccacncseceens - 115} 
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(). 8S. Where did you have this test made? 
Sod A. By Messrs. Post & Co., dealers in railway supplies and 
steam supplies and men who test gauges. 

(). 9 State whether or not this gauge was the same commonly 
used with your digester, and by which the pressure was taken in the 
various experiments made with this digester, and also in your ordi- 
nary business operation with them. 

A. It is not. It is one we placed upon the digester, especially for 
convenience of observation in the experiment. We ordinarily run 
our digesters by gauges that are attached to the steam boilers. 

(). 10. Was or was not this the gauge used in the experiments 
made in your factory with the coil apparatus ? . 

A. It was not. 

(). 11. What, if any, efforts have you made to procure a success- 
fully operative apparatus made in accordance with the Tilghman 
patent ° 

(Question objected to as ambiguous, the patent not being for a ma- 
chine, but for a process.) 


Objection overruled. 


A. During last summer I applied to J. H. Manning, a steam-fitter 
in our city, a man who does good work and has a good reputation, 
putting into his hands a copy of the patent, and asked him to make 
an apparatus such as was described there, or that would fulfill the 
conditions necessary. He made first an apparatus of pipe one inch 
in diameter, double extra strong pipe, 1} inch outside, containing, I 
believe, some 420 feet, and had the same surrounded with cast iron, 
the whole weighing, when finished, about six tons. This he placed 
in our factory in the furnace which was built for it and heated it, 

pumping water through it, and in a very short time it cracked, 
1354 made quite a report, | believe, the cracking, although I did 
not hear that. We made later, after having called in J. W. 
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Hill, a mechanical engineer and steam expert, another coil, after Mr. 
Hill’s drawing. The instructions to Mr. Till were to prepare the 
coil in accordance with the patent, and leaving nothing undone that 
would make it a thorough Plece of mechanism. This coil cost us 
about 81,100. 


(). 12. Did you take any precautions to obtain a high quality of 


apparatus ? 

A. My instructions to the engineer and to the steam-fitter were to 
make it as thoroughly as they could—suitable for the purpose and 
in accordance with the pritent, 

(). 15. Were vou present at any test subsequently made with either 
of these coils t 

A. On the 2tth of March this second coil was used for atime. — I 
was present during the operation of It. 
tallow and water through it, and after a little time found that the 
discharge was slow, and upon examination found that the pump 
was leaking at the stutling-box, and we attempted to pack it, and 
while we were packing it saw that there was some ofthe fat escaping 
into the fire. ‘The cause of the leaking at the stutling-box we con- 
cluded was that we had heated the pump and the suetion and de- 
livery pipe too hot. Phe packing in the putap being leather gave 
Way under that heat and the action of the fat. We then removed 
the pump, and some experiments were made as to what packing 
would be suitable. The conclusion reached was, | believe, that Cup 
leather would be the best packing, and that the temperature of the 
fut and water must be kept somewhere about 110°. There was in 
this operation some odor of acroleine—considerable odor of acroleimne 
developed. That was the first test that we made with this digester 
In Which we passed tallow through. On the Srd of May we made 

another experiment. Mr. Hill was present, and looked particu- 
1890) larly after the temperature of the coil and) the pressure, 

Prof, Dudley was present and took samples of the produet. 
Mr. Donnelly weighed the charges of fat and water, Our engineer, 
Mr. Cabe, attended to the tire and pump—that is, he looked after 
the fire: did not dothe tiring. Mr Cooper Proctor took the temper- 
ature of the fatas it was discharged from the condensing worm. 
Mr. A. Proctor took the temperature of the overtlow from and the 
water to the condenser. We had, also, two men to stir the mixed 
fat and water, and a third man to relieve them oceasionally. The 
temperature of the tallow at the start was 115°. We began at about 
11.27 witha pressure of 2,050 pounds. ‘Phe first delivery of fat was 
about Thal. At 12.12 the product was mueh thicker than at first. 
At 12.20 it was very thick. At 12.55 the bismuth was melted and 
there Was a strong odor of acroleine. At 12.42 the nitrate of potash 
was melted, the product was very thick, and the odor of acroleine 
very strong. We continned this operation not quite 2 hours. A 
leak at the flange in the discharge pipe and at the tep of the eon- 
denser grew rapidly wrse, and there was so much of the acroleine 
that we quit work, During the progress ot the experiment several 
tests of the speed of discharge Were raade by weighing the product, 


The product was all reeeived in one vessel, and it was of a white 


We pumped an emulsion of 
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color; had a strong odor of acroleine; had in a great deal of unde- 
composed fat, and was wholly unfit for use for candle purposes. 
On the 11th of May another experiment was made with this appa- 
ratus, at which there were present President Morton, Dr. Endemann, 
J. W. Till, Professor Dudley, J. H. Manning, and others to assist. 
The coil had been heated over night and water was kept flowing 
through it. At 5.05 the tin was softening, and at 3.13 we began to 
pump the fat through it under a pressure of 2,000 pounds, the tin 

melting ; at3.26 we had the first discharge of the product with 
1500 the pressure of 2,200 pounds tin melted and we noted the odor 

of acroleine: at 3.36 bismuth melted : pressure, 1,500 pounds, 
As soon as the melting of the bismuth was noted the barrel into 
Which the product had been discharged was removed and another 
substituted. This was done in order to secure the product which 
had been made whilst tin was melting. At 3.57 tin was melted, the 
pressure was 2,000 pounds, and the second portion of the produet 
was removed, this having been produced while bismuth was melt- 
Ing. At 4.12 the tin was still remaining melted, and pressure 1,500; 
a third portion of the product was removed, this having been pro- 
duced while tin was melted. At 4.18 lead was softening. At 4.25 
itwas melted. At4.50a further portion of the product was removed, 
this having been produced while load was melting. At 4.55 the 
pressure Was 2,100, temperature at the discharge was 115°, and a 
fifth portion was removed. Theacroleine from one or two leaks had 
become so considerable that the process was discontinued ; it was 
nota fit place for men to work. 

Cy. 14. What did you do with the barrels containing samples 
taken from the coil at different stages of the operation on May 
Lith’ 

A. These barrels were marked distinetly by cutting 1, 2,5, 4, 5, 
and turned them over to Mr. Donnelly to melt and cleanse the ma- 
terial and pan it in our pans that we ordinarily pat our candle ma- 
terial into, 

QJ. 15. At what stage of the operation was the condensing barrel 
marked 1T taken? 

A. It was taken at 3.56, just when bismuth was melting or melted. 

(). 16. State the same with reference to 2, 3, 4, 5. 

A. Barrel No. 2 was taken at 3.57 when the temperature had 
cone back to the melting of tin: it had been produced while bis- 

muth was melting. Barrel No. 5 was taken at 4.12, and had 
1557) been produced while tin was melted. Barrel No. 4 was taken 

at 4.50 and had been produced while lead was melted, and 
barrel No. 5 was taken at about 4.55. 

(). 17. What was the quality of fat used for all these experiments ? 

A. Prime tallow. 

(). 18. Was any of the fatty acid obtained from any of these ex- 
periments with the coil apparatus fitted for the uses to which fat 
acids are ordinarily put by vou” 

A. None of them was fit for such use. ‘ 

(). 1% Making no allowance for the extra wear and tear of ma- 
chinery, or hability of breakage due to high pressure, or for the in- 
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ferior quality of product, how much would it cost you to earry on 
the process of decomposing fats with the coil apparatus as compared 
with the old mode of decomposition ? 

A. About ten times as much. 

(). 20. Hlow many workmen are required for the operation of de- 
composing the fats as ordinarily carried on by vou with your 
digester ? 

A. We have four men employed. 

(). 21. What is the work of each ? 

A. One man to melt the tallow, one man that attends to running 
the digesters, and one man attends to the neutralization, and one 
man attends to the boilers. They do some other work, attending to 
oe evaporation of glyeerine and some other work connected with 

; but we have these men employed steadily. 

fe 22. How much fat acid is vielded in the operation as carried 
on by these four men? 

A. I can give you an average. Theamount of neutral fat) treated 
as we ordinarily run is about 1,625 Ibs. per hour, counting 152 
hours to the week. Our week's work is 55 digesters of about 6,500 
Ibs. We make ecleyen charges in cach digester in the week. 


1558 (Examination of the witness was suspended to enable the 
complainant to examine a witness, and was resumed Friday 
morning, May 256th, 1883.) 
Hearing, May 25th, 1SS5 
Morning Ne SSiOn, 
Mxamination of JAMes N. GamMpeLe continued. 
By Mr. PAnKINSON : 

(). 25. Have you made any tests to ascertain the vield of fat acid 
from the process used by you as referred to in your answer on pages 
IS and 19 of the transcript of the Supreme Court record ; if so, with 
what results ? 

A. During July, 1882, we ran in ourdigesters ten charges of prime 
tallow, using 69,960 Ibs. of raw tallow, digesting at 200 pounds press- 
ure, Using one per cent. of lime and our usual quantity of water, 
about 3,000 pounds to the charge that is, with two ch: urges of 5,900 
pounds to each charge of the digester—and obtained a total re sale of 
66,022 pounds of fatty acids, possibly mixed with neutral fat; gly- 
cerine Is not Included in that. This consisted, as we got it, of 65,036 
pounds of clear saponified tallow and 468 pounds of darker saponi- 
fied tallow and 158 pounds that was mixed with settlings—these 
last two items were from the lime tub—and 365 pounds of skim- 
mings, containing some glycerine; this last was from the concentrat- 
ing tanks that we use for concentrating the glycerine. These all 

taken tove ther make 94.37 per cent. of the tallow employ ed. 
1559 | cannot state the duration of the treatment. IT have no note 


of that at present. It was our usual time simply. 
Q. 24. State approximately. 


-*-—- ——— q 


~ ~oc@ =D 


a 


4 me: 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN., 1345 


A. It was probably nine hours—eight hours with the first water 
and one with the second ; it was about that. 

(). 25. What efforts, if any, did you make to obtain a fair test? 

A. I instructed the men who were doing the work to do it care- 
fully and well in order that we might obtain an accurate result as 
to the yield; took every precaution that I could think of to have 
everything carefully done. 

(). 26. Were the men informed, so far as you know, of the use to 
which the results obtained were to be put or might be put ? 

A. They were not, so far as 1 know. 

()..27. State whether or not the test was, in your opinion, con- 
ducted with sufficient thoroughness and under such favorable eir- 
cumstances as to secure as favorable results as would be obtained in 
your process of manufacture ; or, if more or less so, please state that. 

A. I think it was conducted so as to obtain as favorable result as 
could be obtained. That was our aim. 

(). 28. Was there, so far as you know, anything entering into it to 
decrease the vield of fat acid below that ordinarily obtained by you? 

A. There was nothing that I know of. 

(). 20. What heat or pressure are you commonly using In your 
digesters ? 

A. We are now using about 150 pounds steam pressure by our 
gauges. 

(). 50. How long have you been using that? 

A. Perhaps a month or little more. 

(). 51. What were you using prior to that time ? 

A. We were using 200 pounds of steam pressure by our gauge, 

(). 32. How long had vou been using that, about? 
15nd) A. We had been using that for a number of years; can’t 
say as to how long. 

(). 33. Prior to that time had vou used more or less ? 

A. We had used, prior to that time, 2) pounds. 

(). 34. Why have vou fallen, first to 200 pounds, then to 150? 

A. Well, we concluded we obtained as geod results with 200 as we 
did with the 250, and we think we are doing as good work now with 
150 as we did with the 200. 

(). 35. What are the several treatments through which the fat 
passes from the time you purchase it until it passes out of your 
hands in its marketable condition ? 

A. We purchase a variety of fats in the market, according to our 
best judgment of what is suitable for our uses. We melt out this 
fat first and wash it a little with steam and water. It is then trans- 
ferred to the digester and decomposed by our usual way, with water 
and lime. After the decom position the glycerine water is blown out 
by steam pressure into suitable vessels. The fat acids are also blown 
ont into another vessel, and then neutralized—that is, the lime ex- 
tracted by means of sulphurie acid in a lead-lined vessel. The fat 
acids, then, are carefully washed and settled, and drawn into enam- 
eled or granite ware pans for cooling. At the time of this account- 
ing the process of cooling was a little different, being done in tubs, 
After being carefully and gradually cooled, so as to admit of the 
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most perfect crystallization we can obtain, the cakes which had 
been formed in the pans are wrapped in woollen cloths, placed in a 
hydraulic press, pressed cold, and transferred to a hot press, and 
pressed again, hot. What is pressed out from these two presses 
is melted and cooled and submitted to a different method 
of pressing. The cakes thus obtained are remelted and re- 

panned and repressed, hot and cold. The hard mat- 
1361 ter, stearic acid chietly, obtained from these presses is then 

melted and clarified in lead-lined tubs, and molded by skilled 
workmen in candle machines, which are patented, or were, at the 
time of this accounting, under a patent. The candles after being 
drawn from the molds are exposed to sunlight for bleaching, and 
then transferred to the packing-room, and are cut to the proper 
length for the weight required ; are cleaned, polished, and packed, 
and when packed are ready for the market, which has to be found 
for them. The candles thas prepared have to be placed upon the 
market, customers have to be found and eredits given, and trade 
Which has been the result of being in this business for a great many 
Vvears enables us to place these candles Upon the market. 

(). 56. Tlow long has your company been doing this business of 
making candles ? 

A. We have been in business since 1837. This star candle busi- 
ness we have been in sinee 1850, 

(057. Were you making candles prior to 1800? 

A. We were making candles from tallow, neutral tallow, previous 
to that time; the firm was; T couldn't say “ we” were. 

(Q). 58. From 1S57 down? 

A. From 1857 down, making candles. 

(59. You spoke vesterday of the cost of the coil apparatus lately 
used in your factory, Did the cost mentioned refer to both coils 
successively pout in or to one ? 

A. ‘The cost mentioned referred only to the second coil. 

(). 10. Did or did not this inelude any expenses you were put to 
for expert services In connection with getting up or testing the coil ? 

A. This did not include any cost of expert services. 

(). 1. Tlave you any memorandum of the cost of the first? 
Loo A. [ have not. 

Q) 42. About how would it compare with the seecond—I 
don't care for accurate livures—about how? 

A. [ft we should elude all the connections, pump and condenser, 
with the first, it would have cost more than the second. 

(Q). 15. Did or did not the cost given for the second inelude these ? 

A. Tt did inelude these, the pump and condensing coil in con- 
neetion with it. 

(). EL. You mean that the 81400 or therenbouts named in econ- 
nection with the cost of the seeond, included what was paid for the 
pump, condensing device, ete. ? 

A. TP mean that; those things were included in the $1,400. My 
reason for answering in this way is these things were purehased with 
the first coil, and applied to and used with the second coil,and that 
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the contrary, the thumb should slip over the surface of the material 
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the cost of the first, if it included those, would be rather more than 
the second coil. 
By Mr. CHAMBERs: 

(Q). 45. You mean, do you not, that the cost of the coil and casting 
of the first apparatus was more than that of the second apparatus? 

A. I do. 

The direct examination of the witness is closed, Mr. Parkinson 
stating that he may wish to recall the witness upon some further 
points at the taking of other depositions before his case is closed. 

Cross-examination by Mr. CHamMBers: 
1305 X QQ. 46. Did you have any chemical analysis made of the 
ten charges of fat which you have testified were made and 
carefuly weighed in 1882? 

A. No, sir; we did not. 

X Q. 47. They were well decomposed, were they not” 

A. They were well run, as we ordinarily run them. 

X Q. 48. The material was fitted for manufacturing purposes? 

A. It was prime tallow. 

XQ. 49. As completed ? 

A. Oh, yes. The result—the product was fit for manufacturing 
purposes, 

X Q. 50. Is it your custom to have a chemical determination of 
the amount of fatty acids in the product of your digesters made? 

A. It is not. 

X @. 51. How do you know whether it is fitted to manufacture 
into candles or not ? 

A. We judge as it comes from the digester, by cooling a sample 
and noting its-crystalline appearance. We judge again when it is 
cooled and ready for pressing, by pressure of the thumb on the 
cake; if the oil exudes readily, and the stock which remains under 
the thumb is white, we conclude that it is in good condition. We 
judge further, when we get into the press, that if the oil runs out 
freely and the stock does net warm the bag, that it is In good con- 
dition. “ Warm the bag” means the stock presses out through the 
meshes of the cloth, ike macearoni. 

X Q. 52. If stock does not comply with these practical tests of fit- 
ness for candle making, you would reject it for that purpose, would 
you not? 

A. We can’t quite reject it. 

X Q. 53. Reject it for that purpose, my question was? 

A. It has to—when it gets in it has to go through in some 

1364 way or other; that is the trouble. We press it very severely, 

tuke out all that is inferior that we can, and use the re- 

mainder—a portion of it—mixed with better material. Whem we 

have it thus saponified and prepared, it can not very well be tarned 
over to other uses. The result is, of course, an inferior candle. 

X Q. 54. If the stuff won't crystallize, if vou conld not press oil 
out of it with the thumb in the manner you have deseribed, but, on 
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as it would with raw grease, could you make a star candle out of it 
without intermixing it with a very large proportion of good) ma- 
terial? 

A. A star candle could not be made from such material without 
avery large admixture of good material, and, in my judgment, it 
could not be made at all. Phe stuth would have to be worked over 
if it was so bad as indieated in your deseription in the question, 

XQ. 55. This would be true, would it not, no matter what a 
chemical analysis might show to be the decomposition of such 
material? 

A. T think it woutd. 

X QQ. 56. Tlas it ever been the custom of your firm to have the 
decomposed fatty matter chemically analyzed as a practical means 
of determining its fitness for manufacturing candles? 

A. No: it has not been our custom. 

X (). 57. Besides the chemical analysis recently made by Mr. 
Morton and Mr. Endemann, have you had other analyses made of 
your decomposed fats at any time? 

A. Ido not recall any analysis made. 

XQ. 58. How many stills have vou in your works? 

A. We have four. 

X (). of. Please deseribe how they are constructed and for what 

purpose they are used”? 
Ltn A. They are copper stills, about seven feet in’ diameter or 

thereabouts, and perhaps a little greater depth than seven 
feet. “The bottom: is slightly rounding, or dished, and lias a pipe 
extending from the middle of it downward: the top is also’ reund- 
dng, convex, having an opening about TS inches me diameter, and 
above which, attached to a short me vk, Isa woose-neek, reduced from 
IS inches to 7 inches in diameter, and conneeting with aseven-ineh 
pipe which connects with a series of condensing pipes. We have a 
tine placed Underneath. The whole is set in brickwork. We have 
adjacent to the still a coil of superheating Pipe in the furnace—l1!- 
Inch pipe—perhaps 200 feet of pipe. We bring steam into this coil 
from the boiler. After it has been heated in the furnace it is carried 
Into the still, brought down to the bottom of the still, and = distrib- 
uted through a six-arm distributer pierced with holes. These stills 
are used for purifying fat acids from which we have removed the 
glycerine by the action of water and lime in our digester. 

\ (). 60. Wall vou have a drawing of one of the stills, together 

With its attachments, prepared at my cost and given to the master, 
to be by him marked for identitication ? 


A. I will. 


(Said drawing will, at the proper time, be marked * Complainant’s 
Exhibit Defendants’ Distilling Apparatus.”) 


\ () iy] lave Vou ever sed tha stills Or any oft them for the 
purpose of distilling neutral fats ina eurrent of steam ? 

A. We have never used them for distilling neutral fats in a eur- 
rent of steam, The only approach to that that we ever used them 
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for was the distillation of what was pressed out in our hot presses, 
which might contain a portion of neutral fat. 

1366 X Q. 62. This material had, before being so treated, been 
subjected to your usual process of digesting with water, had 

it not? 

A. It had if the digestion was imperfect. What was pressed out 
from the hot press might contain some neutral fat. 

XQ. 63. Did you ever treat in these stills, and by the process 
mentioned, any raw neutral fat? I mean fat which had not previ- 
ously been subjected to any process for decomposing it. 

A. We never did. 

X Q. 64. Why did you never treat such raw fats in this way? 

A. | have thought several times that we would do so; but, for 
one reason or other, it has been crowded out or neglected. 

X Q. 65. Do you know of anybody who has made a practical sue- 
cess of such treatment of fats ? 

A. I do not. 

X Q. 66. How long have you been using vour digesters at the 
pressure Which you state you are now using them ? 

A. About a month. 

X Q. 67. ILave you ever treated neutral fats with water alone in 
your digesters, ata pressure of, at or about, 250 pounds per square 
Ineh, and a corresponding temperature ” 

A. T think we have, but I can’t answer definitely as to when or 
what results were obtained or the time that we continued the opera- 
tion. : 

XQ. 6S. Was this done within the last two veurs ? 

A. IT don't think we did this within the last two years. 

X QQ. 69. Three vears ? 

A. Well, I think I answered before that I could not speak at all 

with regard to the time. I have a sort of an indefinite recol- 
1367 leetion of having that thing done, but when, and what results 
were obtained, [ cannot answer now. 

X Q. 70. Does your firm manufacture washing soap from neutral 
fat’? 

A. We do. 

XN Q. 71. What is the process of this manufacture ? 

A. We buy soda ash or caustic soda, dissolve and causticize the 
former and dissolve the latter, making lyes, and these bring into 
contact with melted fat in a large kettle heated by steam, and con- 
tinue the heating and agitation by steam until there is a saponifica- 
tion effected ; remove the excess of water by the addition of salt, 
Which dissolved in the water forms a liquid in which the soap ts 
not soluble; the soap rises to the top; the salt lve settles to the bot- 
tom and is removed; further additions of lve are made and the 
boiling is continued, and the soap Is passed through other processes 
that we deem Hecessary for its completion, 

X Q. 72. You add sutticient Ive to form a salt or soap with all the 
fats treated, i understand, and make a complete suponitication ? 

A. We make a saponification, but subsequently add more lye, 
which, in technical phrase, “ strengthens” the soap, 
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X Q. 73. Do you make a complete saponification of the fat with 
the first quantity of alkali used ? 

A. It is not complete, in the sense of making a washing soap, nor 
am I sure that it is complete in a chemical sense. 

X i. 74. You make two successive applications of lve, then, to 
completely saponify the fats treated ? 

A. We do for miiking SOUP). 

XQ. 75. Is it not the fact that you add the alkali to the fat in 

more than two successive applications ? 
1568 A. In ordinary practice it may be so. If we had a see- 
ond portion ot fat it will require, ot COUTrS®e, additional Ive. 

We might not be able, on account of the capacity of our kettle, to 
take all the material in at one time, and, practically, that is the rule. 
I mean that we add a scecond portion of lve to meet a second portion 
of fat. That is not clear, because you may think it refers to the see- 
ond portion l spoke of awhile aero. 

XQ. 76. Don't you sometimes treat a whole charge of fat at once; 
I mean don’t you put into your tubs all the fat you intend to put 
Into them at the beginning of the operation ? 

A. Rarely, if ever. I don’t recall when we have done such a 
thing. 

X (). 77. When you add the first lve to the fat do vou use the full 
quantity of lve necessary for the saponification of that fat? 

A. We add sufficient Ive to, as we say technically, “kill it °—de- 
stroy any greasy fecling and saponify it to that extent. 

XQ. 7S. After the stock is what you call “killed” what is the 
hext step? 

A. If all has been killed the next step is to, as we call it, 
“strengthen” —add lye, to completely saponify or to make an alka- 
line soap. 


Redireet examination: 


(Q). 79. In your treatment by distillation do you complete the dis- 
tillation of the charge in the still before further feeding the still, or 
do you supply it from time to time before the charge is exhausted ? 

A. We do not always exhaust the charge. We draw in the fresh 
supply when it has been almost exhausted at times; and, perhaps, 
after one or two or several distillations we then draw off the re- 

siduum., 
1569 (). SO. Is it your custom to supply further material two or 
three times after the distillation has been commenced before 
vou draw off the residuum and recharge the still? 
A. That is our usual custom—to do as I have deseribed. 


By Masrer: 


(). S51. How did the fatty acids obtained from the ten charges men- 
tioned by you compare in quality with the samples sent to President 
Morton, as stated by you ? 

A. IT can’t answer that question. 1 don’t know. 
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By Mr. Parkinson : 
(). S2. Why can’t vou answer that question ? 
A. I don't recall the exact appearance of the ten charges that were 
run—of the material that was produced by those ten charges. 


Recross-examination by Mr. CHAMBERS: 


X Q. 55. The material spoken of as having been distilled in your 
redirect examination was not neutral fats, but hot-pressed grease 
and similar substances, | understand ? 

A. The material is grease from which we have removed the gly- 
cerine by decomposition in the digester with water and lime. 

X QQ. S4. In distilling this material do you obtain any glycerine 
in the condenser? 

A. If the glycerine appears there we do not obtain it; the water 
that comes over runs away. 

XN Q. 85. You don’t know whether there is any glycerine in it or 

not, | understand ? 
170 A. I don’t know of any being in it. 
XQ. 86. In your distilling process how many pounds of 
fattv acids do you distill before emptying out the residue? 

A. Our charges in the still are about 6,000 pounds; we may run 
one, two, or three before running out the residue; depends a little 
upon the nature of the material used. 

X Q. 87. Suppose you were running three such charges how long 
would this distilling operation take? 

A. From 40 to 48 hours. 

X Q. 88. What would be the greatest amount of the water uged in 
this process in proportion to the fat acid distilled. [ mean now 
much water condensed from the steam ? 

A. I have no means of ascertaining. I don’t know. 

X Q. 59. Why do you not earry on this process continuously for 
more than three charges? 

A. The residuum becomes somewhat thicker. 

XN Q. 90. What do you mean by “thicker,” sir?) Do you mean 
that the material will not distill properly after this amount has been 
used ? 

A. The material that would be distilled would be liable to be 
darker in color. 

X QQ. 91. Toward the close of such an operation, then, the material 
is darker than at first? 

A. It is always so in distillation. 

X Q. 92. Is there any other difference between the material you 
obtain at the close of the distillation and that obtained at the be- 
ginning ? 

A. It is liable to have a st ronger odor. 

X (. 93. What kind of an odor? 

A. Acroleine. 

X Q. 94. After, say, three charges have been used consecutively, 

how much residue do you find in your still? 
137 A. I can't say definitely. 
X Q. 95. Approximate it, Mr. Gamble. 
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A. IT can’t answer with any sort of correctness, | think. 

XQ. 96. Ts it 100 pounds ? 

A. I should suppose it would be more than one hundred. 

XQ). 97. 200? 

A. Yes: I think it would be more than 200. 

X Q). 98. Three? 

A. | can't go any further. 

XQ. 99. Could you say it was not more than 500? 

A. T could not. 

X @). 100. Could you say it was net more than 1,000” 

A. IT would be very certain that it was not. 

XQ. 10L. What did vou do with this stuff’ 

A. Redistilled it. 

X @. 102. With fresh material, | Suppose 7% 

A. No; alone, We draw it from the bottom of the still, and place 
it in an iron still, where we subject it to the action of superheated 
steam and distill off what will come over. 

X (). 10%. What do you do with the residue in this iron still? 

A. That is drawn off and sold as candle tar. 

X Q. 104. In carrying on this last distillation in the iren still, do 
you obtais. the odor of acroleine ? 

A. We do. 

XQ. 1056. Strong ? 

A. Pretty strong; stronger than in the other operation. 


(Signed) JAMES N. GAMBLE. 
1372 Joun M. Donnenry, called for the defendants, being duly 


sworn, testified as follows : 
Mxamined by Mr. PARKINSON : 


(). a State your hame, age, residenee, ana eccupation, 
A. My name is John M. Donnelly: age, 54; residence, Cinein- 
nat : occupation, emploved by Procter WN Giamble. 


(). 2. In what part of their business ? 
\. Lam general utility man. 

Q). 3. About the factory or the store ? 
A. About the factory. 


(). 4. Were you present at any time during the last few months 
when experiments were made In running fats through a coil appa- 
ratus, at their factory, to decompose the fat? If so, can you state the 
dates and under whose charge the operation was conducted ” 

A. [ believe on the 24th of Mareh was the first. I believe it was 
under charge of Prof. Dudley, chemist expert, and Expert Mechanic 
Hill and Machinist Manning. 

Q). 5. When next were you present at any such experiment ? 

A. On May 3rd. 

6. Under whose charge ? 
The same gentlemen. 

7. And when next? 
May 11th. 

_S. Under whose charge ? 


( 
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A. The same gentlemen, but there were present two professors— 
one was named Morton, I think, and the other was a German gen- 
tlemtn. I never heard his name. 

Q. 9. Do you know what character of fat was used in those sev- 
eral experiments ? 

A. Yes, sir. 
Ses (). 10. What was it? 
A. It was prime tallow. 

Q). 11. In this experiment on the 11th of May, did vou know what 
was done with the material discharged from the coil ? 

A. Yes, sir. 

(). 12. What was done with it? 

A. It was run into five different barrels. 

(). 15. Were these barrels marked ? 

A. Yes, sir; 1, 2, 3, 4, and 5. 

(). 14. Was this marking in the order in which the material was 
obtained ? 

A. Yes, sir. 

(). 15. What, if anything, did you do with the contents of these 
barrels ? 

A. Well, the day after I put a closed steam coil into each of these 
barrels—melted the stuff; and when the water and stock had sepa- 
rated we.took the fat off the top and left the water in the bottom of 
the barrel as near as we could get it. 

(). 16. Did you preserve any samples of the fat thus obtained ? 

A. Preserved all of them. 

(). 17. If so, ean you produce samples from each barrel ? 

A. Yes, sir. 

(). 18. Do so. 


(Five samples in tin boxes are produced by the witness.) 


(2. 19. Which of these was taken from the first barrel, which from 
the second, which from the third, which from the fourth, and which 
from the fifth ? 

A. They are marked on the box. 

(). 20. From which barrel was the box marked No. 1 taken ? 

A. From barrel No. 1. 
Bye! (Q). 21. From which barrel was the Lox marked No. 2 
taken ? 

A. From barrel No. 2. 

(). 22. Answer also as to the others. 

A. Sample marked No. 5 was taken from barrel No. 3; sample 
marked No. 4 was taken from barrel marked No. 4, and sample No. 


5D was taken from barrel marked No. 5. 


(Offered in evidence and marked respectively “ Defendants’ Ex- 
hibit, Test of May 11th, Coil Apparatus No. 1, No. 2, ete.”) 


(). 23. What other samples have you here? Please state, and, as 


you state, produce them respectively to be marked as exhibits ? 


A. Here is a box containing a sample of the saponification 


170—S83 


— 


B54 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


through the tanks, the kind of stock we make ordinarily, tallow 
stock. This is neutralized and panned, ready for pressing. 


— 4 a 


(The sample referred to is offered im evidence and marked “ De- , 
fendants’ Exhibit, Sample of Procter & Gamble, Saponification.”) | 
The next one isa sample of the Tilghman apparatus of the Srd 
of May. 
(Offered in evidence and marked “ Defendants’ Exhibit, Test of 
May ord, Coil Apparatus.”) 


The next is experiment with Tilghman apparatus, Mareh 24th. 


(Offered in evidence and merked “ Defendants’ Exhibit, Test of 
Mareh 24th, Coil Apparatus.”) 


(‘ross-examination : 


1375 X (). 24. What did you do with the glycerine water that 
came from the coil apparatus at the time you took these sam- 

‘les? 
, A. The water — after the separation. The water was left in the 
barrel, and when T was called on for the product of the coil appa- 
ratus L weighed it and poured it all into one barrel; that, I believe, ont 
we still have. 

X QQ. 25. You mixed all the glycerine water together, do I under- 
stand you ? 

A. Yes, sir; from the five barrels. In that test of May 11th there 
were only five barrels—portions of five barrels. 

JOUN M. DONNELLY. 


Adjourned to 3 p.m. 


Hearing May 25th, 1885. 


Afte rHuHoon Ne Ssion. > 


Joun A. Pentre anp, called for defendants, being duly sworn, testi- 
tied as follows: 


Examined by Mr. PARKINSON : 
(). 1. State your name, age, residence, and oecupation. 
A. My name is John A. Pentland; age, 52: reside fat} 199 
Western avenue ; occupation, receiving clerk for Procter & Gamble. 
(). 2. What, if anything, do you have [to do] with the weighing 
of the materials at Proeter & Gamble’s factory ? 
A. | have everything to do with the weighing of materials. I 
receive it and weigh it and use it up in the process of manufact- 
uring; that is, all the fats go through my department. 


1376 Q. 35. Do you know anything about any test made with the 
digesters at that faetory in July last ? 
A. I do. 


(). 4. As to the amount of fat acids obtained ? 
A. | was ordered by the firm of Procter & Gamble to make a test 
with ten charges of tallow, which T have done; and I have got the 
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detailed weights here, the amount of raw fat used, and the result of 
the saponification of the thing. 

Q. 5. Who weighed the tallow and the products ? 

A. I did. 

(Q). 6. Did you make any memorandum at the time of the 
weights? 

A. Yes, sir. 

(). 7. Have you the original memorandum with you? If so, please, 
refreshing your memory by reference thereto, state the amount of 
tallow used and the amount of fat acids obtained. 

A. IT have. The amount of raw tallow used was 69,960 pounds— 
the result was 65,036 pounds of saponified tallow ; dark tallow, 468 ; 
of dirty tallow—that was a portion that | could not distinguish the 
amount of dirt that was contained in it—153 pounds; tank skim- 
mings, containing glycerine, 565 pounds. 


JOUN A. PENTLAND. 


No cross-examination. 


Hearing continued on May 16th, 1885, at the office of Parkinson 
& Parkinson, before the Hon. Channing Richards, master. Appear- 
ances as before. 


Ifexnny Morton was called on behalf of the defendants and, being 

duly sworn, testified as follows : 
Examined by Mr. R. H. Parkinson : 

(). 1. Please state your name, age, residence, and oceupa- 
tion. : 

Ode A. My name is Henry Morton; Iam 46 years of age; Tam 
the president of the Stevens Institute of Technology, in 

Hoboken, where I now reside. 

Q). 2. What experience, if any, have vou had in connection with 
the study and practice of chemistry generally ? 

A. IT have been engaged in the study and practice of chemistry 
from my boyhood, when I had a laboratory in my father’s house, up 
to the present time, when I have a laboratory in my own house. I 
studied chemistry during my college course at the University of 
Pennsylvania, and afterward took a further course in the same in- 
stitution. Prof. Frazer was the instructorin chemistry in the regular 
course and in the post-graduate course. I lectured on chemistry in 
the Episcopal Academy In Philadelphia for a number of years after I 
graduated from college; also at the Franklin Institute in Philadel- 
phia. I occupied the chair of chemistry and physies at the University 
of Pennsylvania during one year, when Prof. Frazer, the regular 
occupant of the chair, was absent in Europe, and after his return 
the chair was divided and I was appointed professor of chemistry in 
the same institution, where [ continued until I accepted my present 
appointment at the Stevens Institute. During all this time and 
since I have taken considerable interest in the matter of chemical 
manufactures, and have been frequently consulted as to manufactur- 
ing processes involving chemical actions, and have examined and 
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experimented with such processes at the request of various persons 
interested in them, and since | have been in New York I have been 
almost constantly engaged, in such leisure time as my duties at the 
institute gave me, in similar work, examining chemical processes 
both in the laboratory and im the manufactory. [ forgot to men- 
tion that for several vears [ occupied the chair of chemistry in the 
Philadelphia Dental College. 
1378 3. What experience, if any, have you had in examining 
patents and patented processes for the PUP pose of giving your 
opinion and testimony in the Federal courts in suits Invelving 
questions concerning them ? 

A. For the last ten vears [have been very largely engaged mn 
such werk, having probably been concerned during that time in 
cousiderably more than 10) saits where questions of chemistry and 
related matrers have been tnvel ved. 

Q. 4. Have vou read, and do vou understar 
plaimant in this suit” 

A. l have. and bette that l do. 

Qo. Have you read, and do vou understand, the construction 
thereofas expressed dn the decision of the Supreme Court in this 


d, the patent of com- 


- 


cause? 
( biected to as Incompetent - cleectsion reserved.) 


A. (Witness consults a pamphlet.) Thaveread the matter referred 
to, and think that T understand the same. 

(QJ. 6. In order that there may be no misunderstanding as to the 
sense In which you use the term Tilghman process in reference 
thereto in the course of this examination, please state what you 
understand that process to be, modifying any construction that you 
would draw from the patent itself by the interpretation put upon it 
by the eourt. 

A. The process of separating fatty acids from glycerine without 
injury to the latter by the single and simple process of subjecting 
the neutral fats whilst in intimate mixture with water to a high 
degree of heat, under sufticient pressure to prevent the water from 
being converted into steam without the employment of any alkali 
or sulphuric acid or other saponifying agent. 

Q. 7. In using the expression “ without the presence of lime 

1579 or other saponifyving agent,” do vou mean that vou understand 

the process does not exist where such other agents are present, 

or that so far as they are present they are foreign to the process, or 
What do you mean? 

A. T mean that where these agents are present they modify the 
process, and that any process involving these or other agencies consti- 
tutes a modification or improvement upon the process not included 
In that process as invented by the patentee and set forth and claimed 
In his patent, or included in said patent by the decision of the court. 

Q. 5. Have you read the record in this cause as found in the 
Supreme Court transeript? 

A. I have read a large part of it—that is to sav, | have run through 
and read the testimony of the experts, and such other matter as 
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appeared to me to be of interest in connection with the chemical 
questions involved in the suit. Documents of a purely formal legal 
character, some portions of the correspondence, and much of the 
testimony of the mechanical experts, | have not vet read. IT may 
also say I have read all the exhibits. 

Q. 9%. Have you made any experiments with the Tilghman pro- 
cess with reference to determining the effect of the operations involved 
therein, and, if so, what are they? | use the term Tilghman process 
in the broad sense given it in your answer, and not as limited to the 
specific mechanism or degrees of heat or pressure mentioned in the 
pritent, 

A. Thave made a number of experiments, some of which I will 
rroceed to relate. In the first place, about the 24h or Seth of 
March—lI have omitted to bring with mea record of the exact date— 
[made an experiment at my own laboratery, connected with my 
house In Hoboken, in which [used a vessel represented by the sketch 
which ] have just prepared and will put in evidence as an exhibit. 


13s (Offered In evidence and marked “ Defendants’ Exhibit 
Drawing of Laboratery Digester.”) 

This consisted of astrong vessel of iron, A A’, lined with lead through- 
out, having a movable cover held in place by bolts passing through 
a flange on the upper edge of the vessel. Through the cover of this 
vessel there were three openings. To the central one was attached a 
steam-pressure gauge, B; through another passed a close copper tube, 
C,in which a thermometer could be inserted, thus enabling one to 
note the temperature of the interior of the vessel and its contents at 
any time. Through the third opening there passed a rod, which, by 
means of a crank, D, could be turned from the outside, and to the 
end of this, inside the vessel, was attached a gear-wheel, E, working 
with another gear-wheel of smaller size, F, attached to the shaft of a 
stirrer, G, which was very much like some forms of egg-beaters, con- 
sisting of four wire loops, two of them attached near the end of the 
rod, and two of them a little higher up, so that when the red was 
made to rotate rapidly by turning the handle on the outside this 
beater produced a thorough mixture or emulsion of the contents of 
the vessel, if these were melted fat and water or any other material 
capable of being made into an emulsion by beating up. The fact 
that a thorough mixture and emulsion was produced I tested before- 
hand by supporting the cover over a glass vessel in which I placed 
a mixture of melted fat and hot water, and then by inspection saw 
that, as I havesaid, a very thorough emulsion was produced. Finding 
in the use of this apparatus some trouble from the locking of the gear- 
wheels inside, I modified it by connecting the stirrer directly with the 
shaft E, passing through the cover, placing a gear-wheel on the outer 

end of said shaft in place of the crank D, and driving this by a 
1381 smailelectricengine which I operated by aid of astorage electric 
battery. By this meansan equally thorough mixture and emul- 
sion was obtained with less difficulty than before as regards the mechan- 
ism, but it required several ex periments to get this part of the apparatus 
running satisfactorily when the high temperature and pressure were 
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obtained, as there was great liability at that time for the stuffing- 
box to leak or to offer too great resistance to the rotation of the rod. 
The entire apparatus, as represented, was supported on an iron tri- 
pod and heated by a multiple gas-burner placed beneath. In the 
experiment made with this apparatus, in which water and neutral 
fut were heated alone, | employed 500° grammes of tallow, which I 
had myself prepared from fresh fat, and 1,000) grammes of water, 
and IT heated this mixture for six hours, with constant stirring by 
means of the apparatus already described, maintaining the tem- 
perature and pressure at a pressure of about 90) pounds and corre- 
sponding temperature of 165° C., according to my recollection, as I 
have not noted this in the memorandum [ have here with me, 
though all the details are in my laboratory book at Hoboken. After 
the expiration of this six hours of heating, as deseribed, the vessel 
was allowed to cool, and opened and its contents removed, and a por- 
tion of the same was taken by Doctor Endemann, who was present 
throughout this operation, and analyzed by him. This analysis I 
verified, and the result was 61.52 per cent. of free fat acid—that ts, 
this proportion of the fat acid was liberated. That ends that ex- 
periment, 

The next experiment which T made in carrying out this Tilgh- 
man process was conducted at Cincinnati in the works of Messrs. 
Procter & Gamble on May 10thand T1th. One of the large tanks or 
closed vessels used by them in their regular manufacture was em- 
ploved in this experiment, and was charged with 7,000 pounds of 

fat, of Which LT took a sample from the tank, and 3,050 pounds 
S582. oof water run in hot from the boiler, beginning at 11 o’¢lock 

ten minutes by New York time, until 11.25, when the water 
connection Was shut off on the water appearing at a certain gauge, 
and steam was turned on from the same boilers which had supplied 
the water, showing Oh a patoe attached to the tank about 150 pounds 
pressure, and about the same by the gauge attached directly to the 
boilers; but these gauges were not in exact agreement, and | there- 
fore speak of both the pressures as approximate. The one on the 
boiler was higher, but there were, ip fact, two gauges on the boilers, 
which were themselves different. IT have no doubt that the exact 
status of these gauges will be put in evidence by competent testi- 
mony further on. [did not attempt in any way to verify them. 

There was an apparatus connected with this tank, essentially rep- 
resented in this drawing, just taken from the appellant's brief in the 
Supreme Court, which [| do for convenience (marked as * Defendants’ 
Exhibit Drawing taken) from Appellants Brief in’ the Supreme 
Court”), for causing the cireulation and admixture of the contents 
of this vessel, and this was started in operation as soon as the steam 
Was turned on, and continued in operation during the entire series 
of experiments, with no other than, | believe, one momentary inter- 
ruption, when the engine operating this and other mechanism was 
stopped for a minute or two. The heat and admixture, as above in- 
dicated, was continued until about 5.50 a.m. on the 11th of May ; 
but about nine hours from the start I drew a sample of the contents, 
which I subsequently tested with Dr. Endemann in the laboratory 
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connected with the medical college in Cincinnati, and found it con- 
tained 76.47 of free acids. Another sample was taken at the end of 

eighteen hours by Dr. Endemann, which 1 also analyzed with 
1383 him at the same time and place with the other, and found it 

to contain 84.43 per cent. of free fatty acids. 1 recorded the 
pressures and watched the operations of this apparatus from the 
time it was started, as stated above—i. ¢.,11.10 a m. until 11 o’clock 
the same night, when Dr. Endemann came by appointment and re- 
lieved me. During all this time the pressure on the gaugé attached 
to the apparatus was about 150 pounds, but varied from time to 
time, thus: 
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About 7 o'clock the packing of the gland through which the 
pump-rod passed began to leak, causing il slight escape of steam for 
a moment at the end of each up stroke. This was caused by a 
roughness on the pump-rod, which eut and displaced the packing, 
and also by the fact that this red naturally was a little smaller at 
its lower than its upper part. By serewing up the gland, this was 
remedied from time to time, and was never of any serious account 
while i watched the apparatus. 

I also witnessed and assisted at another experiment with the 

Tilghman process. In this case an apparatus was employed 
1584. which, as | understand, was a careful reproduction of a pro- 

posed plant, fully deseribed in some early part of the testi- 
mony in this case, but about its exact construction I am not able to 
testify, having simply looked at it from the outside, and can only 
say that it was a large size apparatus, occupying a considerable 
space—I should presume a cubie space of 40 feet by 20 by 12 for the 
entire apparatus, and capable of operating upon about 150 pounds 
of fat per hour. The coil, which was, as far as I could see, exactly 
such a coil as is shown in the drawing accompanying the Tilghman 
patent, figure 1, was heated early in the day, and water kept run- 
hing through, under a heavy pressure, as indicated by a pressure- 
gauge close to the final outlet, and at 5.15 in the afternoon of May 
Lith an emulsion of fat and water, in the proportion indicated in 
the Tilghman patent, was started into the inlet end of said coil. 
This emulsion appeared at the outlet of the apparatus—that is, be- 
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yond the cooler—at 3. 26, which allowed ten minutes for the passage 
of the mixture through the heated coil, and three minutes for its 
passage through: the cooler. These, as I understood from the et ngi- 
neer, Mr. Hill, who had the matter in charge, would represent ; about 
the relative capacities of the heated coil and of the connecting 
pipes and cooler, so that this observation showed that the emulsion 
occupied about ten minutes in passing through the heated coil. 
Observations were made by others in charge of the apparatus as to 
the rate of flow by collecting the emulsion as it came from the out- 
let and weighing it, and these, as 1 understand, indicated the same 
rate of flew. The first sample of the emulsion I took myself at 
3.27, at which time a portion of tin Inserted into a cavity in the iron 
casting of the coil was melted. The pressure at the outlet, as indi- 
cated by the gauge, showed 2,100 pounds, and the sample then 
taken, afterward analyzed by me with Dr. Endemann at the med- 

ical college, showed 52.8 per cent. of free acid. I give below 


1385 a tabulated statement of the results of those observations and 
analyses: 
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About the time the last sample was taken a quantity of smoke 
and pungent vapor filled the building, coming, as [ was informed, 
froma fracture of the exit-pipe from the heated coil. In consequnee 
of this the experiments had to be discontinued. During these ex- 
periments, from time to time, | observed the odor of the product as 
it came from the outlet, and, while at first there was a very slight 
smell of acroleine, this inereased and became very pronounced when 
the lead was melted in the cavity upon the heated coil. The emul- 
sion flowed in a smooth, regular stream almost throughout. Just at 
the start there was a momentary obstruetion and rush of the emul- 
sion, but this was not repeated, as far as my observation went, 
although there was a little variation in the rate of flow, due, as I 
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believe, to small irregularities in the working of the pump, which 
were, no doubt, also the cause of the variations in pressure. I think 
that covers the ground. 

Q. 10. State whether or not, preparatory to and in connection 

with the experiments of which you have spoken, you made 
1386 any special study of such authorities bearing upon this and 

analogous subjects as might aid in qualifying you to make 
thorough and fair experiments, whether or not the experiments 
were made with endeavor to obtain as favorable results as were 
practicable by the process referred to, and whether, in your opinion, 
they were sufficient to qualify you to form a reliable opinion as to 
the practical results to be obtained by such process. 

A. I had been familiar with the general literature of this subject 
for many vears prior to the time when I was asked to give special 
attention to the same in connection with the present case, and, since 
then, I have further refreshed my knowledge by reference to such 
authors as I considered would give me information, as well as by read- 
ing the record and exhibits in this case already referred to. I have 
also made a number of experiments under processes having relation 
to this, and in these and in the experiments which I have just de- 
scribed I have taken every precaution I knew of to secure a good 
and fair result, my desire being to be accurately and correctly in- 
formed as to what were the facts, and it is my belief that these ex- 
periments have been sutliciently extended to enable me to form a 
correct Judgment. 

Q). 11. Referring now specifically to Exhibit No. 4, page 247 of the 
transcript of the Supreme Court record, and Exhibit No. 10, page 
251, please state whether or not you understand the same, whether 
or not you have made any experiments that would enable you to 
determine the effeet of the process therein reterred to. If so, describe 
the experiments. 

A. IT have read the descriptions to which you refer, and believe 
that I fully understand them, and have made experiments with a 
view of testing the accuracy of the statements contained in these 
authorities. 

In order to make these experiments I caused to be constructed an 
apparatus, of which the drawing now marked “ Def’t's Ex- 
hibit Distilling Apparatus” (so marked) is a sketeh. This 
consisted of an interior copper vessel, AA‘, surrounded by an 
exterior copper vessel, bb’, the spree between, uly) to about the line 
CC’, being tilled, in my experiments, with the substanee, crude an- 
thracene, one of the coal-tar distillation products, which has a very 
high melting and boiling point, and served as a bath to regulate 
the temperature. Through the covers of both the exterior and in- 
terior vessels, and attached to the cover of the interior one, passed a 
vertical pipe, DD’, which descended to the bottom of the vessel, and 
Was there e xpanded, leaving a narrow outlet around its outer edge. 
Into this vertical tube there entered a small pipe, EE’, by which 
superheated steam could be passed, and from the up per end of the 

sume pipe was lowered a thermometer, held in place by acork closing 
the upper end of the said pipe. This thermometer was therefore im- 
171—SS5 
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mersed in the ente ring y SUP rheated steam. From the side of the m- 
terior vessel passed out another large copper pipe, PR’ which was con- 
nected toa condenser, consisting, in this case,ot a large glass tlask, into 
Which the vapors passed directly,and from which they then passed into 
astraight tube condenser knownas a Liebig condenser A thermom- 
eter, GG’, passed through the cover of the outer vessel, and dipped 
Into the anthracene. In using this apparatus [placed in it 60 
grammes of tallow, and then applied heat to the outside of the ex- 
terior vessel until the thermometer introduced into the anthracene 
showed a temperature a little above 2S0 degrees centigrade or oot 
Fahrenheit. [| then started steam from a small boiler through a 
superhcating apparatus, Which consisted, In fact, of a combustion 
furnace, such as used in organie analyses, and, when this was oper- 
ating smoothly, connected the outlet from this superheater with the 
tube [it’, so as to allow the superheated steam to enter the vertical 

tube DD’ and escape through the melted fat. By adjusting 
I588)— the combustion farnace or superheater | kept the tempera- 

ture of the incoming steam at 280 degrees centigrade or 356 
degrees F., very steadily, with only slight thuctuations, and ina verv 
short time | found an oilv and Watery fluid) collecting im the con- 
denser. At the end of about two hours [ discontinued the process, 
and coliceted the water and the oily matter. The oil soliditied on 
cooling, though part of it was formed inte an emulsion with the 
water, Which requ d to be warmed in orderto melt it ogre therand 
obtain itasa fat. The entire product of fatty matter was fused to- 
gether and then tested, and found to consist of an essentially pure 
Patty neld—that is to SUV, it showed tally He) percent. of free fat acid 
The watery quid) was evaporated and Vielded a cagrenpensing 
riveerme. ay re Was never, In the experiment to which 
[have referre v smell of acroleine—the glycerine tasted sweet 
and pure, and attyv acid was light colored. There was certainly 
ho decom position produced by heat alone, but a saponitication, pure 
and simple, etfeeted by the steam) upon the fat, and this was thor- 
oughly complete, The oil or tat used showed less than one pereent, 
of fat acid, free acid, before use, while that which remained in’ the 
still, iis | may call it, showed, its | recolleet, about > per cet, OL free 
fatty aerd, proving that a portion of the fat had been decomposed 
by the action of the steam before it was distilled over. On first set- 
ting up this apparatus the boiler used to produce steam was placed 
ata higher level than the superheater, and, in consequence of this, 
soon after starting, SOoTne drops of water condensed in the pipe COon- 
necting the boiler with the superheater, and these being from time 
to time suddenly thrown tmto the superheater produced an almost 
almost explosive rash of vapor into the apparatus. This, in’ the 
first place, broke two thermometers, and prevented me from being 
able to regulate the temperature, and besides drove the steam through 

the apparatus at moments with such violence that fatty mat- 
15s) ter would undoubtedly be mechanically carried over. — I 

therefore discontinued the CNPC ‘riment, and, in the subse- 
quent operation, Which is the one T have described, simply placed 
the beiler at a lower level than the superheater by an inch or so, 
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whereupon no further ditticulty was experienced, and the operation 
was conducted with perfect smoothness and a continuous good re- 
sult. That, I think, tinished that experiment. [I have not a com- 
plete memorandum, and Ido not recollect the amount of fat acid 
obtained or the amount of glycerine. 

By Mr CHambeks : 

(). 12. Are you able to state the amount of the residue? 

A. I have not got it down. Dr. Endemann and | were working 
together, and therefore T did not make a complete memorandum. I 
think one of us has it, or that I have it in my laboratory book. I 
had this small book which I have herein my pocket and noted some 
things in it, but not everything. I cannot be positive as to whether 
l have the amount of glveerine noted in my laboratory book. The 
amounts were small,and | do not know whether I werghed the quan- 
titvornot. These quantities and weights were, of course, determined 
subsequently to the time of making the experiment, as the water 
containing the glycerine had to be evaporated and the fatty acids 
collected and melted. 

By Mr. PARKINSON: 

(). 15. State whether or not, in vour opinion, the exhibits referred 
to in the last question sufficiently exhibit this process and the method 
of operating it to enable one skilled in the art, as it appears In pub- 
hications prior to that date, to carry on the operation with the results 

vou obtuned, 
Tost A. I think that the description here given is abundantly 

sutticient. LT myself did nothing but literally follow it, and 
if anv additional knowledge to that contained in this extract were 
required it would simply be the fact, well Known at that time, that 
futs, when decomposed in the presence of water, vielded fat acids 
and elvcerine, and that, if no acroleine was formed, the glycerine 
produced must be found in the product, and could be recovered from 
it by the simple evaporation of the water. 

(). 14. What ts the reaction that takes place in this process ? 

A. The steam combines in part with the fat acid and in part with 
the radical of the elveerine, producing by those combinations fat 
acid and glycerine. In other words, the fat is a compound, or rather, 
| should say, is a mixture of several compounds of closely analogous 
constitution known as stearine, palmatine, and oleine. Confining 
our attention to one of them, for example, stearine—this is a com- 
pound of three molecules of what may be called the radical of stearic 
acid, or stearic acid minus one atom of hydrogen, whose chemical 
formula would be C,,H,;O,, combined with one molecule of the 
radical of glycerine, whose formula is C,I1,, which differs from gly- 
cerine by three atoms of hydrogen and three atoms of oxygen. Now, 
when steam at a sufficient temperature is brought into contact with 
such a fat, it gives to each of the three molecules of the acid radical 
one equivalent of hydrogen, and to the corresponding molecule of 
elycerine radical three atoms of ogygen and three of hydrogen, thus 
converting the first into three molecules of fatty acid and the last 
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into one molecule of glycerine — For this, three molecules of water 
are necded, each molecule being expressed as ITO. 
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Examination of Hexry Morron continued 

By Ro TL. Parkinsons 

(). 1d. In the Process last referred to what are the deents which 
affect the decomposition of the fat” 

A. Pleat and water i the form: of steam. 

(). 16. Give vour reason for the thoroughness of the decomposi- 
tion that is obtained. 

A. As fast as the fatty acid and glycerine are developed or formed 
thev are removed, being carried out of the heated vessel by the cur- 
rent of steam, and therefore, fresh steam entering, acts Upon rela- 
tively pure fat with no detrimental effect from any products of pre- 
vious reaction. It is for this reason that IT think that so complete a 
decomposition can be effected 

Q). 17. What, if any, ditlerence is there between the reaction 
effected by steam and that effected by water when the temperature Is 
the same? 

A. Provided that the temperature is high enough in both 

1592 cases to effect a change, the nature of the reaction is identical 

and would be represented chemically by exactly the same 
chemical formula. 

(). 18. Referring to the extract from Roret’s Encyclopedia, on page 
474 of the record, and to the DeMilly & Motard patent there referred 
to, state whether or not vou understand the same and whether or 
not you have made any experiments which would determine the 
practical effect of the process therein indicated. 

A. In the passage referred to I find the following statement: “ It 
was believed fora long time that saponification by lime could only 
be effeeted in closed boilers, and, although it has been since ascer- 
tained that increased pressure and consequently increased tempera- 
ture are not Indispensable for this saponification, it is quite possible 
that, returning to the former opinion, we may eflect an important 
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diminution in the proportion of lime required for a given weight of 
fat.” 

This seems to me to be a perfectly clear and unambiguous sug- 
gestion that by the use of pressure in an inclosed vessel a smaller 
amount of limethan that which experience or calculation indicated 
could be used by reason of some additional efliciency secured by 
means of the heat and pressure. 

The next question, then, in reading this article, would be, what 
arrangement might have been at that time suggested for accom- 
plishing these results, and this [ tind fully stated in the Demilly & 
Motard patent, from which a passage is quoted in this same extract, 
as follows: “The boiler employed by the inventors is of a eylindri- 
cal form, Its Upper prre terminating in a man-hole hermetically 
closed by a bolted cover. This cover has in its center a stuthing box, 
through which passes a stirring rod, with a eross-piece of wood on 
its lower end. Another hole in the cover is for a tube which plunges 
some six Inches into the boilerand which is to contain a thermome- 

ter. The boiler is heated by a furnace of usual construction. 
15383) «=Water is first run inte the boiler equal about to twice the 

weight of fat to be saponitied. The fat is then introduced, 
and when it is melted milk of lime suflicient for the saponification 
of the fat is run over the liquid mass. The boiler is then closed, 
and the liquid stirred at short intervals by raising and lowering the 
stirring red or plunger. This operation is continued until the 
thermometer marks 277 degrees Fahrenheit or 156 degrees centi- 
vrade. As the whole Thitiss becomes still after al certain time, ‘agita- 
tion Is no longer practicable, and the operation is left to itself, and 
ceases with the diminution of the temperature. When the ther- 
mometer only shows 212 degrees Fahrenheit the boiler is opened 
and emptied by the man-hole as soon as it Is sutticiently cooled.” 

This description of apparatus and process, as it seems to me, would 
fully inform any one, even if not specially skilled in this art, that a 
closed boiler capable of sustalning considerable pressure Was to be 
used; that some efficient means of agitation was to be emploved, and 
that using this it would be possible to obtain complete saponification 
or separation of the fat into acid and glycerine by the use of a less 
quantity of lime than had been before used. An intelligent oper- 
ator, then, with this description before him, would construct some 
such apparatus, or would take advantage of one or other of the 
many forms of apparatus meeting these conditions then known, and 
would put in the fat and water as directed and add so much lime as 
he thought would be sufficient under these new conditions to effect 
the saponification. 

Unquestionably experiment would have to be tried to find how 
little lime could be used, and the probabilities are that the intelli- 
gent operator would begin with a moderate reduction in the amount, 
and, finding a suecessful result, would continue to further reduce 
until he reached a point at which he could no longer obtain a well- 

saponified product. 
1394 Having this idea as to the bearing of this exhibit, I made, 
in the first place, an experiment with the same apparatus 
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which T used in carrying out the Tilghman process in my own labo- 
ratory, as I have above related. For this purpose I placed in the 
apparatus 500 grammes of pure tallow, prepared by myself, 1,000 
grammes of water, and 5 grammes of lime, and I heated this with 
continual stirring by means of the apparatus already described for 
six hours, at the end of which time I allowed the apparatus to cool 
and removed the contents, treated the same with sulphurie acid and 
water, and separated out the lime and handed a portion to Dr. En- 
demann. Tlis analysis of that sample showed S4 per cent. of free 
fatty acid in the product. 


by the Masren: 


(). 19%. That is the percentage of the product in all cases? 

A. Yes, sir: Inall cases. Eighty-four per cent. of the product in 
this case was free fatty acid; the pressure throughout was 90 pounds, 
and the corresponding temperature 165 degrees centigrade, as [ ree- 
ollect. 

[ made another experiment tn the same direction at the same 
time with the experiment which [ have already related, as carried 
out at the works of Messrs. Procter & Gamble,on May 10th. At the 
same time that one tank was tilled with the mixture of fat and water, 
about which [have already testified, another precisely similar tank 
was filled with the same amount of fat and a little larger quantity 
of water in consequence of a difference in the adjustment of the 
gauges. The quantity of water in that case was 5,890 pounds. "To 
this were added 70 pounds of dry lime previously slaked. This was 

heated to the same temperature and pressure exactly as the 
18% other evlinder for nine hours. In fact, the steam-pipe which 

supplied the two eviinders branched and opened into both of 
them, and a pumping apparatus precisely like that used in the other 
evlinder was kept in continual motion, whieh served to mix the fat 
and water. At the end of nine hours from the time of starting I 
took trom this tank a specimen of the oily product, which T have 
analyzed with Dro Endemann at the medical college at the same 
time with the other samples, and found that it contained SS.So per 
cent. of free fat acids. 

(Q). 20. At the date of this Roret publication, was or was not the 
knowledge accessible in publications recognized in this science that 
heated water would effect the separation of the neutral fat into the 
acids and glycerine? 

(Objected to by counsel for plaintiff as incompetent.) 


A. At the date of this publication, which, I believe, is 1853, it was 
known that water in the condition of steam would effect this decom- 
position, 

Q. 21. Can you conveniently refer to any authority showing that 
it was known prior to the date of Roret that heat and water, with- 
out the aid of lime, would effect the separation of fats into fat acids 
and glycerine? 


(Objected to by counsel for plaintitf as incompetent, so far as this 
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question and the line of examination, of which it forms a part, goes 
to the interpretation of the meaning of publications and exhibits 
passed upon by the Supreme Court, and to the novelty of the com- 
plainant’s patented invention.) 


The Master: The master rules that the question may be 
135 put. As to the other question, I don’t think [I can pass upon 
it until it comes up in some practical form. 


(To which ruling counsel for plaintiff excepted.) 


A. The fact that heat and water,in the form of steam, would effect 
such a separation is, | think, stated in the patent of Dubrunfat, in 
IS41, and in the article by Prof. Scharling, in the Journal of Practi- 
cal Chemistry, published at Leipsic in 1850, these being respeetive 
Exhibits 4 and 10 in the article. 

(). 22. What are the relative advantages and disadvantages of 
using heated water under pressure, as compared with free steam at 
the same temperature, and were these advantages and disadvantages 
familiar to chemists at the date of this Roret publication? And please 
give your reasons for your answer. 

A. The advantage in using water under pressure would be the 
concentration Into relatively small space and the increase in the 
solvent power of the water for any soluble material that might be 
present, and which it would be easier to bring into contaet with 
other materials when it Was in a state of solution. The relative ad- 
vantage of. the use of free steam would be the purity of the fatty 
acid obtained and the freedom from the risks and difficulties attend- 
ing the use of water under high pressure combined with heat. I 
think that at the date referred to both of these or allof these condi- 
tions of relative advantage were well understood. The digester of 
Papin, which had been invented very long before, had been ‘used 
extensively, and its ethereney 1 Increasing the solvent power of 
water was well Known, and it was tnanifest that it would accomplish 
a evreat eoncentration of action as compared with the operations of 
free steam. A suflicient decription of Papin’s digester is found in 

Exhibit 11, page 254 of the record, though, of course, numer- 
IST ous references might be given in other works. The exhibits 

to which I have just referred, 4 and 10, I think fully exhibit 
the advantages of the steam process in effecting a perfect decompo- 
sition and yielding a pure product; and it was, of course, matter of 
common knowledge that in free steam there was no danger such as 
existed with water at a high temperature under pressure. 

(). 25. Have you read the description of the defendants’ process 
found in the answer in the transcript of the Supreme Court record, 
aud do you understand the same ” 

A. I have read it and believe that 1 understand it. 

(). 24. Please state what, if any, differences you find between that 
and the Tilghman process, as heretofore referred to. 

A. I find two items of difference. In the first place, in the de- 
fendants’ process, I find that one per cent. of lime is used; that is, 
one per cent. of the weight of the fat, and also IT find that, after 
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the water, fat, and lime have been heated for a certain time, the 
water containing glycerine is withdrawn and a quantity of fresh 
water is Introduced. 

Q. 25. Do either or all of the differences mentioned by you have 
any effect upon the efficiency and utility of the process? If so, 
what kind of effect? Please state fully. 

A. The-addition of lime has, in my opinion, a very important 
effect. In the first place, it must be remembered that each per cent. 
of lime, if it thoroughly reacts, as it undoubtedly does, under this 
condition of increased temperature and pressure, decomposes about 
eleven per cent. of fat, developing a corresponding amount of fat 
acid in the final result. In addition to this, it is, chemically, ex- 
tremely probable, and in entire accordanee with all chemical anal- 
ogies, that, under such conditions, the lime should form an acid 

salt. [tis quite true that no such acid salt of lime has as 
S08 yet been recognized by chemists, as far as [am aware. But 

the reasons of this failure to recognize it are very manifest, 
and do not inany way touch the probabilities of its existence.  Pre- 
cisely analogous acid salts, or acid soaps, are formed with soda and 
potash, and have been recognized fora very long time. I have not 
attempted to determine the carlicst dates at which these are men- 
tioned, but all ordinary books on chemistry deseribe them. Thus, 
in the text-book which is more widely used, | imagine, than any 
other in the colleges of the country, namely, that by Prof. Fownes, 
of which I happen to have a copy, published in 1868, here, on page 
754, speaking of the compounds of stearic acid, the author says as 
follows: “The normal potassium salt, C, 11, ,O,K., separates, on 
cooling, froma solution of one part stearic acid and One part potas - 
sium hydrate in ten parts of water, in white, opaque granules. The 
acid salt, C, I, ,O Ww. C,.U,,0., is obtained by decomposing the 
normal! salt with 1,000 parts or more of water, and separates in. sil 
very scales from the solution in boiling alcohol. Normal sodium 
stearate, C,.11,,0,Na., is very much like the potassium salt, but 
harder. The acid salt, C, (IL, ,O,Na., Cy, .1H,,0,, obtained by de- 
composing the normal salt with 2,000 parts or more of water, sepa- 
rates from the hot solution in nacreous lamine.” The lime salt, 
being insoluble, manifestly cannot be recognized, even when it ex- 
ists, by any such means as reveal the presence of the acid salts. 1 
think it would be undoubtedly avery ditticult matter to prove its exist- 
ence, even were it present. Certainly, no demonstration as to its pres- 
ence or absence could be made by the use of alcohol or other like 
solvents, since nothing is more familiar to any chemist who considers 
the subject than the decomposing power of alcohol and these other 
like solvents. Alcohol, for example, decomposes so strong a salt 
as the acid sulphate of potash, precipitating the neutral sulphate from 
solution. It will also decom pose the acid phosphate of lime, pro- 

ducing, in the first instance, what is known as the three-fourths 
1399) phosphate of Berzelius. In fact aleohol forms with soda and 

potash and many other bases well-recognized salts known as 
ethylates, and nothing is better recognized at the present time, 
certainly in chemical analysis, than the fallacy of any method of 
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separating mixtures by reason of solvents, on the assumption that 
the solvent will act upon one and not upon both the substances 
present, even when, as a matter of fact, it will dissolve one and fail 
entirely to dissolve the other, when they are not both present at the 
sametime. In this particular connection it is well known that when 
aleohol has dissolved a small amount even of fatty acid it acquires 
a great solvent power for neutral fat, and*the mixture of neutral fat 
and fatty acid treated with alcohol will be dissolved, in many eases, 


just as though the whole were fatty acid. As bearing upon the for- 


mation of an acid salt of lime, we know that other acids, members 
of the-fatty acid series, such as acetic acid, do form readily acid salts 
with lime, and it is safe to say that the chances are probably a hun- 
dred to one that with proper precautions an acid lime salt of fatty 
acids or an acid lime soap is made when the requisite materials are 
brought together under such conditions of heat and pressure as exist 
in the process of defendants. Of course until such a compound has 
becn preved positively to exist we cannot assert with certainty that 
it is there present; but the probabilities of its presence on chemical 
grounds are exceedingly strong. Considering, in the next place, the 
effect of the change of the water in this process, the experiment 
which I tried and discarded in the outset of the experiments which 
I have made at Hoboken, and in which, through an accident, the 
was changed, indicated most clearly that by this change a far better 
saponification was obtained than where everything else was identi- 
cal, with this exception. Another experiment made at my request 

by Messrs. Procter & Gamble developed the same thing— 
1400 that is, two products obtained under identical conditions, ex- 

cept that in one the water was changed and in the other it 
Was not, showed a very marked increase in the yield of free fatty 
acid where this change of water was made. Thus, a product heated 
for nine hours with one per cent. of lime anda change in the water 
showed 97.5 per cent. of free fatty acid, the pressure being 150 pounds 
pounds with the usual quantity of water—that is, about 3,000 pounds 
to 7,000 of fat, whereas the same amountof material heated for the same 
time under the same pressure, without change of water, gave 88.85 
per cent. of free fatty acid, as I have already deseribed. Where the 
water was changed the total amount of water used was twice as great 
as Where the water was not changed. 

Morn ing Session. 
THurspay, May 17th, 1888. 
Examination of Prof. Wexnry Morton resumed. 
By R. H. PArKINson : 

(). 26. What would be the effect of substituting 6,000 pounds of 
water for the 3,000 pounds, where you are using 7,000 pounds of fat 
—the 6,000 pounds of water being put in all at one time, instead of 
in portions successively ? 

A. As regards the tinal result, I don’t think there would be any 


notable difference, as 1 have not noticed any that was at all marked 
172—S83 
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where the experiments have been made with different portions of 
water, provided that in all cases we use a sufficient amount of water, 

as, for insiance, 50 per cent. of the weight of the fat to begin 
1401 with. Of course the use of a larger amount of water has the 

effect of diluting the glycerine solution obtained, and also 
requires a more bulky apparatus to carry on the process where it ts 
all used at once, and would therefore, in this regard, be undesirable. 

(). 27. To avoid any possible niisconeeption of your answer, please 
state whether, when you say you do not think there would be any 
notable differenee, vou refer to a comparison between the use of 
B.000 and 6.000 pounds of water or to a comparison between the use 
of the 6,000 pounds altogether and the use of it- in successive In- 
stallments. 

A. 1 refer solely to the comparison between 5,000 and 6,000 
pounds of water added in each case at once. 

Q). 25. Have vou examined such evidenee as you could find in 
the record relating to experiments made with the Tilghman process 
with the purpose of ascertaining whether or not you find in that 
evidence anything that proves to you as a chemist that substan- 
tially thorough saponification Was obtained and free fat acid vielded 
In substantial purity; if so, do you find anything showing that re- 
sult to have been obtamed in any of these experiments ? 

A. T have not been able to find in the record anything that proves 
tome as achemist that in any of the experiments made and re- 
corded in that record where the Tilghman process, as T have already 
defined it—that is, where water, heat, and pressure, were the sole 
agents of saponification—was used, that such process vielded a sub- 
stantially suponttied product, or, 11) other words, il product consist- 
Ine substantially of free fatty acids and elycerine without a large 
percentage of neutral fat. Tn many of the experiments related the 
witnesses have contined themselves to stating that they obtained by 
that process glycerine and free fatty acid, leaving it quite indefinite 
Whether they did or did not also obtain any amount of undecom- 

posed fat. But in some cases it is stated specifically that the 
1402) product was substantially elycerine and free fatty acid, this 

conclusion being founded upon the fact that the fatty portion 
of said produet Wiis completely soluble in aleohol. As the best and 
hiost complete statement, | would refer to the testimony of Prof. 
Booth, on page O11, where he speaks as follows: “The fatty matter 
Which came through the apparatus was tested by hot aleohol and 
found to dissolve entirely, and on cooling the solution very little un- 
altered fat se parated from it: Ll estimated not one per eent.” After 
What T have already said about the unreliability of this test with 
tleohol in the ease of a mixture of fatty acids and neutral fats, it is 
hardly necessary to say that this test, so far from showing that the 
material was substantially a pure fatty acid mixture, would to me 
be conclusive that it contained a large percentage of neutral fat, 
since, if about one per cent, separated from the solution on cooling, 
[ should consider it very certain that 10 per cent. or more remained 
in the solution of fat acid in alcohol, which is a well-known solvent 
for neutral fat. In another experiment described by Prof. Booth on 
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page 613, where the mixture of fut and water was heated for forty 
minutes to a temperature close to that of melted lead, nothing what- 
ever is sald as to the purity of the product. On page 614 Prof. 
Booth states, In answer to question 152, that he rendered and 
treated with pressure a portion of the product obtained from the 
coil apparatus, referred to already as part of my present answer. 
And in answer to the next question he states that he compared the 
solid acid obtained by such rendering and pressure treatment with 
recognized commercial samples of fat acid. But this, of course, proves 
nothing, except that there was some notable amount of fat acid of 
the more solid kind, such as stearic acid, in the product—since the 
treatment by pressure would have removed all the undecom posed 
fat that might he present, and would leave a good stearic acid, pro- 

vided the amount of neutral fat left by the saponifying treat- 
1405 ment were not in great excess, say 40 or 50 per cent. A eare- 

ful study of the references to this subject which I have found 
in the record leaves in my mind the convietion that this is an un- 
settled question as far as the evidence so far adduced is concerned, 
and, as my experiments have invariably shown me that a thorough 
saponification cannot be produced under any conditions that I eould 
secure by the use of heat, water, and pressure alone, | feel contident 
that the opposite impression produced in the minds of these wit- 
nesses by their experiments comes simply from the fact that they 
had not at their command and did not use such reliable methods of 
analysis of mixtures containing fat acids and undecomposed fats as 
have been recently introduced and were employed by me in testing 
the samples of product which | obtained. 

(). 20. Please state what method of analysis vou use upon the pro- 
duct you obtained as referred to in your last answer, stating also 
whether or not these are in your profession regarded as reliable 
methods of analysis. ; 

A. The method I employed was one which has been published, | 
think, within the last vear in one of the standard German chemical 


journals. But L have not made a memorandum of the name or 


page, but can readily supply it, and will do so. The method ts as 
follows: T prepared, in the first instance, what is known technically 
asa normal solution of sulphuric acid, adjusted to contain in each 
litre, or thousand cubie centimetres, 49 grammes of mono-hydrate 
sulphurie acid. | then prepared an alcoholic alkaline solution, 
which, by comparison, | found to contain such a proportion of alkali 
that one cubic centimetre of the acid solution would neutralize ex- 
actly 1.21 eubie centimeters of the alkali solution, when the two were 
mixed in 150 ecubie centimeters of the 5 per cent. alcohol IT was 

using for the tests. This being arranged, | weighed out 5 
1104. grammes of the fatty substance to be examined and dissolved 

it with hot aleohol, using 150 cubie centimeters of alcohol for 
that purpose. I then added to this solution a few drops of the alco- 
holic solution of phenol-phthalein, which is employed as an indica- 
tor—that is, it changes to a bright pink or red color the moment the 
slightest excess of alkali is present, but becomes colorless as soon as 
this is neutralized by any acid. Matters being so arranged, I dropped 
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in rapidly, but carefully, from a graduated burette the alkaline solu- 
tion above referred to, while constantly stirring the alcoholic solution 
until a pink color showed. itself. I then Immediately stopped cand 
measured off or noted the amount of alkaline solution whieh had 
been used out of the burette. This amount of alkali used indicates 
the amount of free fatty acids present in the solution, but savs nothing 
as tothe undecomposed fat. To determine this an additionalkamount 
of the alkaline solution is added from the same burette, careful note 
being taken of the quantity: and the vessel containing the solution 
is then placed on a water-bath and heated for about a half hour to 
il temperature which makes the aleohol boil gently. The vessel be- 
ne covered with a watch-olass the aleohol Vil pors condense, and 
there is little or no loss of this material, which is immaterial anv- 
how. Then this treatment having, as we know, completely saponl- 
fied any neutral fat which existed in the original solution, we bring 
the vessel under a similar burette containing the normal acid solu- 
tion and drop this solution into it with constant shaking until the 
color is destroved. We then know that whatever excess of alkali 
Was not used up in saponifving the remaining neutral fat has been 
neutralized by the acid we have nidded, and the difference bet ween 
the portion of alkali corresponding to this added acid and the addi- 
tional alkali that we added after the first test represents the amount 

of alkali required to saponify the neutral fat, or, what is the 
1405 same thing, to neutralize the acid of said neutral fat present 

In the solution. We, therefore, can by a simple proportion 
determine from the amount of alkali needed to neutralize the free 
fatty acid and the amount needed to neutralize the acid in the neu- 
tral fat what was the proportion of each of these in the mixture. 
Suppose, for a simple numecical illustration, that {0 measures of 
alkali had been used to neutralize the free fatty acid, and that ten 
more were required to neutralize the acid in the undecomposed fat ; 
we should then know that 0) per cent. of the fatty mixture was free 
fatty acid, and 10 per cent. was undecouiposed fat. Of course in thig 
calculation | nevlect the minute correction for the glycerine present 
In the undecomposed fat, but ia these determinations it is generally 
sO small as not to be worth accounting, but. of COUTPSEe, is easily esti- 
mated or introduced by a correction if we de sire to do So. 

(). 30. Referring now to the process of saponification recited in 
defendants’ answer as that used by defendants, can you state about 
what is the eflicieney in their process of the one per cent. of lime 
mentioned as there used, giving your reasons for any Opinion you 
may express ? ; 

A. From the experiments whieh T have made myself, and others 
which | find in the record, or whieh have been made at my request, 
I am of the opinion that this one per cent. of lime practically effeets 
again of about twenty per cent. in the amount of free fat acid ob- 
tained asa final result in this manufacture—that is, ] include in this 
the fat acid obtained from the lime soapas Well as the acid free at 
the moment the material is taken from the tank. As this draws 
my attention toit Tmight state here that wherever [ have spoken 
of the free fat acid in these products where lime was used I include 
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that portion of acid which was combined with the lime and was 

separated by the subsequent treatment with sulphurie acid. 
1406 The fat acids produced by these processes are always sub- 

jected, as a matter of course, to the treatment with sulphurie 
acid to clarify them, and, therefore, it did not oecur to me to specifi- 
cally state this before. This is the actual numerical difference which 
appears to result from the treatments (otherwise identical) with and 
without lime. Besides this, however, there is another view of the 
efficiency of the lime in this relation. It would also appear from 
my own and all the other experiments with which Lam aequainted 
that the production ofa practically thorough saponification without 
lime or some other equivalent material, or in other words by the 
action of water, heat, and pressure alone, cannot be obtained and 
never has been obtained either on the laboratory or commercial 
scale. And therefore the efliciency of the lime in securing this 
result may amount to much more than an increase of 20 per cent. 
in the total amount of free fatty acid obtained from the process, for 
it is manifest that 20 per cent. or even less of undecom posed fats left 
In the mixture will act very disastrously upon the subsequent steps 
in the treatment. Thus, for example, a mixture of the fats, such as 
tallow, contain notable amounts of oleine which is the more difficult 
substance to saponify and is consequently the last acted upon. This 
therefore remains to a large extent unsaponified and in the subse- 
quent operations of pressing is likely to carry away into solution a 
large proportion of the stearic acid which Is formed. 

Q). 51. Can you giveany further explanation of the large eflicieney 
of this per cent. of lime, or of the reasons why so small a per cent., 
comparatively, of free fatty acid is obtained where lime is omitted 
as compared with the process where it is present ? 

A. The explanation of this curious result is, of course theoretical, 
but it seems to me highly probable that the neutral lime soap, Which 

undoubtedly would be formed during the process, may act as 
1407 acarrier between the water and the fat in the sense of passing 

into an acid condition where it is in contact with excess of 
fat, and being reduced again to a neutral state In contaet with excess 
of water. It may be that its action is connected with the observa- 
tion whieh has been made recently by a German investigator, that 
neutral fats consist of minute globules of fatty matter inclosed in 
albuminous envelopes, and that the lime may assist in attacking 
this covering just as the sulphuric acid does, and in a manner anal- 
ogous to that in which certain oxidizing agents act upon certain 
vegetable oils, rendering them drying, by the removal of some simi- 
lar material which prevents their drying otherwise. This, however, 
is simply a suggestion, and iny own conviction is that it is rather a 
direct action of the lime soap, at one time acting upon the fat, where 
that is present to it in excess, and then again reacting with the 
water, and so serving, as I have said, asa carrier to effect this change. 

(). 32. What is the equivalent of lime from a 100 pounds of fat ? 

A. About nine and a half pounds of dry lime. That is the chem- 
teal equivalent. 

(). 33. What is the highest possible yield of fat acid from a 100 
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pottids at neutral fat of the character commonly used for saponiti- 
ention, asstumine the fat to be of tirst quality ’ 
A. About {20 percent In other words, the theoretical maxinium, 


or the actual amount of fat aeid proaducible froma pure miixture of 


the tat, if the saponification were absolutely perfect, would be about 
W5.0 percent. Pure stearine would vield in this sense %.7 per cent., 
pare proultratine would \ held $ho.2 per cent, anil pure oletne would 
vield 15.7. ‘Phe ordinary tats being mixtures of these In somewhat 
Varving proportions, the theoretical maximum vield must) be be- 
tween the limits of 95.2 and 95.7 per cent. assuming that we start 

with thoroughly dried fat. and make no allowance for the 
1408S) minute quantities of volatile compounds present In these, 

Ih practice I should SUP Pose that at least one prer cent, ouvht 
to be allowed for inevitable losses and for the fact that fat as weighed 
would always contain some water, 

Q). 54. Suppose 100) pounds of neutral fat, 14 pounds of lime, 50 
pounds of water,at 277 degrees lahirenheit, placed ina tank tovether, 
what would take place’? Please deseribe fully. 

A. The rapidity of the actions would depend, of course, to a cer- 
tain degree, upon the fact of agitation or rest. But whether the 
materials were mixed or not these general actions would undoubt- 
edly take place: The water at that temperature—and I, of course, 
assume the corresponding pressure—would attack the fat direetly. 


It would also dissolve a portion of the lime, and this solution of 


lime would likewise attack the fat, forming a lime soap, and these 
actions would go on together continuously, with any others such as 
| have before allucle d to as possible between the lime SOUP) and the 
fat and the water on either hand, until, as a final result of all with 
the quantities mentioned, the entire fat was resolved into a mixture 
ot lime sony) anid oly cere, thre olve rine, oft COUTS®e, being dissolved 
In the water, Buta porden of this lime soap would unquestionably 
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that the operation Was going en prier to its completion. The less 
. 


pe rfect the mitmertine of all the materials the slower would the action 
be amd the more time would there be for these divers chemical 
aetions—that ts, the action of the water as such on the fat at certain 
ports ; or, In other words, the reaction of certain molecules of water 
with certain molecules of fat while other molecules of fat were re- 
acting with the wet lime in contaet with it,or with portions of 
L109 the water saturated with lime. The only condition of things 
under which we could conceive of any other than sucha 
Various action would be an absolutely molecular mixture. In other 
words, that each molecule of each substance was, at the first instanee, 
put in contact with another molecule of each of the other substances. 
Of course such a condition of things is utterly beyond any practical 
attainment, and is, in fact, hardly conceivable. 
(J. 50. Suppose the other conditions remaining the same as in the 


last question, you place instead of 14 pounds of lime nine and a half 


pounds, what operation would take place? 


oe 


12 a seme ageeenn ean te et 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1375 


A. The general character of the reactions would be the same, ex- 
cept that more opportunity would be given for the water to act di- 
rectly in attacking the fat and saponifving it. The lime, on its part, 
of course, Would likewise attack the fat, and after a certain time 
would form lime soap with as much of it as it would hold. 

(). oO. What would be the character of the operation, the other 
conditions remaining the same, if vou substituted for the amount of 
lime above named one pound of lime? 

A. The only ditterence would be that in the same time less fat 
would be saponified by reason of the less amount of lime aiding in 
the operation. 

(2.37. Does it make any difference in the process of saponifiea- 
tion whether the water is gradually heated after being brought in 
contact with the fat or whether it is introduced already heated to a 
high temperature? [| refer to the case where lime is used In any 
proportion. 

A. It would makea very great difference in this sense if the water 
and fat were mixed cold or at a low temperature and the heating 
were very gradual ; then the lime would react at a low temperature— 

in fact, below the boiling point—and effect whatever saponifi- 
1410) cation it could accomplish at that temperature before the 

water had reached such a point that it could directly attack 
the fat; and, therefore, after those conditions, we could not Say, as 
in the previous illustrations, that the water and lime began their 
work in saponifving the fat cotemporaneously. The effect of the 
lime then, at the later stages, might be reduced to its action as a 
lime soap, if the quantity were smaller than would saturate the en- 
tire amount of fat. In other words, if there were lime enough to 
form a neutral lime soap with all the tat before the temperature 
reached sneha point that the water counldact on the fat, there would 
be ne fat left to be acted upon by the water, and hence the water 
would have in that case nothing to do 
Cd) 558 What, if any, difference Is ther bye TWeelh the elves rim ob- 


‘ 
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tained by the Tilghman process and that obtarned by the defendants’, 
as recited In therr answer? 

A. The ithe rs nev would Loe that thee elves rine obtained by the 
Tilghman process would contain no lime, and would be highly cen- 
centrated because of the small amount of water used. The glyeer- 
Ine obtained by defendants’ process would contain some lime, and 
would, taking the entire product, be very much less concentrated on 
account of the relatively larger amount of water used in carrying 
out that precess. In both eases the glycerine would contain some 
offensive matters, derived from the fats or products of decom posi- 
tion, and would be more or less discolored. If the Tilghman pro- 
cess were conducted in the hot coil I think there would be also, 
under any conditions of actual manufacture, a considerable amount 
of acroleine in it. Of course this would ngt be present where the 
lower heats and pressures were used. 

(). 59. Is or is not the production of acroleine objectionable, and 
why? 
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A. It is objectionable for two reasons: In the first place, 
1411) because it represents a loss of glycerine, and, secondly, be- 
cause it increases the difficulty of purifying the produet. 

(). 40. What would be its effect in the establishment where the 
manufacture was carried on as to the olfensiveness of the process of 
manufacturing ? 

A. It would inerease its offensiveness and, moreover, involve ad- 
ditional precautions, more or less expensive, to prevent such offense. 

(). 41. Is the glycerine yielded by defendants’ process fitted for the 
uses to which vlycerine ordinarily LOCS, Without some treatment for 
the purpose of removing the lime? 

A. [t is not. 

(Q). 42. Tow is the lime removed and when, so far as vou know, 
was this method of removing it Introduced or invented ? 

A. The most cflicient method of removing the lime, together also 
with other little Impurities, is the process of distilation. ‘This was 
first Invented and patented, as T understand, in the vear 1855, by 
G. Wilson and G. bk. Payne. 

Q). 45. Can you state what are the principle uses to which glyecer- 
Ine LOS, and about when these uses severally heoun lo appear toan 
appreciable extent, so far as you know, or, so faras appears from the 
literature upon the subject ” 

A. ‘The principal uses of glycerine are, in the first place, as re- 
gards its extent or the amount used, | think, for nitro-glycerine or 
dynamite. ‘This has come into use within my own recolleetion 
during the last 20 years, and chicily during the last 10 vears. Next 
to this the largest use is that in tobacco. | have not made a mem- 
orandum of these dates, because [assisted Dr. Endemann in making 
the extracts from Wagner's Year Book, which will be put in the ease, 
and [didn’t think of making a separate list. This use for tobaceo 

Was Introduced quite eariv. Next to that, the use of glyeer- 
14120 ine in pharmaceutical preparations, which is, of course, very 

old, going far back of the Tilghman invention, but has been 
enormously extended and is constantly extending.  Glyeerine is 
also, and has been, very largely used in what is called the impreve- 
ment of wines, and has the ctleet of giving it some of the character- 
istics of age, if used in moderate amounts. Verv large quantities 
are used in this wav all over the world. [tis also used asa preserva- 
tive for articles of food. Tt is used ino soap. in certain preparations 
of dve-stulls, in making copyable printing inks, in making the ink- 
Ing rollers used tn all sorts of printing, for preserving leather, in 
mus-meters, sometimes as a lubricant, and fora great number of simi- 
lar uses which it is not worth while to take time In enumerating, 

(). Lt. If there were testimony to the effect that a larger vield of 
fat acid had) been obtained In any saponification process than that 
which vou have named as the maximum amount, how would vou, 
as a chemist, explain such testimony ? 

A. By the assumption that the vield of material obtained was cor- 
rectly stated, but that the assumption that it was a pure fatty acid 
Was erroneous; or, in other words, that the material was not fatty 
acid, but a mixture of fatty acid with neutral fat. 


Co) 
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Q. 45. Would the value of the product as a whole, for the purposes 
to which fat acids are commonly put, be increased or diminished by 
the presence of the substance other than fat acid in this produet ? 

A. It would be greatly decreased. 

(J. 46. As a process to be carried on, on a manufacturing seale, 
would or mand not the Tilghman process have a practical value, 
In your opinion, looking to the economical results to be obtained 
rather than to the illustration of scientific theory? Please give 
your reasons for any answer you may make. 

A. While the Tilghman process would) be an admirable illustra- 

tion of the theory ot saponification, I don’t think that it would 
1413 be practically Valuable asa commercial process if used without 

modification, because the cain which it would secure in the 
ereater purity ora greater concentration of the glycerine liquid ob- 
tained would be much more than balanced by the loss of fat-acid 
products which it would involve The eXpense of purifving the 
glveerine obtamed by the Tilghman process and that obtained by 
the old lime open-tank saponifving processes, for example, would 
not be as great as the difference in value of a product of fat acid 
containing, say, 20 per cent. of neutral fat compared with a product 
vielding %) per cent. of fat acids. In the old lime-saponification 
process a portion of the glycerine is left in the water in which the 
fut and lime have been treated, and another portion remains with 
the lime soap and is thrown out when that is decomposed by sul- 
phurie acid in the regular process for manufacturing fatty acids. 
This portion of the glycerine would then be mixed with water, and 
the shight excess of sulphuric acid present would need to be neutral- 
ized by lime, and then the two solutions could be evaporated sepa- 
rately or together, and an impure glycerine would thus be obtained 
very similar to the corresponding product now produced by defend- 
ants. On the other hand, the glycerine obtained by the Tilgltman 
process would simply require concentration to bring it into a par- 
allel condition ; but, in either case, the liquids would be dark col- 
ored and more or less offensive in taste and smell,and could only be 
reduced to a condition fitting them for most of the uses to which 
ylveerine is put by distillation or by some parallel treatment, such 
as filtering through bone-black and treatment with various chemical 
substances, Which would be as expensive as the distillation, if not 
more so; so that the saving involved in the Tilghman process, as far 
as glycerine Was concerned, would be contined to what are, in fact, 

rough and cheap preliminary treatments, and would not 
1414 etfeet the most expensive part of the purification, namely, the 

distillation or equivalent treatment. In practice this distil- 
lation for the best grades of glveerine is repeated as many as four 
times. This is the case, for example, with the product of the de- 
fendants process, which certainly dloes het CSCI PHO much of the 
expense of refining by reason of anything it takes from the Tilgh- 
riath process. The vield of glycerine would be higher with the 
Tilghman process, because the less such a material has to be handled 
and treated the less loss will there be. On the other hand, as 
I have already pointed out, the loss of valuable fat acid by reason 
175—SS3 
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of imperfect saponitication would be very great with the Tilghman 
process, and as the yield of fatty acids is nearly 95 per cent. of the 
fat used, while the yield of ylycerine Is only sIX or seven per cent., 
this reduction of value on the larger part of the product would, of 
COUTTS, be serous. 


Recess until 2.50 p.m. 


Hearing May 17th, 1885, 5 p.m. 

Master and counsel present as before. 

Examination of Tlexry Monrron continued. 

By Mr. PARKINSON : 

(). 47. Are you able now to refer more specifically to the work 
exhibiting the process of analyses of fat acids and other ingredients 
contained in the product of saponification to which you referred in 
an answer this morning ? 

A. IT have here the volume of Wagner's Year Book for 1881, pub- 

lished in 1552, and on page Y22 it contains a full abstract of 
1415 this process of analysis, which was published by O. Haus- 
mann in Dingler’s Journal, volume 240, page 62. 

QJ. 18. In the process of saponification carried on as is described 
In the Tilghman patent, or as the process is construed under the de- 
cision of the Supreme Court as referred to by you heretofore, would 
there or would there not, in your opinion, be any liability of a re- 
union to any extent of the component parts of the fat after saponifi- 
cation had begun to take place? 

A. T think it quite possible that such a reunion might take place. 
Berthelot, in 1855, showed that synthesis of the various fats could 
be accomplished by subjecting a mixture of glycerine and the corre- 
sponding fatty acid, or of fatty acid and a lower compound of the 
same acid with elyeerine, to the action of heat and pressure in closed 
vessels, and It seems to me quite possible, and not only so, but a 
very probable, explanation of the fact that a perfect saponification 
docs not appear to be obtainable with heat, water, and pressure alone ; 
that such a reunion might occur, and that the fat decomposed at one 
pont where excess of water, for example, was present might be re- 
formed at another point where an excess of fatty acid was encoun- 
tered. ‘The paper of Berthelot, in which this matter of the synthesis 
of the fats was first published, appears in the Annual of Scientific 
Discovery—I think would be its English titlh—by Liebig & Kopp, 
for 1505, published in 1855, beginning on page 451. 

Q). 49. Using the term Tilghman process in the sense you have 
given it under the construction of the Supreme Court, what would 
be the contribution made by it to the practical art of saponification ? 

A. At the date of this Invention it was known that, as a chemical 
fact, fats would, by the addition of the elements of water, be broken 
up into fatty acids and glycerine. It was also known that this change 

could be eflected not only by the aid of various alkali-s, but 
141600 also by the action of steam at a high temperature. My author- 
ity is found for this in the exhibits in this case, being extracts 
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from a publication by Dumas, on pages 247 and 250 of the record; 
Pelouze & Fremy, on page 259: the patent of Dubrunfaut, on page 
247, and the article of Scharling, on pages 251-2. It had also been 
published to the world by the description in Roret’s Encyclopedia, 
as I understand it, that by heat under pressure in a closed vessel the 
amount of lime used in the older process for saponification could be 
reduced. Now, in this state of the art Mr. Tilghman conceived the 
original and striking idea that this suggested reduction might be 
carried to its limit by omitting the lime altogether and effecting the 
saponification of the fat in a direct chemico-mechanical way by bring- 
ing the atoms or molecules into close contact with each other and 
setting up such violent heat vibrations as would shake them out of 
their old into new compounds. As a conception in chemistry and 
its applications, this, | think, was an extremely brilliant idea and 
apparently capable of practical realization with great utility. As I 
read the history of the matter it seems to me that this brilliant 
promise has not been fully realized through difficulties which could 
not have been anticipated, but which caused this method in a prae- 
tical way to fall short of that degree of perfection, and pobre & in 
operation, which ave necessary to the complete practical success of a 
manufacturing process. Consequently, while it was a great contri- 
bution tochemical knowledge in this direction and highly suggestive 
in this and other directions, it does not seem to have reached a point 
of practical suecess, excepi so far as it was used with modifications 
which, to a certain extent, were, | think, the outgrowth of the sug- 
gestion contained in the Roret extract; in other words, the world at 
large, left with nothing but the Roret article, would have gone on 
slowly, step by step, decreasing the proportion of lime in this pro- 

cess and increasing the pressure until a point of greatest prac- 
1417 tical utility had been reached by a gradual progression. Mr. 

Tilghman’s device leaps over this series and attacks the prob- 
lem from the other end, and, as it seems to me, has obtained a prac- 
tically successful solution of the question by a backward movement 
in that sense toward the old lime process as proposed by De Milly 
and indicated in the Roret article. His invention has, no doubt, 
had a profound influence on the progress of discovery and invention 
by arousing the attention of the world and of all those interested in 
the matter and directing it in a right channel. 

Referring now to page 585 of the Supreme Court record, answer 
to question 19, in the deposition of Prof. Booth, do you agree with 
the conclusions stated therein? Please give your reasons for any 
opinion you may express. 

A. In this answer Prof. Booth states correctly that when super- 
heated steam is passed into a digester comparatively cool, the super- 
herheated steam will be entirely condensed; but he adds “ when the 
water in the digester has been heated to a temperature correspond- 
ing to the pressure on the safety-valve of the digester, then the 
superheated steam will give off to the water only its extra or super 
degree of heat, which will convert part of the water into steam; 
this steam and the superheated steam, which will now have lost its 
superheat and become common steam, will both escape by the safety- 
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valve.” Now, [ think, that under the conditions mentioned, the 
superheated steam would not lose all its heat of necessity to the 
water, but would act directly on the fat, or any other material in 
contact with which it came on its entrance, and would thus, to such 
an extent as it was brought in contact or came in contact with such 
matter, act as superheated steam, and not as ordinary steam. The 
degree of this action would depend upon the rapidity with which 
the steam entered the vessel and the facility it had on entering of 
coming in contact with such other material. 
141s () OL. Referring to pave oS7 of the same record, | find im 
the same deposition (being the deposition of Prof. Booth, 
taken from the case of Tilghman v. Werk) the following: “ Q. 27. 
As compared with the old) process of using 14 pounds of lime and 
BO of sulphuric acid to the 100 pounds of fat, does or does not the 
process of the defendants show a reduction in the amount of lime 
used and the quantity of sulphuric acid employed ? 

“A. It does show such reduction, 

“Q) 2S. Is or is not this reduction of the quantity of lime and 
sulphuric acid in defend:nts’ process due to the tact that the cheni- 
cal power of water ata high temperature and pressure is employed ? 

“A. Tt is certainly due to the chemical power of the highly-heated 
which is cmploved.” : 

{). o2. Is the conclusion therein expressed correct, In your opinion, 
and would it be correct if applied to the process of the defendants 
In the present cause”? 

A. I do not quite agree With this statement of Prof. Booth as to 
its conclusions, beeause Tthink that the reduction of the quantity 
of lime, and, of course, the consequent reduction in the sulphurie 
acid, is due not only to the chemical power of water at this high 
temperature and pressure, but to the increased etlicieney of the lime 
secured by the same conditions of temperature and pressure. Prof. 
Booth himself, a little further on, in the same deposition, at the 
top of page oS), In answer to question 37, states as follows: “ In the 
third experiment 100) parts of lard were heated with 130 parts of 
water and 12 parts of lime to 550° FL for six hours. The lard 
was Wholly resolved into lime soap and glycerine.” Assuming this 
to be correct, it would appear that 12 parts of lime under this con- 
dition of heat and pressure were able to effect as perfect, if not a more 
perfect, saponification than was obtained by 14 parts of lime where 
no such heat and pressure were employed. This would indieate that 

under such conditions the efhicieney of the lime was Increased 
1419) by the heat and pressure. Indeed, as a chemical fact, one could 

not doubt for a moment that if lime would combine with the 
acid of fat ata low temperature it could combine much better and 
more rapidly at a high one, and the operation in defendants case 
undoubtedly being discontinued as soon as the result was obtained: 
that result as obtained must have been partly due to the contempo- 
raneous Increased action of the lime upon the fat brought about by 
the high temperature and pressure, as wel! as to the action of water, 
which undoubtedly produced part of the effect. So,as T understand 
it, the expression that this reduction in the quantity used is due en- 
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tirely to the chemical power of the highly-heated water would re- 
quire some limitation to make it correct. 

Q). 53. Referring to the same deposition, page 591, of the same 
record I find the following: “(. 53. Have vou subjected defendants’ 
product of December 17th, 1868, to any mechanical treatment, and, 
if so, with what result? A. A quantity of defendants’ product of 
December 17th was put between porous papers and gradually 
squeezed or pressed, at first eold and afterward hot, until it ceased to 
grease the papers. The substance left between the papers was a hard, 
dry, white powder, not greasy to the fingers, which was analysed and 
contained lime 8.0 per cent. and fat acid 9.05 per cent., and was a 
neutral lime soap. The greased papers were treated with hot aleohol, 
which was then filtered and evaporated, and left a fluid oil having 
all the properties of free fat acid. 100 grains of It were burned and 
left an ash weighing O49 grains of carbonate of lime, which is equal 
to 0.27 grains of lime. This lime was in the state of lime soap, and 
was dissolved by the liquid fat acid which was absorbed by the paper. 
(). 54. Does this separation of defendants’ product into two different 
substances, by purely mechanical means, prove anything as to its 

nature? A. It proves bevond a doubt that the defendants’ 
1420) product is a mechanical mixture of neutral lime and soap 

and free fat acid.” Do you understand what product is being 
spoken of in this quotation? And, if so, please state whether or not 
the facts there given support the conclusions therein ex pressed—and 
you may answer this, first, with reference tothe text as quoted; and, 
second, iipon the assumption that instead of 9.05 per cent. Is meant 
90.5 and that the word “and” should be stricken out from between 
the words “lime” and “soap” in the last line quoted. 

A. If these numbers were taken as here printed they would, of 
course, fail to indicate that the material left by the process of squeez- 
ing and heating was a neutral lime soap; but this Is so manifestly 
a misprint that I think there is no doubt whatever that this corree- 
tion should be made. With this correction and the removal of the 
supertiuous “and,” which renders the answer to question 54 mani- 
festly inaccurate, or, rather, incorrect in expression, I then do not 
think that the facts stated support the opinions; and it also seems to 
me that the opinions are liable to be carried further than their strict 
statement involves, so as to create a further and more important 
misapprehension. In the first place, | do not think it is conclusive 
that, because a material, after being subjected to heat and pressure, 
as is here indicated, yielded two different bodies, therefore no com- 
pound other than the two separate ones existed prior to this treat- 
meni. There are many substances existing In a state of loose chemi 
cal attraction which are decomposed with the greatest ease by noth- 
ing but mechanical pressure, and this is so familiar that it is not 
necessary to do more than allude, in the first place, to various ful- 
minates which the touch of a feather will explode, that explosion, 
too, being not a combination, but a decomposition. So, likewise, with 
such loose combinations asecarbolicacidand the alkali-s, which I think 

would, without doubt, be readily decomposed by precisely 
1421 such treatment as is here stated,so that this positive conclusion 
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scems to me to be quite too broad a one to draw from the premises 
stated. The inference also that without a little caution night be 
drawn from this is still further, as I think, from the facts—that is, 
that no acid lime soap existed when this material was in the act of 
formation. If i rightly apprehend the part played by the soap in 
saponifying materials, it is, as [have already deseribed, an action of 
transportation, as it were, which is constantly going on in the oppo- 
site directions at different points during the saponification of the 
fut; in other words, that a particle of soap, in contact with the ex- 
cess of fat at one point, becomes an acid compound, and then is 
reduced to a neutral compound when it comes in contact with the 
water. This is a view supported, as | undestand, by the eX perl- 
ments made by Pelouze on saponiiiication with SOUP, and it seems to 
me that it is perfectly consistent to SUP pose that such an acid lime 
soup should exist from time to time during the process of the man- 
ufacture of the SOUP), und vet not be obtained or not found in the 
manufactured product after that product lad been cooled down, 
Withdrawn, and, possibly, treated in other ways, and, at all events, 
after it had been subjected to such heat and pressure as is here de- 
scribed. The fact that an acid lime soap is not formed by some one 
particular treatment is, of Course, a poor argument as to the impos- 
sibility of forming it by any other; and T remember noticing in 
this connection In one of the depositions that it was stated that 
neutral lime soap was heated with water, and appeared to be un- 
changed, and this was introduced as being conclusive that an acid 
lime SOu}) did not CXIst, while, according to the theory as | under- 
stand it, this treatment would be just the last way in which one 
could expect to get acid lime soap. 
(). 54. Referring to questions 59,60, and 61 and the an- 
1422 swers thereto, in the same depositions, and on pages 502 and 
593 of the same record, please state whether you agree with 
the conclusions stated therein, giving your reasons for any opinion 
you may express; and, in this connection, you may state whether or 
hot vou have read the entire deposition here referred to. 

A. T have read this deposition as far at least as the cross-exami- 
nation; the direct testimony T have read all through. I have 
already Ina previous answer touched on some of the points that are 
involved in the matters discussed in the answers to which you have 
referred. The process here described assumes that the lime, fat, and 
water are mixed cold, or nearly so, and that heat is then gradually 
applied. This mode of treatment would not correspond to the pro- 
cess as carried on by the defendants in this case, and even if the 
conclusions here stated were entirely true under the conditions as- 
sumed, as [ have already pointed out, they would not be true under 
the conditions as now produced ; but Ido not think, as I have already 
indicated, it is true even under the conditions here assumed, for, 
granting that by the time the temperature rose to a little above the 
boiling point the lime had reaeted and produced a neutral soap, I 
do not think that the only subsequent action would be that of the 
water directly upon the fat, but, on the other hand, consider it ex- 
tremely probable that the next action, as the temperature gradually 
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rosé, would be one of the soap, as I have already stated, acting as a 
carrier between the fat and water, and that it would not be until a 
considerable increase of temperature and pressure had been obtained 
that any direct appreciable action of the hot water upon the fat 
would take place. The facts referred to in this answer in support of 
this opinion by Dr. Booth are that he examined one specimen mani- 
festly taken from a tank in which the fat, lime, and water had been 

gradually heated, and found it to be a mixture of neutral fat 
1425 and lime soap. This, of course, would be highly probable if 

the operation were carried on with sufficient slowness, starting 
at a temperature below that of boiling water and stopping or taking 
the sample at just about the time that that temperature had been 
reached. Hethen examined another sample, taken at a later period, 
and found this to contain, in addition to the lime soap and neutral 
fat, some fat acid, and concludes from this that the fat acid here 
found had been produced solely by the action of the water. This, 
I think, as IT have already stated, is simply an assumption ; and I 
also believe that there is nothing, as far as we know, supporting that 
view or rendering it more probable than the one which | have stated 
as to the ageney of the lime soap in effecting the saponification at 
this stage. His third sample, which Dr. Booth found to consist of 
lime soap and fat acid, with no appreciable quantity of neutral fat, 
and which was taken from the same treatment and apparatus at a 
lower stage, is, ] think, subject to the same comment. 

In the final question and answer referred to the statement is prac- 
tically made that there are necessarily two distinet stages in the de- 
fendants’ process, separate in point of time. Now, this I do not 
think is true, unless certain other conditions which do not appear 
here are assumed. If this heating was very slow and the mixing 
very perfect during that time, it is conceivable that, under just these 
conditions, the formation of a neutral lime soap should take place 
first, and after that the liberation of free fatty acid by the instru- 
mentality of that soap, as I suppose, or without it entirely, as Dr. 
Booth assumes should oecur; but under any ordinary conditions of 
working such slow heating would not be likely to be resorted to, and 
if the heating were at all rapid, then, I think, undoubtedly the two 
actions would take place largely at the same time. I quite agree 
with Dr. Booth that, if this slow heating takes place, the direct ae- 

tion of the water upon the fat cannot appreciably begin  be- 
1424 fore the temperature of boiling water is reached ; but I should 

go further and say that neither could it appreciably develop 
until a point considerably above that. 

By Mr. Coampers: Would you mind estimating that? 

Witness continuing: I should suppose that a temperature of at 
least 50 degrees F. above that of boiling water (262 degrees Fahren- 
heit) must be reached before any appreciable action between the 
water and fat would take place, and even then it would probably be 
very slight. 

(). 55. Referring to questions and answers S9 and 90 of the same 
deposition, on page 600, and question and answer 124, on page 606, 
please state whether or not, in vour opinion, the experiments here 
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related are such as persons skilled in the art, seeking to obtain geod 
results, would adopt for the purpose, and whether or not the method 
described would, in your opinion, be a fair method of carrying out 
the process referred to, giving vour reasons for such opinions as you 
May eXpress ? 

A. The answers to questions SO and 90 contain deseriptions of an 
attempt to carry out the process of Dubrunfaut by distilling, as it is 
sald, lard with the passage of superheated steam through it. Little 
or no detail as to the apparatus is given, and we can only judge what 
that must have been by the results produced. But the deseription 
i‘self implies that the idea prominent in the mind of the operator 
was to distill the lard and not to separate it Into fatty acid and uly- 
cerine. Professor Booth himself, further on, in the same deposition, 
praigee O12, in answer to question 145, describes an experiment show- 

Ing that there was no decomposition of a neutral fat ata tem- 
1425 perature able to melt lead; and in this experiment it Is mani- 

fest that he obtained a temperature which was able to decom- 
Pose the lard on which he was acting. ‘This indicates that he must 
have used a temperature above that of melting lead, and, as Du- 
brunfautstates that the temperatureemploved should be between 200 
nd 330, it seems tome manifest that, from some defeet in the arrange- 
ment of the apparatus, the temperature was not properly controlled 
and did not come within the intention of Dubrunfaut. [tis not 
generally realized,even among those who are constantly familiar with 
the subject, how diflicalt it is to secure superheated steam of a certain 
high temperature at any noticeable distance from the place where it is 
superheated ; and, looking at the result of this experiment, in view of 
my own experience, | should not hesitate to say that the superheated 
steam used in this case (also undoubtedly unintentionally from 
lack of the necessary adjustment between the parts of the apparatus) 
Was hot superheated to such a Lomperature as Dubrunfaut sugyests 
In his patent. Twas in my own experiment (having had by chance 
expericice in exactly this matter of carrying superheated steam) 
very careful to have the superheater in the most direct possible con- 
tact with the distilling apparatus and placed a thermometer, as my 
drawing shows, inside of the very apparatus and where the steam 
entered it; and it was only by this means that [T felt assured that I 
really had superheated steam at the stated temperature where it was 
required, If such lack of the Hecessary conditions did not exist, I 
should be entirely at a loss to understand the results obtained ; be- 
eause, as | have already related in my own experiments the distilla- 
tion, condueted in essentially this manner, was perfectly regular, 
easy, continuous, and without the production of the slightest decom- 
position, such as would develop acroleine; whereas Dr. Booth il}>- 

pears to have got an immense amount of acroleine, a portion 
1426 of unaltered fats, anda small amount of fat acid ; while in my 

case the fat acid was absolutely pure, there was no acroleine, 
and T obtained, Lam sure; the fall proportion of glyecrine which 
should have come over with the amount of fat acid obtained. In 
the question and answer 154 Dr. Booth alludes to the researeh of 
Scharling, stating that it is ike that of Dubruntaut except that it is 
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carried on at a lower temperature, and so dismisses it. In view of 
the evidence of excessively high temperature used by Dr, Booth in 
his experiment, I fee! pretty sure that if he had followed what he 
understands to be Scharling’s process, moderating those conditions 
of temperature and making sure that the superheated steam was not 
steam that had been superheated some time or other, but was super- 
heated at the time it acted on the fat, to the requisite temperature, 
he would have obtained a result closely coincident with my own. 
On my return to Hoboken [I will repeat the experiment made with 
my own apparatus, to which I have before alluded, making careful 
notes of the quantities of material and time, and will furnish the 
results at our next meeting ; and I will also note the actual temper- 
ature of the fat during the distillation. 


(Counsel for complainant desiring at this stage to ask a few ques- 
tions of the witness, by consent he does so before the direct exami- 
nation Is proceeded with.) 


By Mr. CHAMBERS : 


(). ob, During your examination you have frequently referred to 
Tilglhman’s process, and have in one or more of your answers dis- 
tinguished it from other processes; will you please state again, as 
fully as possible, exactly what you understand to be the Tilghman 
process ? 

A. Tunderstand the Tilghman process to be any proces 
1427) involving the use of heat, pressure, and water in contact 
with neutral fats for the purpose of saponification or the’ sep- 
aration of the same into fat acids and glycerine—this process being 
conducted in the manner set forth in the Tilghman patent, and with 
either the apparatus there specifically indicated or with any other 
apparatus equivalent thereto existing at the time of said patent, and 
when I refer to the apparatus indicated I not only mean the coil 
apparatus, but any close boiler provided with efficient means of cir- 
culation or mixing, and that | may make my meaning clearer I may 
say that, as T understand it, this limitation is called for in order that 
that patent may be kept clear of such methods as that set forth in 
the Roret extract, where lime or other materials are introduced along 
with the water and other substances, and by reason of which the 
patent must be limited to the process as used without such agencies. 
| also consider that 1t must be so limited as to exclude other modi- 
fications, either in process or in apparatus, which have been made 
the subject of subsequent patents, such subsequent patents being 
very possibly modifications and subject to the Tighman patent, but 
if they are valid patents, of course, not parts of it as such. 

(). 56. Would I be correct in paraphrasing your answer as follows : 
A process by which fats are decomposed into fatty acids and glycer- 
ine by the action of water heated under pressure above 212 degrees, 
and in which a constant agitation and intermixture of the fat and 
water is preserved, is the Tilghman process ? 

A. Provided it isunderstood that your description includes every- 

174—SS55 
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thing that is claimed for the process, and excludes all that is not 
stated in it, 1 would accept your form of statement. 


By consent, the further direct examination of this witness is post- 

poned, to be resumed at the Windsor Hotel, New York, on 

1428S) June 19th, 18835, at ten o’cloek a.m., the examination of other 

witnesses to be proceeded with without prejudice from this 
postponement. 


Adjourned to to-morrow at 9.50 a.m. 


142!) Hearing June 29th, 1885, 11 a.m. 
Master and counsel present as before. 


Herman EXDEMANN Was recalled for the defendants, and examined 
by Mr. PARKINSON, 

01. Hiave vou looked over your deposition in this case as it ap- 
pears in the printed record, and if so, do you find that any portion 
of it incorrectly represents your testimony as given at the time ? 

A. The testimony as printed on pages 71 to YL is full of typo- 
graphical errors and also errors made by the reporter, and T have 
taken the printed copy and made those alterations which [have 
made on the original copy given to me in Cincinnati for the same 
purpose, as near as Twas able to do so. There is also on page 126 
of the record, in answer to cross-question SS, instead of * | do not 
know this to be the faet,” to read “ | do know this to be the fact.” 

(). 2. When you made the corrections in your deposition as writ- 
ten up by the stenographer, how were the corrections for the portion 
from pape 71 to OL made,on the mianuseript or Upon a separate 
sheet v 

Al They were originally made upon a separate sheet, and when I 
Was near the end of my task [Twas allowed to make the alterations 
on the manusertpt 

05. Do vou know whether the alterations were actually made 
upon the manuseript or simply left to be made ? 

A. Tden't know it, bat TP believe T made them myself. 

(4. Will vou produce a corrected copy of that portion of vour 
cle prosttlon from pio al tw ‘)] y 

A. Thereby produce it 

Q.5. By whom were the corrections on these sheets made” 

A. bby riVs If. 


Lise (ft was agreed that the sheets produced by the witness may 
be reprinted as corrected and substituted for the correspond- 


nye pyIoes ot the record.) 


(). 6. Keterring now to your answer to question 56, on pages ST and 
SS, please state whether or not you have found vou made in that 
answer any mistake in substance: if so, state wherein. 

A. T did makea mistake in that. On returning to New York and 
looking over my notes I found [ was entirely mistaken in regard to 
the analysis of the second sample obtained by distillation. I do not 
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think such an analysis has been made by me, and all the assump- 
tions formed and based upon that statement are hereby withdrawn. 

(). 7. Do your notes show the araiysis of the first sample men- 
tioned here ? 

A. They do. 

(). 8. And do you find the statement here correet ? 

A. It is correct with the notes which I have in my laboratory 
book. 

Cross-examined by Mr. CHAMBERS: 

X Q. 9. How did you come to make such a serious mistake In your 

former testimony with regard to the distillation experiments made 
by you , 
A. The distillation experiments were proposed by Professor Mor- 
ton, and were originally not within the range of our investigation. 
I never considered them very seriously, and the importance which 
has been given to those experiments by long-continued direct exam- 
Ination and cross-examination have brought those experiments in 
the foreground, while I considered them at the time as of secondary 
Importance. 

X Q. 10. Do you think that the fact that you considered these ex- 
periments of secondary importance warranted you in stating that 
you had made certain analyses, determined certain facts, and drawn 
certain conclusions from these facts, when, as a matter of fact, you 

had done nothing of the kind? 
Lil A. I was not aware at the time that the statement which 1 

had made was untrue. | have been making a great many 
more analyses than those of waich | kept record in this case. These 
other examinations were made, so to say, for practice and in order 
to test the method which T employed for the determination of the 
accuracy of the method. | kept at first all the results until | de- 
termined in which manner the analysis should be earried out. Then, 
afterward, having determined this point, I disearded the results 
which were obtained by making the analysis Ina manner by which 
satisfactory results could not be obtained. The products which were 
thus analyzed were these which we had prepared ourselves, and for 
that reason [thought it might be that [ had also examined this 
sample ? 

X Q. 11. How could vou state, however, on the basis of the con- 
fusion In your mind, which led you to-think that vou “ might” have 
analyzed this product, that vou had analyzed the product; not only 
so, but that you drew a number of inferences from such analysis ? 

A. I was at the time fully under the impression that I had made 
the analysis, and it was only after my return to New York.that I 
found out that I had made this serious mistake. 

X Q. 12. Are you sure that you ever made any distillation ex- 
periments at all? 

A. Tam. 
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1432 Hearing June 20th, 1885, 11 a.m. 
Master and counsel present as before. 

Hixry Morron was called and his direct examine.tion continued, 

bv Mr. Rt. TL. Parkinson : 

Q). 57. Have you repeated the distilling experiment referred to in 
your answer to question 54, on page 298, and if so, with what 
result ? 

A. I have done so, As soon as practicable, after my return from 
Cincinnati, | proceeded to repeat that experiment. IT would men- 
tion, In the first place, that until my attention was drawn to it by 


matters In examination, [had not regarded this experiment as of 


Importance beyond the point at which it proved that steam would 
decompose neutral fat into fat acids and glyeerine, and it: was for 
that reason that T made in my first experiment no weighings of the 
quantities obtained, or any analysis myself as to their composition, 
The questions which were asked during the testimony, in Cincin- 
nati, having drawn my attention to the possible importance of these 
circumstances In connection with the experiment, [ was careful in 
repeating it to note everything. ‘The first experiment which [ made 
was on May 23rd, when [ took 100 grammes of fresh tallow, which 
I had myself rendered, and placed this in the still, connecting it as 
before with the apparatus for supplying superheated steam and heat- 
Ing it as before externally. 1 had, however, modified the apparatus, 
as requested by Mr. Tilghman, by introducing a closed copper tube, 
which would contain a thermometer plunging into the fat, and was 
thus enabled to note the temperature of the fat during the experi- 

ment. Steam was started at 12.10 on the dav named, and 
1433 continued to run till 6.20, six hours and ten minutes, Dur- 

ing that time the temperature of the steam was 280 (corrected 
by standard thermometer, 276) degrees Centigrade, with slight varia- 
tions. The thermometer plunged in the tube, which gave the tem- 


perature of the fat showed 270 (corrected, 268) degrees. As none of 


the thermometers used were absolutely correet, | have added the 
temperatures, correeted by comparison with a standard thermom- 
eter in each case. The thermometer in the anthracene bath showed 
281 (corrected, 279.5 degrees C. The amount of fat acid which dis- 
tilled over was 95 grammes, weighed, however, without any attempt 
to dry it, so that this weight is-slightly in excess, and the residue in 
the still weighed 8.7 grammes. The glycerine obtained from the 
water weighed 5.23 grammes. On testing the fat acids, | found that 
they contained 83 per cent. of pure fat acid, the rest being neutral 
fat. The amount of steam condensed was 1,060 grammes—in other 
words, about ten times the amount of the fat used. The residue 
left in the still was entirely uninjured, and I have it bere. T here 
produce the residue in question, not as a permanent exhibit, because 
Tam quite certain that it will become rancid in time, but | will ask 
the master to note at the present time it shows no sign of decompo- 
sition or of any injurious effect from the heat to which it had been 
exposed. ‘The smallness of the quantity of this residue shows mani- 
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féstly what is the fact, that the only limit to distilling the entire 
substance was the impossibility of making the steam traverse the 
very small quantity of fat left at the bottom of the vessel, which 
Was not enough to cover the outlets for the steam. The glycerine 
obtained from the water I have here, and it is quite sweet, free from 
einpyreumatic odor or taste, and I think quite as good as the average 
crude glycerine. I did not determine its density, the a being 
small, but concentrated it to the same degree that I did other 
samples obtained by the Tilghman process, and with which 
1484 I have compared it. I may say here that Ido not regard 
the amount of vield of glycerine obtained in so small an ex- 
periment as having any significance as to the commercial value, 
since the losses in such small operations are out of all proportion 
greater than those conducted on a commercial seale. 
On the 25th of May I repeated this distillation experiment, with 
a slight modification of the temperatures employed. Here again, I 
took a hundred grammes of the same fat, but had the temperature 


eof the superheated steam at 295 (corrected, 201) degrees C. The 


thermometer in the fat showed 286 (corrected, 284), and that in the 
anthracene 295 (corrected, 206.5). The steam was started at 10.50 
and stopped at 1.50; the experiment, therefore, lasted two hours and 
forty minutes. The amount of fatty matter distilled over was 75 
grammes, and the residue in the still weighed 25 grammes. The 
amount of glycerine was 2.67; the fatty matter distilled over showed 
SU per cent. true fat acid, the balance being neutral fat. The con- 
densed steam amounted to 400 grammes or four times the weight of 
the fat treAted. In this case there was some smell of acroleine, and 
it will likewise be noticed that the fat acid was less pure than before, 
and that the time of the distillation was very greatly reduced. The 
glycerine obtained I here produce, and the residue also, as a tempo- 
rary exhibit. It will be nuticed that the residue in this case like- 
wise had suffered no decomposition or change other than the acquisi- 
tion of color from the copper vessel, and the larger amount here 
present is simply the result of my stopping the operation at a little 
earlier point, as it Was impossible to see inside of that vessel ; this 
stopping, when | supposed the fut was about exhausted, was a matter 
of guess-work, but beyond doubt by continuing a little longer the 
residue in this case could have been reduced to the same amount as 
in the other. In order to get some notion as to the affect of 
1435 rapidity in current of steam, | made another experiment on 
June 6th, in which I again took 100 grammes of fat, stayted 
the steam at 3.30, continued it antil 6 o'clock, making the current 
very slow. The temperature of the steam was 285 (corrected, 279). 
The thermometer in the fat was 270 (corrected, 268), and the ther- 
mometer in the anthracene was 2S0 (corrected, 278.5). In this case 
J collected only 14 grammes of distilled fatty matter, leaving a resi- 
due of 85 grammes in the still. The amount of glycerine obtained 
was only a few drops, but the fatty matter distilled showed 56.5 per 
cent. of fat acid. The steam condensed was 250 grammes, or two 
and a half times the fat in the still. 
Again, on June 16th, 1 made another operation in which I used 
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100 grammes of fat in the still, turned on the steam at 4.50 and ran 
it till 6.50, or two hours and twenty minutes. The temperature of 
the steam: was 275 (corrected, 274), the current very slow; the ther- 
mometer In the fat 285 (corrected, 285), and the anthracene 25 (cor- 
rected, 293.5). LT should here note that when the current of steam 
Was very slow, It Was impossible to Keep up the temperature of the 
superheated steam,even though the tubein which it was superheated 
Was ata bright red heat, it lost heat so rapidly, even in the distance 
of a few inches which scparated the superheater from the tube in the 
still which contained the thermometer. In this case the amount of 
futty matter distilled over was 10 grammes. There was again ob- 
tained only a few drops of glycerine. ‘The fatty matter showed SS 
per eont. of fat acid, and the condensed steam amounted to 200 
grammes or twenty times the weight of the fatty matter distilled 
over. From these various experiments itseems to me manifest that 
the process of distillation, us We have called it, with superheated steam, 
will not vield a pure fatty acid, as IT had before supposed, but only 
one varying from SO to SS per cent., according to the rate at 

Which the process is carried on, essentially, in sach an 
1456 apparatus as [have used. Modifications in the form of the 

apparatus by which more time was allowed for the reaction 
of the steam and fat before its escape from the vessel would, T think, 
enable us to obtain a better result, but what [ have stated is the 
best result that Tecould obtain with the apparatus emploved. In 
this connection Tomay properly mention that in my previous testi- 
mony, In allusion to the experiments tried more than a month ago, 
I stated that the product of distillation, on analysis, showed 99 per 
cent. ‘TPhis statement, as | think was manifest, was made simply on 
the strength of Dr. Endemann’s reported analysis, which T assumed 
to be correct and accepted, and of course anything in my testimony 
resting on this statement, will require modification, as the result of 
these experiments and analysis made by myself, which modify the 
above statement, as is manifest. 

QJ. 0S. Do you tind any viscid or tarry matter in the residue from 
the distilling experiments ? 

A. None whatever; nor do T believe that any would be produced 
except from some dirt or inipurity in the fat operated upon or from 
the use of some strong acid, like sulphuric acid, in conneetion with 
Its preparation, 

Q). 58 [lave vou made any analysis to ascertain the per cent. of 
fat acid vielded in the laboratory experiments referred to by you in 
the earlier part of your deposition as having been made at your 
laboratory ” 

A. Thad made a number of determinations after my return from 
Cincinnati. In the first place, | determined over again the fat 
acid in the product obtained by me where I heated fat with water 
alone Ina digester, mentioned by me on pages 251 to 253 of the 
printed record. On repeating my analysis of this product, 1 ob- 
tained, In two separate determinations, 68.8 and 70.8 as the amount 
of free fat acids. This result, it will be noticed, diflers by about 
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eight per cent. from the determination made by Dr. Ende- 
1437 > mann and referred to by me in my earlier testimony. * The 

cause of this variation is due to two things. In the first 
place, the material operated upon by Dr. Endemann was the fatty 
mixture as taken from the digester, and which, on examination, | 
found to contain a certain amount of lead which it had combined 
with from the lead lining of the apparatus. This I] removed in my 
experiment by sulphuric acid before making the test, and though it 
is a question in my mind as to whether this was or was not the 
fairest wav of making the determination, | preferred to do it, be- 
cause, if there is any question, this method of taaking the determi- 
nation is the most favorable to the Tilghman patent; in the second 
place, the fatty matter during the time that had elapsed since the 
first analysis was made by Dr. Endemann, had become noticeably 
rancid or had aciditied, which would also tend to raise the result. 

The next determination | made was with the similar product 
obtained by me in the same apparatus under the same conditions of 
heat and pressure, but with the addition of one per cent. of lime. 
This is referred to in my testimony, in the printed record, at the top 
of page 266, in answer to question 1S. This substance, when again 
examined, showed in two determinations 90.6 and 92 per cent. of 
free fat acid. It will be noticed that Dr. Endemann’s analysis, to 
which I have referred in my previous testimony, showed $4 per cent., 
and T explain this difference on two grounds. In the first place, 
that in preparing the material for analysis Dr. Endemann used only 
that amount of sulphuric acid which he caleulated was the chemi- 
eal equivalent of the lime contained. As there was lead present in 
this sample, likewise obtained from the lead lining of the vessel, and 
as, in my opinion, this amount of sulphurie acid would not have 
perfectly removed the corresponding quantity of lime, I thought it 
best, in my preparation, to use an excess of sulphuric acid, which 

would remove all the lime and the lead before testing. This, 
1438 of course, would make the experiment and the test fairly 

comparable with the other made by me. I should also state 
that this product likewise was decidedly raneid when I made my 
test upon it. Now, it will be noticed that when these two results are 
compared it is a matter of indifference whether we take Dr. Ende- 
mann’s original analvsis or my more recent ones. In either case the 
difference between the treatment with water alone and the treatment 
of lime is a difference of about 22 per cent. 

I also tested recently the material sent me by Mr. Gamble, which 
was prepared by him, by heating fat and water without lime in one 
of his large digesters, referred to by me near the top of page 272. 
This product (being also noticeably rancid), on retesting recently, 
gave 92.46 fat acid, instead of SS.51 as determined by Dr. Endemann 
and reported by him to me. Now, it so happens that this was the 
very product which I selected before going to Cincinnati to use asa 
means of testing the accordance of my analysis with Dr. Endemann’s, 
and two tests made at that time (about a week or ten days after Dr. 
Endemann’s analysis) showed respectively “1 and 90.6, which re- 
sults I considered at that time, and consider now, as being in essential 
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accord with Dr. Endemann’s SSS], a difference of about one per 
cent: between two observers with the material subject to change, and 
Which had stood a week or ten days between, being quite as close 
as one ought to expect it; in faet, the difference was exactly in’ the 
right direction. | therefore considered at the time, as [ now con- 
sider, that this result was a full confirmation of the accuraey of Dr. 
Kndemann’s work. Finally | have recently made tests of the other 
product sent me by Mr. Gamble, mentioned, and find as a result 
of three separate analyses the following numbers, 94.5, 044, 94.9, 
instead of 97.5, as stated on page 272. This would indicate an error 

of about two and a half per cent. in the analysis of Dr. Ende- 
M59 mann in this particular substance, but this [ do not consider 

to be anything more than such a variation as might fairly 
occur in the work of two experimenters employing a test of this 
nature where absolute certainty of result within a per cent. or two 
Is not to be looked for, and where close Comparisons Can only he 
made between tests conducted by the same CN} rimenter, under CS- 
sentially identical conditions, 

(). 60. Ifow far, if at all, do you regard the variations in the result 
of these analyses as materially affecting the opinions you have ex- 
pressed in vour déposition ? 

A. I don't regard these modifications as in any way affecting the 
conclusions stated by me; in fact, f regard them as substantially 
coufirming the previous depositions in all respects. The variations, 
where they amount te anvthing, are only such as would result from 
the difference of treatment which T have explained, and the fact that 
the fats, where they were only partly saponified, have aeiditied or 
become rancid. It will be noticed that it 1s precisely those fatty 
mixtures which contained large amounts of undecomposed fat which 
have changed noticeably. Those which were well decomposed Lo 
begin with, of course, have suffered little change. In fact, my con- 
clusion is from these very analyses that the results obtained by Dr. 
Endemann were correct as reported by him and referred to by me. 

Q). 61. You have referred to certain samples as prepared by Proe- 
ter & Gamble at your request. llow were these received by vou, 
and how identitied ” 

A. They were received hy CX Press in boxes, which contained in 
each ease a single bottle, marked with a label, and T have these 
bottles, with their original labels, now in my possession; but Pidenti- 
fied them at the time by the date on the labels and letters received 
from Mr. Procter, either by mail at the same time or, In one or more 

cases, In the box with the bottles. 
1440 (). 62. Did these labels indicate how the samples were pro- 
duced ? 

A. Only by the date. The letter deseribed the method of pro- 
duction. 

(). 63. In your testimony, with reference to these samples thus 
received, have vou assumed them to correspond to the deseription 
thus received ” 


A. I have. 
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(). 64. Can vou cite further illustrations of the sense in which the 
term saponification is used by chemical authority ? 

A. Tecan. I would refer, in the first place, to an article in the 
“Compte-Rendu,” or Minutes of the French Academy for December 
oth, 1855, page 973, which I have here, being a communication en- 
titled “Upon the saponification of neutral fats by soaps,” by J. 
Pelouze. <A translation of this article will be found at pripes JOS 
and 909 of the record. In this article the term saponification is 
continually used to indicate the separation of the neutral fat into 
fat acid and glycerine, even where the final result was free fat acid 
as well as free glycerine. I would refer, also, then, to the work en- 
titled “ Precis de Chimie Industrielle,” by A. Payen, of which | have 
in my library an edition of 185%, but am confident that the passage 
referred to is identical with the same as given in the edition of 1851, 
said passage being referred to in the testimony of Dr. J. Lawrence 
Smith in his answer to question 158, on page 327 of the record. I 
translate and read the passage referred to, which is as follows: “At 
this temperature, and under the influence of a current of steam, the 
transformation (into fat acids and glycerine) of the last portions of 
the neutral fats is achieved,” this passage, occurring in the chap- 
ter deseribing the various modes of manufacturing fatty acids, and 
having, at page 91, the sub-title “Theory of sulphurie saponifica- 

‘ation,’ and also, following, the sub-title, “Treatment called 
1441 acid saponification,” of which treatment this passage deseribes 

a part. I would also refer to Morfit’s Appled Chemistry— 
Soap and Candles—of which I have the edition in my own library, 
of 1856, but believe, as regards the matters referred to, this is iden- 
tical with the earlier edition of 1552, referred to in the record. On 
page 480 I find the following sub-title: “Saponification by sulphuric 
acid.” Under this again a title, “Saponification,” under which 1s de- 
scribed the treatment with sulphuric acid with washing, and the 
distillation. 

(). 65. What comparison have you observed between the products 
obtained by the distillation process and those obtained by the water 
process, without lime, respectively, where used for the same length 
of time? 

A. I find that even taking the highest results as regards the ana- 
Ivtical examination of the product obtained by me on asmall seale 
and with exceptionally good conditions as regards stirring or min- 
cling of the fat and water, the best result obtained by the water 
treatment was a fatty mixture containing 70 per cent. of free fat 
acid, while, by the distillation process, the worst result was 80 per 
cent. where the operation was hurried through; and where the oper- 
ation was carried out in the same time as the water process, being 
six hours in each case, the result was a mixture containing 83 per 
cent. of fat acid. As regards the vield of glycerine, this was a little 
better in the case of the distillation process In proportion to the ma- 
terial operated upon than in the other. Thus in the water process, 
with the digester, which has already been fully described, and where 
I obtained a fatty product containing about 70 per cent. of fat acid, 
the yield of glycerine was 22.0 grammes when concentrated to the 
175—s53 
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same point as the glycerine obtained from the product of distillation 

from 500 grammes of fat. In other words, this would be four and 

six-tenths per cent. where the distillation product was five and one- 
quarter per cent, 

l442 (). 66. Can you cite further authorities in confirmation of 
your statement in answer 25 on page 270, relative to the forma- 

tion of acid salts? 

A. As TL mentioned in that answer almost any book on chemistry 
would furnish such citations, but, to carry the date well back, | will 
reler to two, hamely, ncyelopedia of Chemistry, by Professor Zz. C. 
Booth, published in’ Philadelphia in’ 1850, where, on page SS9, he 
mentions not only one acid soap or bi-stearate of potash and its cor- 
responding soda-salts, but two, the second being, as he calls it, a 
quadri-stearate ; also the ‘Traite de Chimie, by M. le Baron L. J. 
Thenard, published in Paris in 1835, vol. 4, page 141, where, on this 
and the succeeding page, be also speaks of the acid stearates of potash 
and soda. 

(). 67. Please make and offer as an exhibit in this case an extract 
from Booth’s Eneyelopedia referred to in your last answer, contain- 
ing the passage there cited, to be marked “ Defendants’ Exhibit 
Booth’s Eneyclopedia.” 

A. I will do so. 

(). GS. Have you made any tests of the accuracy of the alcoholic 
process of determining the per cent. of neutral fat present in) any 
body of fat acid: and, if so, with what result ? 

A. Lhave. In the first place, i would say that the question of 
the amount of alcoho! to be used wis ul the outset an Open one, and 
I consulted authorities and found in a recent publication, being the 
Chemisch-Teehnische Analyse, ly a. Post. ISSI, at price Tale direc- 
tions for such a test, which he states av be used for Purposes of 
comparison ina factory or the like. Following his suggestion, | 
took 10 grammes of a fat containing 70 per cent. of free acid and 30 
per cent. of neutral fat, and dissolved this in 500 grammes of a hot 
aleoholot between fo and 6 pereent, Known as Webb's aleohol. On 

cooling this cle postted 4.4 percent, which, according to this 
1th) method of analysis, would be all that was found to represent 

the oO per cent. of neutral fat which was actually in the mix- 
ture. The test in this approved form having turned out so unsatis- 
fuetormiy, TP next dissolved tive grammes of the same fat mixture in 
a hundred C.C. of 36 per cent. alcohol, and this on cooling gave me 
twelve and one-half per cent. which in this case was all that the 
analysis showed of the 50 per cent. of neutral fat actually contained in 
the mixture. These experiments therefore confirmed my previously 
expressed opinion that the treatment with aleohol was a poor way 
to find eut bow much neutral fat exists in a mixture of such fat 
With fat acid, 

It is agreed by counsel that the exhibits offered in evidence in 
connection with this deposition shall be governed by the stipulation 
ON priges l44 and 145 of the printed record, 


Q. 69. Will you produce a table, being a compilation by you, 
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| showing the pressures in atmospheres, in pounds per square inch, 
and the corresponding temperatures in Fahrenheit and centigrade? 

A. I here produce it. I compiled it from Graham’s Chemistry 
for the pressure and temperature, Fahrenheit, and from Fowne’s 
Chemistry for the relation between the degrees of Fahrenheit and 
centigrade. IT have simply expressed the temperatures in whole de- 
grees, without taking notes of fractions. 

The table is here offered in evidence as “Defendant’s Exhibit 
Table of Pressures and Temperatures.” 


e 
te Adjourned till to-morrow, June 30th, 1SS3, at 10.80 a. m. 
1444 Meeting June 30th, 1Ss3. 

Master and counsel present as before. 

Examination of Henry Moron continued : 

(). 70. Have you made a comparative table, showing the results 
of the analyses of products of the digesters made by you and Dr. 
Mudemann, respectively? If so, please produce it. 

A. I have prepared such a table and here produce it. 


(Table referred to is offered in evidence and marked “ Def’ts’ Ex- 
hibit Table of Analyses.”) 
(). 71. Do either of the authorities cited by you vesterday recog- 
} nize or illustrate the fact that saponification could be effeeted by 
Water in the form of steam, as referred to in the earlier part of your 
deposition ? 

A. Both Paven and Morfit state this fact. The passage in Payen I 
translated vesterday, and it occurs In my deposition in answer to 
question 64. The passage in Mortit is as follows: “ The action of 
steam at this high temperature has the etfeet of changing any rem- 

rie nants of undecomposed fat inte fatty acids and glycerine.” And I 
would also remark that this fact, recognized so early, as these refer- 
ences show, is also accepted in one of the latest books to which I 
have already had oceasion to refer, viz, the “Commercial Organic 
Analysis” of AL HL. Allen, published in Philadelphia in TSs2, where, 
in volume 2, pine 11, | found as follows: * Napon ification. — When 

fatty acids are distilled with superheated steam they react 
1H45 with the elements of water, and are decomposed into fatty 

acids and glyeyl-aleohol, glycerol, or ulycerine, according to 
the equation— 


(C,H, t Ht. | ee H,.) lo. HI, lo = 


. 5 2 ” 2° 
ss HJ ee Ko 
(). 72. Can you now produce the extract from Booth’s Eneyelo- 
pedia, referred to in your deposition of yesterday, question 67” 
A. | can, and do. 
(The same is here offered in evidence and marked “ Def’ts’ Ex- 
hibit Booth’s Eneyclopedia.”) 


O.+ 
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Cross-examination by Mr. CHaMBERs: 


X Q. 75. Did vou, personally, make the experiment which you 
described in the first part of your answer to question 9, on pages 2ol 
to 255 of the master’s record ” 

A. I did. 

XQ. 74. What, if any, assistance did you have in making this 
experiment? 

A. I had the assistance of my regular assistant, Dr. William E. 
Geyer, and also that of Dr. Endemann. 

X (. 75. State exactly what you personally did in this expert- 
ment, and what was done by your assistants. 

A. IT will deseribe the operation in the order in which it was car- 
ried out as the clearest way of Indicating exactly What was done by 
each. In the first place, the fat and water were weighed out by my 
assistant, Dr. Geyer, under my direction and observation, and placed 
by him in thedigester. T think he and [together lifted on the cover 
of the same, and [| assisted iim in attaching the bolts by which if 
was held; then one of us, T forget which, lit the Bunsen burner 

under the digester, and one or other, from time to time, as 
1446 they might happen to notice it, adjusted the flow of gas, so as 

to keep the temperature regular. Dr. Endemann also ocea- 
sionally took a hand in this, for in this experiment, as nearly as I 
recollect, | was at times absent from the room, going out certainly 
for lunch, leaving either Dr. Geyer or Dr. Endemann in charge 
while IT was away, or both ofthem. IT notieed myself the pressure 
on the pressure-cauge and the temperature by the thermometer fre- 
quently, and IT also attended to the operation of the stirrer, adjust- 
ing the resistance to the electric current by which the motor was 
worked, or oceasionally, where there was some difficulty, starting it 
by hand. The note of temperature was written down in the labo- 
ratory book, I think, always by Dr. Gever, whether from his own 
observation or at my dictation when | made the observation. When 
the operation was concluded, and the vessel had become sufficiently 
cool, Dr. Geyer and TI, as far as I reeollect, unscrewed the bolts, 
though Dr. Endemann may have helped. The vessel, after being 
opened, was allowed to become entirely cool, and then the cake of 
fatty matter was lifted out by Dr. Gever and placed on a dish, where 
It was cut up, a part of it given to Dr. Endemann, and the rest put 
in a bottle and retained in my laboratory. During this operation I 
did not make a note or charge my memory with the exact portion of 
the manipulation done by myself, since I regarded everything that 
was done, whether by myself or Dr. Geyer, as done by me, under my 
direction, and as being something for which I was individually and 
personally responsible : but, to the best of mv present recollection, 
the respective parts which he and [and Dr. Endemann took in ear- 
rving out this operation were as IT have deseribed it. 

XQ. 76. You did not mention Dr. Geyer’s presence and assistance 
In this experiment before, did you? 

A. Tdid not. It never oecurred to me todoso. Dr. Geyer 
1447 has been my personal assistant for more than ten years, and 
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for the last four years has lived with me in my house, and is, there- 
fore, practically, to me like anotber pair of intelligent hands. 

XQ. 77. Do | understand that your relations with Dr. Geyer are 
such that if he tells you that he has done certain things you feel at 
liberty in the deposition to state that you personally did these things, 
without reference to the fact that it was done by your extra pair of 
hands? 

A. Not precisely to the extent you name, but, if work was done in 
which Dr. Geyer took a share under my supervision, I should cer- 
tainly regard that as my own personal work, and should feel per- 
fectly authorized to speak of it as such, though, of course, ready to 
admit his assistance if any question were raised on that subject. 

XQ. 78. In that portion of your answer to question 9 which I 
referred to in my first cross-question, you speak of an analysis of the 
product of the experiment described. What knowledge have you 
of this” 

A. The knowledge obtained by operating in the same method on 
another sample, and obtaining in several determinations accordant 
results Which were in substantial agreement with those reported to 
me by Dr. Endemann as obtained by him with the same substance. 

XQ. 79. Do you mean by “another sample” another sample of 
the product of this same experiment ? 

A. Ido not. I mean another sample of like materials—that is, 
of a mixture of neutral fat and fat acid obtained by water saponifi- 
cation. | 

X Q. S50. Had you at the time you testified in answer to question 
nine made any analysis of the sample referred to? 

A. I had not. Had I done so, 1 should have so stated, and I used 
the language found in that answer, with the intention of conveying 

the impression that I had verified Dr. Endemann’s method, 
1448 and felt satisiied as to the correctness of his results otherwise 
than by repeating his analysis on the same substance. 

XQ. SL. The language used by you was as follows: “A portion 
of the same was taken by Dr. Endemann, who was present through- 
out the operation, and analysed by him. This analysis | verified, 
and the result was 61.82 per cent. of free fat acid.” Do you not 
think that this language was calculated to and would inevitably 
convey the idea to any reading it that you had verified this partie- 
ular analysis and had found 61.82 per cent. of fat acid, as stated 
by you? 

A. This was not the idea in my own mind when I made the state- 
ment, but it is possible that a reader might get this impression if he 
did not consider that had I meant what you suggest I should cer- 
tainly not have hesitated to say so precisely. As I gave this testi- 
mony these words “this analysis I verified” were interjected as a 
parenthesis, though they here appear as the beginning of a partic- 
ular sentence. 

X Q. 82. In again referring to this experiment and to this analysis, 
you stated yesterday in answer to question 59 as follows: “ On re- 
peating my analysis of this product I obtained the two separate 
determinations 68.8 and 70.8 as the amount of free fat acids.” Do 
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vou not think that this language is calculated to mislead anybody 
into thinking that vou had made a prior analysis of this product ? 

Ws aHeree with vou 11} looking over this that this form of state- 
ment is misleading, theugh nothing of the sort was Intended by me. 
The word * repeating ~ there used had in my mind only a reference 
to the two analyses quoted, but. as it stands in the reeord, it does 
convey the idea Owhich TP did mot intend) that these analyses were 
repetitions of an earlier one made by me. 

X QoOS3. Ts it not the fact that vour deposition, including that 

airt printed on page 255. was submitted to vou for correetion 
La) and was correeted by vou before it was printed, and have vou 
not this morning read over and made corrections In your 

1 position of vesterday ” 

A. In the first place. itis true that the testimony on page 205 was 
rend over and corrected bv me, but as the idea of the erroneous con- 
struction of my true meaning, Which veu have suggested, never 
occurred to me at that time, |} did) not notice this, whieh T should 
have corrected had TP mottcod it. Tn reference to my deposition of 
vesterday tts net true that Po have this morning er at any other 
time read it over, though itis true that To made certain corrections 
which were suggested to me by an examination of the testimony 
taken in Cineimnath, whieh TP made last evening. 

XN QQ. S4. In testifving about this analysis Dr. Endemann stated, 

top of page 74, that he found that the mixture contained G1LS5 per 
cent. free fat acids, and on page 253 vou state the result as GL.S2 per 
cent. Would not this discrepaney in tigures, slight as it ts, confirm 
the impression one would get from reading your testimony that 
your verification consisted of a different an: alysis of the same pro- 
arid ? : 
It undoubtedly would, but this is the first time that T have 
est this discrepancy. The figure given me by Dr. Endemann, 
Which ] have on my original notes, was GL.S2, and it therefore seems 
to me that the discrepaney must either have been from a misprint 
or some other source of error in Dr. Endemann’s testimony. 

XN Q. So. Please state why in making this experiment vou used a 
pressure hol exeecding 7M peru nds, and alse why vou did not con- 
tinue the treatment longer than six hours 

A. The reason for both these consisted essentially In the dittieulty 
of Keeping the stirring deviee mn operation under high pressure for 
a long time. Al priori, | had no special reason for using one 

pressure rather than another, or one time rather than another, 
1150) except that | wished to use a sufticient pressure and time to 

obtain a decided effect, but in making the experiment [ found 
that 0 pounds pressure was as high as I could go and keep the stir- 
ring device from leaking, and by the end of six hours I began to 
have trouble even then, with the tendency of the stirrer to stick in 
the stufling-box or to leak. I believe that while we were conducting 
this experiment Dr. Endetaann and I discussed the question as to 
the time and pressure, or temperature, which amounts to the same 
thing, and that he suggested some reason why this temperature or 
pressure should be se Jected on the ground of its having been used 
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by some one In the literature of the subject, but [ do not now recol- 
lect What this was. Practically we were limited by the conditions 
of the apparatus, 

XN Qos6. Asa matter of fact the experiment was an incomplete 
experiment? 

A. Not as T consider it. The object of the experiment was to de- 
termine the eflicieney of lime in effecting saponification under press- 
ure, and for this purpose it was desirable to make comparative 
eXperiments at as many ditferent pressures as possible, which should 
be alkke in evervthing else except the absence of the lime in ene and 
its presence In the other of each pair of comparative experiments or 
tests. “The experiment to which vou allude was ene of such a pair. 
Another similar pair is found in the two experiments made by Dr. 
Endemann and Pwith the large digester at the works of Mess. Proe- 
ter & Gamble, and a third in the pair of experiments made, at my 
request, by Mr. Gamble, the results of which are indicated in the 
table of tests, as Well as In some parts of the tesumony. In fact, this 
tuble of tests will be very convenient as expressing readily just this 
comparison, since | have grouped the tests together on that table in 
such a way as to show that relation which was the one prominent in 

my own mind when the tests were made. 
L451 X Q.S7. You did not say anything in your former deposi- 
tion about the sticking of the stirrer. Why didn’t you men- 
tion this? 

A. Unless my memory is very much at fault, | did where I de- 
scribe the apparatus. On page 255 vou will find as follows: “ But 
it required several experiments lo vet this part of the apparatus 
running satisfactorily, when the high temperature and pressure were 
obtained, as there was great liability at that time for the stufling- 
box to leak or tooller too greal resistance to the rotation of the pod.” 

X Q.sS. Do you not think that the language you have quoted 
would lead any be uly LO SUP pose that you had obviated the ditticulties 
you speak of, and that in this experiment the apparatus did run 
~ Sat isfuctorily $35 

A. T do: and such a conclusion would be perfectly correct. That 
is what I intended to convey. Using the apparatus at a pressure of 
‘M) pounds, it did run satisfactorily for six hours, so as to keep the 
materials in a far more perfect emulsion or mixture than is obtained, 
as TL imagine, with any of the commercial forms of the apparatus 
which I have seen; but this by no means implies that the apparatus 
would have been in a satisfactory condition for a pressure of 150 
pounds, or for an operation of 10 or 12 hours. The problem before 
me being to make, as I have already said, comparative tests at vari- 
ous pressures and for various times when I found a difficulty in using 
high pressures fora long time with the apparatus which I had caused 
to be constructed, I concluded to confine those experiments to such 
pressures and times as I could use successfully, and to make the ex- 
periments of higher pressures and longer times with the commercial 
apparatus at Mess. Procter & Gamble’s. 

X Q. 89. The next experiment which you describe in your answer 
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to question Qwas the one madeat Procter & Gamble’s factory 


1452) on May 10th and I1th. You state that the product of this 


experiment, after nine hours’ treatment, contained 76.47 
free acids. Did you make this analysis yourself? 

A. Dr. Endemann and I, as T state in the same answer, made this 
and a number of other analyses together at the medical college in 
Cincinnati, and in this sense [| made it myself, since I took part in 
the operation, conducting portions of the process, while Dr. Eade- 
mann Was carrying on others, and also observing the resuits with 
him—that is, watching the change in color and looking at the level 
of the liquid in the burette, so that it was as much my analysis as 
his and as much his as mine, except that, of course, we got through 
Ina given time considerably more work than either of us could have 
accomplished alone. 

XQ. 90. Who prepared the test solutions for this analysis ? 

A. Dr. Endemann brought them with him from New York, but 
the first thing we did in Cincinnati was to determine the relation of 
the two liquids used toeach other ina quality of the aleohol which 
we found at the college, and in this [ assisted Dr. Endemann, so 
that it was really of no consequence Where the test solutions had 
come from prior to their being thus standardized. 

XN QQ. 91. How did this determination agree with the preceding 
one of Dr. Endemann ” 

A. TP dont knew how any comparison is possible, since In no case 
did we then operate upon the same substance which we had tested 
before. There was, however, one ditlerence in the method of work- 
Ing in this test as compared with some that Dr. Endemann = had 
made before, in so tar as the preparation of the materials to be tested 
Was concerned—that is to cfu when we were working loge ‘ther we 
followed the plans that [have always used of treating the fat where it 

contained lime with a slight excess of sulphuric acid, so as 
ldo entirely to decompose any lime soap which might be present, 

Whereas Dr. Endemann, in some of his previous tests, as I 
have already explained, added to the fatty material only the caleu- 
lated amount of sulphuric acid, whereby, as [ think, some unde- 
composed lime soap, Where lime was present, or lead soap, where 
lead was present, would remain in the material when it was tested, 
and would, therefore, give a low result of free fat acid. 

X Q. 92. You misunderstand inv question-—I intended to ask you 
how the test of the different reagents or standard solutions of acid 
and alkali, which you state von made at the medical college, agreed 
with the previous test of these solutions made by Dr. Endemann ? 

A. Ido not know anything about that, nor, as far as | understand 
the matter, would it be of any consequence whether it did or not; 
In other words, the real question in every use of this method of analy- 
sis Is, What is the ratio of neutr: alizing effect between the acid and 
alkaline solution which vou are then using in the aleohol vou then 
employ ? the importance as to alcohol arising from the fact that it 
Is hot Uncommon to tind traces of acid in aleohoi, whieh, however, 
have no etleet upon the result when the precaution is taken of de- 
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termining the ratio of the acid to the alkali in the same quantity of 
alcohol that is used in the subsequent tests. 

X Q. 93. The accuracy of the tests used by you and Dr. Endemann 
depends, does it not, upon the accuracy of the observer in determin- 
ing a certain shade of color ? 

A. Hardly ; since I think it would be impossible unless the ob- 
server were color-blind for him to encounterany difficulty in deter- 
mining whether a solution were of a rose-pink color, or of a pale 
yellow, or colorless, and the variations through all this difference 

would be effected by one or two drops of the test solution. 
1454 ° The conditions of accuracy in this test, as I consider it, are 

the care in adding the acid and alkali solutions, making 
sure that a considerable excess of alkali is added previous to boiling 
and continuing this boiling for a suflicient time. 

XQ. 94. Each of the analyses given on pages 254 and 255 are the 
result, | understand vou, of a single test” 

A. That mav be so, though in several cases we made two or 
three determinations, but I cannot now recall whether that was or 
was not done with these particular samples. 

XN Q. 95. In speaking of these and other analyses made at the 
medical college, Dr. Endemann says they were under unfavorable 
circumstances, and that the preparations Were hot so complete as he 
would like to have had them. Am [| to understand from vour not 
having mentioned any unfavorable circumstances or want of sufli- 
client preparation that vou do not agree with Dr. Endemann as to 
a possible source of error in these analyses? 

A. I think such an understanding ts substantially correct. The 
only criticism that TL heard Dr. Endemann make at the time was 
that, not having an accurately standardized normal solution of sul- 
phuric acid for use in decomposing the lime soap in the sam les, 
he was unable to use what [ may call lis method, of only adding 
the calculated amount of sulphuric acid to neutralize the amount of 
lime believed to be in the sample, and was therefore obliged to take 
my method of adding an excess of acid. Beyond this there was no 
lack of anything (except the fact that Dr. Endemann was not tn his 
own laboratory and naturally did not feel as much at home), with 
the exception of one pont. Having a great many analyses to make, 
we were not through when it began to grow dark, and there being 

no means of lighting the laboratory, we were a little hurried 
1455 with the last determination, which happened to be the sample 

heated with water and lime, at Cincinnati, on May 10th. 
Being somewhat hurried on this account, we were in doubt whether 
we had sufficiently dried the fatty matter, after treating it with sul- 
phurie acid, before weighing it, and therefore Dr. Endemann went 
back to the medical college early Monday morning, May 14th, and 
repeated his analysis on this. When IT saw him afterward he told 
me that his result was practically identical; bat this will explain 
the difference in the analysis shown on my sheet of comparative 
analyses, being the fourth pair, which I have marked with an 
asterisk, where Dr. Endemann reports 88.07 from a combination, 
probably, of the result he obtained alone with that which we ob- 
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tained together, while I report 88.85, which was the result we ob- 
tained together. 

X (). 96. Do T understand correctly from your answer that Dr. 
Endemann did not altogether agree with you as to the merit of what 
you call your method, as distinguished from his method ? 

A. Dr. Endemann considered my method as too favorable to the 
other side, since, in the water experiments, it gave the Tilghman 
process the benefit of any saponification which might have been ob- 
tained by the accidental presence of lime, or lead, or copper, or any 
other material capable of forming ib SOap). In this view I cannot 
say | disagree with him, but [ consider it safer to take a position 
where my results would be, if anything, in favor of the other side, 
rather than to stand ona, perhaps, Harrow ground, threat might be 
called in question In some way. 

X Q.97. Apart from your confidence in’ Dr. Endemann’s: skill, 
can You sWear, as a matter of fact, within your own personal know!l- 
edge, derived from the share which you personally took in these 
ihalvses, thacat they are correct? 

A. Tad Dr. Endemann been entirely without chemical experience 

it would have been possible that some errors might have 
14560 been introduced which [could not have noticed, but T feel 
quite as confident, under the existing circumstances, that the 
analyses were correct as though Thad made them entirely myself. 

XN Q.9S. You are aware, are you not, that ino the experiment de- 
scribed on pages Zod and 255, the pressure in the tank, instead of 
being Tol} pounds, as shown by the gauge, was really only about 151] 
pounds ” 

A. Tam. 

XQ. 0% You state on pages 254 and 255 that you continued the 
treatment of the fat with water alone for 1S hours, and in speaking 
of the treatment in the companion tank,on page 267, vou only men- 
tion one sample, taken at the end of nine hours. Did you not also 
continue the treatment in this tank for 1S hours ? 

A. Tdid not. T coneluded or assumed that the saponification, 
Where the lime was present, Was practically complete, and therefore 
allowed the workmen, after [had taken the sample, to empty the 
tank and recharge it in the usual course of the business, as I did 
not at that time see any reason for further interrupting the work of 
the establishment. 

X @. 100. You consider, then, a material consisting of SS8S.85 per 
cent. of free fatty acids and the remainder neutral fat as, practically 
speaking, completely decomposed 4 

A. Edo not; but at that time I did not realize the importance of 
the changing of the water, which was usual in the commercial oper- 
ation, but which had been omitted in this ease in order to render the 
two pair of experiments, the one with and the one without lime, 
identical. Tad T thought of this at the time IT should probably have 

continued the experiment, but it simply did not occur to me. 
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XQ. 101. Did you make any experiments which would 

1457 enable you to form an opinion as to the relative etticieney of 

a treatment with and a treatment without lime, both being at 

a pressure of about 151 pounds, and both being continued for a 
period of 18 hours or thereabouts ? 

A. I did not. 

X (2. 102. At the time you were making these experiments, you 
knew, did you not, that during the period covered by this account- 
Ing the defendants used in their process the pressure of between 200 
and 250 pounds to the square inch, and continued the treatment 
from nine to ten hours ? 

A. I did. 

X (). LOS. Now, since, if | understand you correctly, the object of 
these comparative experiments was todetermine what you conceived 
to be the advantage accruing to the defendants by reason of their 
use of one per cent. of lime, why didn’t you take the same pressure 
and the same periods of time which they actually used at a time 
this advantage accrued to them, if at all ? 

A. Because I was unable todoso. [| understood from Mr. Gamble 
that one motive, If not the chief one, in reducing the pressure was 
a feeding of Insecurity in reference to the boilers and the digesters, 
1 did not feel at liberty to make an experiment which would involve 
so very serious a risk as that would have done. 

X (). 104. Did Mr. Gamble tell vou that he thought it would be 
dangerous to use a higher pressure than 150 pounds or thereabouts? 

A. He did not; but in the course of conversation he told me in 
substance what I have just repeated, namely, he did not feel easy to 
have the apparatus used at the high pressures they had run at before, 
and I gathered that this was the main motive in using lower press- 
ures, ° 

X Q. 105. Do you not know that up to within a month of 
1458 the time you made your experiments those same digesters 
had been run at very much higher pressures ? 

A. I have absolutely ho knowledge on the subject. 

X Q. 106. Mr. Gamble did not tell you, then, that the use of such 
& pressure as you experimented with had only been commenced in 
his works within a week or two of your visit to Cincinnatr? 

A. I have no recollection of any such statement. 

X Q. 107. When did your conversation with Mr. Gamble on this 
subject take place? 

A. I think it was on the dav when we were running the Tilgh- 
man coil apparatus, and it was in the course of a general conversa- 
tion. That was May 11th. 

X Q. 108. Then he did not mention the danger to you until after 
you had made the experiment ? 

A. Yes; that is true. 

X Q. 109. Then how ean that be a reason for your not using a 
higher pressure when you did make the experiment ? 

A. I did not intend it in that sense. I intended it as a reason 
why I did not also make the experiment at a higher pressure. 
Under any circumstances I should have made an experiment at the 
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pressure which was used in the factory when I came there, and I 


had thought of using higher pressures, but gave up the idea after 


this conversation with Mr. Gamble. 

XQ. 110. You have absolutely no data, then, which will enable 
you to state what the comparative ciliciency of the treatment with 
lime and the treatment without lime would be at a pressure of from 
200 to 250 pounds 

A. I have none. 

XQ. 111. So far as your experiments did go you found, did) you 
hot, that the difference in etliclency of these two treatments dimin- 

ished as the pressure Increased ? 
1459 A. Not in proportion as the pressure increased, but with 
an inereased pressure the ditference was less, 

X (). l12. In answer to question yay Vou stated on prdere 272 of the 
master’s record that the experiment rate by Messrs. Procter & 
Gamble at vour request, in which they used no lime without change 
of water, FAVE AS SO per cent of free fatty acid — 

A. Allow me te interrupt you here to state that [do not under- 
stand the passage in question to assert that the expermment to which 
vou refer was made by Procter & Gamble at my request, but only 
that the first one mentioned in that conneetion—the one with lime— 
Was so made, the second being in fact the experiment which To my- 
self made at the works of Procter & Gamble on May I1th, and 
which ts deseribed near the tay of paoe Pt. 

XN Qo 115. Dam unable to reconcile your explanation with the 
statement which you made yesterday and which [quote: “ Lalso tested 
recently the material sent me by Mr. CGiatmible, whieh Wiis prepared 
by him by heating fat and water without lime in one of his large 
digesters referred to by me near the top of page 272. This product 
(being also noticeably rancid) on retesting recently showed 92.46 
fat acid instead of SS.S1, as determined by Dr. Endemann and_ re- 
ported by him tome.” Both in your testimony on pages 271 and 

272 and in this reference to it which you made yesterday it seems 
tome that vou speak of the experiment without lime as having 
been made by Mr. Gamble. 

A. In the first place, as regards yvesterday’s testimony, the refer- 
ence Which [made was done at your own request while | was de- 
scribing the various comparisons of tests made by Dr. Endemann 
and myself, and when Thad not prepared myself to give references 

te the peieres of the record where any of them were found. 
1460) In doing this hastily, my attention being directed to this 

particular page by some one who was present, I was led to 
think that this was the material about which I was speaking. 
Last evening, however, in preparing the table of tests for the con- 
venience of reference of all coneerne dd, [ noticed this error, and when 
[came here this morning pointed it out to vou and received your 
permission, as [ understood, to make this correction, though in mak- 
Ing it on the record T inadvertently failed to strike out this refer- 
ence to a pace which, if lett in, makes the rest of the correction 
absurd and useless. If the words “ referred to by me, near the top 
of page 272,” be omitted it is hardly necessary to say that your 
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last question, so far as this matter is concerned, will have no object. 
As far as the passage In my previous testimony on pages 271 and 
272 is concerned, I think there is no difficulty whatever in under- 
standing them, if the effort is made. I say there “ another experi- 
ment,” not “ other experiments,” made by Messrs. Procter & Gamble 
developed the same thing.” Now, this experiment could only de- 
velop something which was a relation by being combined with some 
other experiment. This first experiment, made by Procter & Gam- 
ble, at my request, with water and lime and fat, is then related and 
its result given; and then | proceeded to state that the same amount 
of material heated for the same time under the same pressure, with- 
out change of water, “ gave SS.S5 per cent, of free fat acid, as I have 
tlready described.” Now, that description already given is found on 
pages 266 and 267, and consists in a relation of the experiment 
carried out at the works of Messrs. Procter & Gamble by myself on 
the 10th of May, in which by the use of fat, water, and lime, but 
without change of water,a product showing the composition of 88.85 
per cent. fat acid was obtained. 


(Mr. Chambers states that Dr. Morton, having stated to 

1461 him before the beginning of his deposition ot to-day that there 
were some errors Which he desired te correct in his testimony 

of yesterday, he told him that he would have no objection to his 
making any correction that he pleased and desired him to make 
such corrections on the record, which Dr. Morton proceeded to do, 
and he further states that he has no recollection of Dr. Morton 
having specitically called his attention to what now appears to have 
been an error in the reference toa certain page of the printed record. 

The witness states: I can only state that I did my best to make 
Mr. Chambers understand the full nature of error and correction, 
which I proposed to make, and that | supposed that the correction 
had been made, or would have been careful to have made it, before 
going on with the testimony.) 

X Q. 114. Is the table which vou have now prepared and put in 
evidence absolutely correct ? 

A. I believe it to be so. 

X Q.115. Does the statement, which you make on page 272, to 
the effect that “a product heated for nine hours with one per 
cent. of lime and a change in the water showed 7.5 per cent. of 
free fatty acid,” refer to the charge made by yourself or that made 
by Mr. Gamble and sent to you? 

A. This refers to the product made by Mr. Gamble and sent to 
me. 

X Q. 116. And where, in the same paragraph, you say, “ The 
same amount of material heated for the same time, under the same 
pressure, without change of water, gave 58.85 per cent. of free fatty 
acid,” you refer to the experiment made by yourself in Cincinnati ? 

A. I do. 
2 X 117. Q. Then, in your former deposition, as printed on 
age 272, vou coupled together an experiment made with 


lime by Mr. Gamble and one made with lime by yourself? 


Saad 
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A. [did not. I coupled together an experiment made by Mr. 
Gamble with lime and a change of water with an experiment made 
by me with lime and no change of water. This will be manifest, if 
you will refer to the description of the experiment in question, be- 
ginning with the sentence at the fourth line from the foot of page 
266, as follows: “The quantity of water in this case was 3,800 pounds. 
To this there was added 70 pounds of dry lime, previously slacked. 
This was heated to the same temperature and pressure, exactly as 
the other eylinder, for nine hours; in fact, the steam-pipe which 
supplicd the two evlinders branched and opened into both of them, 
and a pumping apparatus precisely like that used in the other 
evlinder was kept in continual motion, which served to mix the fat 
and water. At the end of nine hours from the time of starting I 

took from this tank a specimen of the oily product, which | had 
analyzed with Dr. Endemann at the medical college at the same 
time with the other satuples, and found that it contained SS.S5) per 
cent. of free fat acid.” 

XQ. 11S. As T now understand it, Mr. Gamble made, at your re- 
quest, two experiments, one with and the other without lime, sent 
you samples of the product of both, which samples were both ana- 
lyzed. Is that right ? 

A. Nearly. Mr. Gamble made, in all, three experiments at my 
request, and sent me three samples, all of which were analyzed, but 
only one of the analyses was stated in the earlier parts of the testi- 
mony, | believe, so far as my examination and study of the testi- 

mony has gone, either by Dr. Endemann or myself. 
1463 XQ. 119% What were those three experiments, and when, 
or about when, were they made? 

A. IT have not the dates here, but think I recollect them. One, I 
think, was made on the llth, one on the 17th, and one on the 19th 
of April. Two of them consisted in heating lime, water, and fat, 
and one of them was made without lime. To the best of my recol- 
lection, one of them was heated for nine hours, in two others it was 
about eleven hours—one of the two heated for about eleven hours 
being with water and one with lime; and there being two with lime, 
one heated for about 9 hours and one for about eleven. That is the 
best of my recollection of the experiments, but T may be in error as 
to some detail. 

XN Q. 120. What pressure was used with these experiments ? 

A. One hundred and tifty pounds, in all eases, as indicated by 
the same gauge as we afterward used. Of course, | can say nothing 
as to that. 

If vou wish, Twill by our next meeting prepare for you a full 
statement of all the details in regard to these three experiments that 
[can give vou, from Mr. Gamble’s letters and from my labaratory 
book. ; 

XN Q. 121. The sample whieh was made without the use of lime 
Was at that time subjected to three analyses, as | understand you— 
one by Dr. Endemann and two by yourself” 

A. That is correct. 
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X Q. 122. And these two analyses, as I understand, were the only 

two analyses that you personally made prior to going to Cincinnati ? 

A. That is also true with the exception, of course, of what may be 

called trial analyses, of which I made a number to familiarize my- 
self with —e operation of this spec ‘ial test. 

X YQ. 125. You made no test at that time of the sample 

1464 prepared with lime, and which Dr. Endemann’s analysis 

showed to contain 97.5 per cent. of fatty acid ? 

A. IT did not. 

NX Q. 124. When vou afterward analysed this same sample, you got 
as the result of three different analyses 94.5, 94.4, and 94.9 of the fatty 
acid in the product t 

A. I did. 

XN Q. 125. And when you afterward and at about the same time 
analysed the sample prepared with water alone, vou got 92.46 per 
cent. of fatty acid? 

I did not. 

X Q. 126. What, then, is the meaning of your statement contained 
In vour deposition of vesterday and to the following effeet: “I also 
tested recently the material sent me by Mr. Gamble, which was pre- 
pared by him by heating fat and water without lime in one of his 
large digesters.  * This product (being also noticeably 
rancid), on retesting reeentiy, gave 02.46 of fat acid instead of 88.81, 
as determined by Dr. Endemann and reported by him to me?” 

A. It means that when recently I repeated that test, [ got the re- 
sults I there state; but it dees not mean that I got those results 
when I made the test at about the same time that Dr. Endemann 
made his, which is what your question asserted. 

X Q. 127. You have misunderstood my former question, which I 
now repeat. (Q. 124 and 125 read to witness.) 

A. As T made two analyses and so deseribed if at great le ngth, one 
of them shortly after Dr. ‘Endemann made his, and the other late Tr, 
[ think I very naturally understood your question to refer to these 
two and answered it with that understanding. 

X (2. 128. Now, please answer with the correeted understanding. 

A. With the explanation vou have made, I understand 

165 that vou refer only to the last analysis which I made of this 

sample, and that analysis you have correctly stated. Two 

others, made nearly at the same time with Dr. Endemann’s, showed 
9.1 and 906.” 

X Q. 129. The fact, then, is, is it not, that the two tests which vou 
made recently, and T understand at nearly the same time, showed 
the product with lime to contain {4.5 to {4.9 fatty acid and the pro- 
duet without lime to contain 92.46 fatty acid ? 

That is correct. 

X @. 180. You have explained in your deposition of yesterday 
that vou think the fact that vou found more fatty acid in the pro- 
duct made without lime now than vou did formerly may be owing 
to the formation of more fatty acids by reason of the fats in the mix- 
ture growing rancid. Would not the fats in the product obtained 
with lime also have a tendency to become rancid and induce fatty 
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acids in the product, supposing that you were right in assuming 
such an action to take place ? 

A. Undoubtedly, but not at all to the same degree, for two rea- 
sons: In the first place, the product prepared with lime contained 
less neutral fat to become rancid; and, in the second place, the pres- 
ence of the lime would undoubtedly act as a restraint to decom posi- 
tion by taking up some of the products and thus checking its prog- 
ress. The product obtained by water alone would have in it a 
larger amount, as I have already said, of neutral fat to be decom- 
posed or become rancid, and would also be likely to contain more 
nitrogenous substance such as causes this decomposition, which 
would have been destroyed by the action of the lime during the 
heating of the other. 

X Q. 131. What authority have you for the statement you make 
as to the supposed action of the lime”? 

A. I cannot refer at this moment to any specific authority, but it is 

well known in the science of chemistry that the presence of 
1466 alkali tends tocheck fermentation of all sorts, and also many 

chemical decompositions—thus, for example, the material 
celluioid, if manufactured without any alkali, is lable to sponta- 
neous decomposition, which is, however, entirely checked by the 
presence of a small portion of any alkaline base. 

X QQ. 152. Is there any ‘alkali present in a product made by treat- 
ing fats with water under pressure and one per cent. of lime? 

A. There is, in the sense that there is lime there present in com- 
paratively weak combination with stearic or other fatty acid ; there- 
fore, in the presence of any stronger acid capable of decomposing 
that compound, the alkali is effectively and practically present and 
active as such just as though it were free. 

X Q. 155. As you have stated that it is well known that the pres- 
ence of lime or lime soap has a tendeney to prevent raneidity in 
neutral fats, please produce such authority as you can find on this 
point at the meeting on Tuesday next. 

A. I have not stated that it is well known that lime or lime soap 
tends to prevent rancidity, but I have stated that it is well known 
that alkalies tend to check such actions as rancidity. If, however, I 
have time to look the matter up, which, as bam going out of town 

on Monday, there is very little chance [ should have, | will’ do my 
best to supply you with any authority I can secure bearing upon the 
subject, and [ will do so equally whether what I find supports or 
corrects my general Impression. 

X Q. 154. Do T understand you as admitting that there would be 
a tendency toward rancidity, and consequent Increase of fatty acid, 
as you think, in the material which contained the one per cent. of 
lime, although less, for the reasons vou have stated, than any mate- 
rial which does not contain any lime, or do vou mean that, in your 

opinion, there would be no tendeney toward raneidity at all? 
1467 A. I think | have already stated very clearly that there 

would be a tendeney to raneidity even in the material con- 
taining lime, but that it would be less than any material not con- 
taining it, not only on account of the presence of lime, but on ae- 
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count of the absence of nitrogenous matters which the lime would 
have aided in destroying. 
X Q. 155. And yet, in spite of your opinion that the subsequent 


‘analysis should have shown more fat acid present in this product 


than the earlier analysis, your actual tests in two instances showed 
less fat acid to the extent of more than three per cent. ? 

A. I cannot accept your first statement as being in any way my 
conclusion or reason, because I do not account for the discrepancy 
between Dr. Endemann’s result and mine in this case on any such 
theory. [ am, in fact, quite unable to frame any theory to explain 
this discrepancy. Ail Tecan say about it is that it is one of those 
discrepancies which will occasionally occur between the work of dif- 
ferent people it ditlerent times where the process used is capable of 
being influenced in its resulis to a certain extent by surrounding 
circumstances. 

X QQ. 156. Yesterday you framed the following theory to account 
for this diserepanecy : This you said: “ Ido not consider [it] to be any- 
thing more than such a variation as might fairly oceur in the work 
of two experimenters, employing a test of this nature, where abso- 
lute certainty of result within a per cent. or two is not to be looked 
for, and where close comparisons can only be made between tests 
conducted by the same experimenter under essentially identical con- 
ditions.” Have you changed your mind as to whether this theory 
satisfactorily accounts for the difference? 

A. I have not changed my mind, and T had that very explanation 
in mind when I made my answer just now, which explanation, how- 

ever, [ should not call a theory accounting for these differ- 
1468 ences in results. By a theory accounting for such difference 

[ should understand some probable system of causes like that 
which I think so well explains most or all of the other differences 
between Dr. Endemann’s results and mine. The statement thut the 
difference in this particular case is one which might occur as above 
explained is, in my mind,a totally different thing from a theory ex- 
plaining its existence. 

X Q. 137. When did you commence to correspond with Mess. 
Procter & Gamble about this case ? 

A. In the early part of this year; but I do not like to attempt 
giving the date from memory. I received a letter from Mr. Parkin- 
son asking me if I were free to give him services in connection with 
this subject. The first communication that I recollect from Mr. 
Gamble was his letter accompanying the first of the samples he 
sent me. I have had no correspondence whatever with any one else 
connected with that company. 

X Q. 138. Were the experiments made by Mr. Gamble made on 
vour suggestion ? 

A. Thev were. 

X Q. 139. Was the pressure to be used suggested by you ? 

A. No; Tasked him to make experiments at the pressure he was 
using, about which I knew nothing at that time. 

X Q. 140. When did you make this request ? 

A. I think a week or two before he sent me the first sample. 
177—8S3 
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X Q 141. Which was quite early in April? 

A. April 11th or 12th. 

X (. 142. Can you tix the date of your letter containing this re- 
quest? 

A. T have no means of fixing the date. [am not in the practice 
of making copics of ny letters, unless they involve something which 
| regard of very unusual importance, but did not consider this to 
be, 


1469 (Mr. Parkinson stated that he will have enquiry made for 

the correspondence, and if he finds any means of ascertain- 
ine the date will have it furnished to the counsel for eomplainant ; 
that lie ds, }) roonally, ‘uf prese it, unaware to whom the letter was 
addressed or whether it is In existence.) 


XN Q. 145. Were you aware, when you received these samples; 
that they were all made at a pressure of less, by fifty pounds, than 
Was then being used in the factory in the ordinary process of manu- 
facturing fatty acids? 

A. | was not. 

XQ. Lit When you received these samples and the letter accom- 
panyving them, did it contain any statement that they had been 
made at the usual pressure in use at the factory ? 

A. I do not like to state the contents of a letter, which T have got, 
from a mere general recollection of it; but the impression produced 
In my mind avas that these were produced at the pressure used in 
the factory. 

X (). Lio. Have you any objection to produce them ? 

A. T have already promised to give you the contents of them. 

XN (). 146. You stated in your deposition in Cincinnati, Master's 
Record, prioe Ot). 1 reference to the product obtained by distilla- 
tion, that “the entire product of fatty matter was fused together and 
then tested, and found to consist of an essentially pure fatty ‘acid— 
that is to say, it showed fully 99 per cent. of free fat acid.” T un- 
derstand you now to state that this material was not tested, and that 
no analysis was made, cither by you or by Dr. Endemann, which 
determined that 9 per cent. of free fatty acid existed in the product. 

Am [ entirely correct ? 
1470 A. [do not recollect that IT made any such statement, but, 

usa matter of tact, it is true that my statement, in the testi- 
mony to which you have referred, was given simply on the authority 
of Dr. Endemann, who personally reported that result to me; in 
other werds, told me that he had got that result, and I also heard 
him testify to the same, and have sinee heard him state that, in 
some unaccountable way, he had got it in his mind that he had 
miade the test with such a result, when, as a matter of fact, he had 
not done so. Twas not prepared at that time to assert. as of my own 
knowledge, that Dr. Endemann had made the test, nor am I pre- 
pared now, as of my own knowledge, as your question would imply, 
to assert that he did not. Itis on his own authority that either of 
the statements must stand, 
XN QQ. 147. Is there anything in your answer to question 11, from 
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which I have quoted the passage referred to, which would lead any 
one to suppose that you were therein stating facts which somebody 
else had told you, and which were not within your knowledge, and 
for which you could not be personally responsible ? | 

A. I find no such qualification, and though I did not intend to 
claim personal knowledge, yet I felt so well sitistied of the fact at 
the time that it was not unnatural for me to speak of it without 
stopping to qualify my statement in the way that I should have 
done if my attention had been drawn to the subject in any way. 

X (). 148. In the following question, No. 12, I did call, or try to 
call, your attention to this subject. Is there anything in the answer 
to that question which would lead anv one to suppose that you had 
not taken a personal share in the work spoken of ? 

A. Ido not at all agree with you in your statement that your 

question No. 12 in any way tended to draw my attention to 
1471) =the fact of the analysis having been my own work or not. 

On the contrary, it directed my attention to the operation of 
distillation, and, as it was true, as a matter of fact, that | had taken 
a full share in that operation, I think the answer is entirely proper 
and candid in all that it states, even to the extent of showing that I 
had not regarded the experiment as one requiring close attention to 
quantities and the like, but had been satistied with obtaining from 
it simply general information. Had you asked me whether the 
analysis had been made by me I should not have hesitated a moment 
In stating that it was not, but was made by Dr. Endemann. 

X Q. 149. You stated in your answer to question 12 as follows: 
“These quantities and weights were, of course, determined subse- 
quently to the time of making the experiment, as the water con- 
taining the glycerine had to be evaporated and the fatty acids col- 
lected and melted.” Now, as a matter of fact, these quantities and 
weights were never determined at all by anybody, were they? - 

A. As I stated in the sentence immediately preceding that which 
you have quoted from, “The amounts were small, and [do not know 
whether I weighed the quantity or not,” this referring, of course, to 
the quantity of fat acid and glycerine and residue. When I returned 
to Hloboken I found, however, that the glycerine had been preserved, 
and | then weighed it, and will produce it at our next meeting. 
The residue and a portion of the fatty-acid product was also. pre- 
served, and I can furnish you with that, | think, also. A portion of 
the product and residue were taken by or taken to Dr. Endemann, 
and that, I believe, has been used up or was used up by him. This 
experiment, however, as I have already stated, having been con- 
ducted without any idea of obtaining quantitive results, I have 
concerned myself very little about it, since T made the other experi- 

ments about which I testified vesterday, which were made 
1472) «with the idea of obtaining quantitive results in view, and 

which furnish, as I believe, all the information that I could 
obtain on the subject with the means at my command. 


(Answer objected to as irresponsive, and question repeated.) 


X Q. 150. (X Q. 149 read to witness.) 
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A. Lam not prepared to answer that question fully and definitely 
how, becnuse l ih not sure whether the rout of the residue and 
the amount of the fat acid were not determined roughly at the time 
that the UN] riment was made; and as for the vlyeerine, I know 
that has been determined, for [did it myself. 

X Q. 151. My question was as to whether you were correct In 
making the statement vou made at the time when vou made it and 
In the conneetion with which you made it. Do T understand that 
you had, prior to the time when you so answered, made this defter }- 

“mination of glycerine ? 

A. Thad not, and [ fully admit that the passage, as read, does not 
correctly convey the idea that was in my mind when T made thi 
statement, which L think is, however, manifest from the entire 
answer, the idea not being to assert positively that the weights have 
been determined, but merely to indicate that, if determined, this was 
done subsequent to the time of making the experiment, and, there- 
fore, was liable to have been overlooked. This appears if the pts- 
sage which you omit in quoting the question, or at least which you 
fail te quote in connection with its tmmediate context, is read with 
it, namely, * The amounts were small, and [do not know whether I 
weighed the quantity or not.” After this it seems to me tolerably 
clear that the following paragraph was not intended as a contra- 
dictory assertion to that which had immediately preceded it, but 

was onlya colloquial way of saving what | have just explained. 
l4io XQ. 152. The tact being,as shown by vour subsequent ex- 

periments, that SS per cent. of fatty acid in the distillate was 
the Very highest and best product that could be obtamed by this dis- 
tillation process, how was it possible for Dr. Endemann and yourself 
to state positively, as you both did state, that in this first experiment 
you obtained a distillate containing 9% per cent. or more of free 
faity acid ? 

A. Hlow Dr. Endemann came to make the mistake he did I am 
quite unable to explain; but that mistake having been made by 
him, it would seem to me rather difficult to show how I could have 
avoided, under the circumstances, being misled, and repeating it. 
As I have already shown, there'are abundant anthorities of a high 
character which assert that a complete and perfect decomposition, 
even to the last atom, of a neutral fat into fat acid and glycerine is 
effected by the very process we had worked, and, therefore, there 
Was nothing to occasion in my mind the slightest doubt that Dr. 
Endemann was correct when he told me that our produet wae a 
pure fat acid. The authors to whom I refer are, among others, Paven, 
who asserts that the last portions of neutral fat which had resisted 
the most violent treatment with strong sulphuric acid were decom- 
posed by the action of superheated steam; Morfit, who states the 
same thing, and Allen, who not only makes the statement in words, 
but gives a chemical formula, showing the complete decomposition 
of neutral fat into fat acid and glycerine by the action of steam. In 
fact, notwithstanding my failure on asmall scale and with this little 
apparatus, Where, under the most favorable circumstances, the fat is 
ouly subjected to the aetion of the steam for a fraction of a second — 
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notwithetanding, I say, my failure to obtain a better result than a 
product still retaining 12 per cent. of undecomposed fat—I am still 
strongly of opinion that, under more favorable conditions, 
1474 this decomposition might be effected to the complete degree 
which is stated in the works of the authors I have referred 
to, as well as by others. 


Adjourned to Tuesday, July Srd, 1883, at 10.30 a. m. 
Cross-examination of Hexry Morron continued. 
~ By Mr. Cuampers: 

The witness stated that since the last meeting he has found the 
letters received from Mr. Gamble, and has made a transcript of them, 
which he now presents, and has added to those, as he promised, a 
statement as to the labels on the bottles containing the samples ae- 
companying these letters, and results of analyses made of said 
samples, and also produces the original letters for comparison with 
the transcript. 

(The said transeript is put in evidence and marked “ Defendants’ 
Exhibit Gamble Letters.” By consent of counsel it is to be used 
Instead of the original letters.) 

Witness: In connection with this, I desire to refer to my answer 
to question S6, where I said, “Another similar pair is found in the 
two experiments made by Dr. Endemann and [in the large digester 
at the works of Messrs. Procter & Gamble, and a third in the pair 
of experiments made at my request by Mr. Gamble.” As these 
letters show, these experiments made by Mr. Gamble were not iden- 

tical in the time during which the materials were exposed to 
1475 heat and pressure; but, for the purpose in vieW, this really 

made no diflerence, since the experiment shows that & mix- 
ture of fat and water without lime, even though heated for fourteen 
hours, was verv much less thoroughly saponified than a similar 
mixture containing one per cent. of lime heated under identical 
conditions for 8} hours, and therefore simply makes the argument 
yet stronger that had they been heated for equal times the failure 
to obtain saponification where the lime is absent would have been 
still more marked. 

And, in this connection also, I would desire to correct my answer 
to question 118, in which I stated that all the samples received from 
Mr. Gamble had been analyzed, which was my impression at the 
time, but sinee I referred to the letters I recall that the first of these 
samples had not been analyzed for the reason that it did not express 
any result, which I then regarded as important, since the time for 
which the sample was exposed was greater than that used in the 
factory, and yet did not correspond with the time of exposure of any 
other samples. 

Also, in my answer to question 119, I stated, referring to the sam- 
ples above mentioned, “ To the best of my recollection, one of them 
was heated for nine hours, in two others it was about eleven hours, 
one of the two heated for about eleven hours being with water and 
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one with lime.” On examining these letters I find, as the letters 
themselves of course show, that none of them were heated for ex- 
actly nine hours, as stated in my testimony; but the one to which | 
referred Hi bemyg heated for nine hours Wiis, as stated in the letter, 
heated for 5) hours. The reason for this diserepancy comes from 
the fact that the time stated in the letter excludes the time during 
Which the glycerine water was drawn off and fresh water was ran 
in to replace it. This would occupy half an hour; and, in thinking 

of this experiment, | had in my mind the entire time. This 
147600 difference of a half an hour I do not regard as having any 

Influence in reference to any deduction or any conclusion 
which T have drawn from that experiment; and whatever influence 
that difference of thie would have would merely strengthen the 
conclusions, because it would show that the effect referred to was ob- 
tained in even a shorter time than stated by half an hour. 

In reference to the two other experiments which on Saturday my 
general recollection led me to think were each made in eleven hours, I 
find that one was made in eleven hours, but that the other occupied 
eleven and a half hours with the first water and three with the 
second water, making in all 14) hours, from which, however, should 
be deducted half an hour for the change of water. To the best of 
my recollection, at present, | have made no deductions regarding 
the experiment In which the question of time comes In, and, there- 
fore, as faras Loam aware, there is nothing requiring correction ; if 
fam in error as to that it will be time enough to explain what 
bearing this has on any point when it comes up. 

ln my answer to question 149 [ state: “ When I returned. to 
Hoboken T found, however, that the viveerine had been preserved, 
and TP then weighed it,and will produce it at our next meeting. 
The residue in a portion of the fatty acid product was also preserved 
and Tecan furnish vou with that, | think, also.” The weight of the 
glycerine was one and one-third grammes; the product of distilla- 
tion, Which Was received in the flask into which, as [ have men- 
tioned info my early testimony, the vapor from the stil Ifirst passed, 
was put into a bottle and labeled, but not weighed until recently, 
when [T found its weight to be 17 grammes; the portion which was 
collected in the Liebig’s condenser, into which the vapor not con- 
densed in the tlask passed, as | mentioned in my original testimony, 

I think, was also bottled, but was weighed at the time; and, 
1477) thongh this was partly used up the label on the bottle shows 

the weight to have been 19.5 grammes, making the entire 
fatty product distilled over 36.5 grammes. This was the second of 
the two original distillation experiments, and the only one of which 
[ took any note, considering the other to have been simply an un- 
successful preliminary trial for the reasons I have before fully stated. 
The amount of fat taken was 150 grammes. The residue left in the 
still was not welghed or preserved. 

The glycerine and the portion of the distilled aeid, to which I 
have above referred, | intended to have brought over with me this 
morning, but forgot to do so in hurrying off, but will bring them, if 
you desire them, to-morrow. 
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In my answer to question 150 1 state: “In the second ‘naman the 


presence of lime would, undoubtedly, act as a restraint to decom po- 
sition by taking up some of the products and thus checking its pro- 
gress.” In question 131 I was asked what authority I had as to the 
supposed action of the lime, in answer to which I stated that it was 
well known in the science of chemistry that the presence of alkali 
tends to check fermentation of all sorts. In question 133 I am again 
asked for authorities and stated that I will furnish such as 1 had 
time to look up. Though my time has been very limited I find, in 
Johnson’s Enevelopedia, published in’ New York in 1878, edited by 
President Barnard, of Columbia College, volume I, page 1561, the 
statement that earth, lime, and charcoal act as disinfectants by ab- 
sorbing injurious substances, and a similar statement, | have no 
doubt, will be found in many other places, the absorbing power of 
lime being the chief reason for its use as a disinfectant, which, as 1s 
well known, Is quite extensive, and the coupling of lime with earth 

and charcoal {two of the most conspicnous absorbents) in the 
1478 authority referred to makes the statement a very strong one 

in favor of the opinion I have stated. The quotation is as 
follows: “ The modes of action of the above-named disinfectant sub- 
stances may be classified as follows: 1. By absorbing gases and pre- 
venting their emanation—dry earth, lime, charcoal.” 

XN Q. 153. You have given the quantities of fatty material dis- 
tilled over in the second distillation experiment. Please state what 
per cent, the distillate was of the fats treated. 

A. 24.2 per cent. 

XQ. 154. Then Dr. Endemann overstated the amount about one 
hundred per cent. when ne stated that this distillate amounted to 
about fifty per cent. of the fats treated ? 

A. IT don't recollect that Dr. Endemann made any positive state- 
ment My impression was that he said he only thought it was, or 
supposed it was, not having made any determination, but if he said 
it was fifty per cent. he was of course In error. 

X Q. 155. It also was an error, was it not, when he stated that no 
account was taken of the amount distilled ” 

A. No; because that was quite true. One portion of it was put 
in a bottle, and not weighed until recently; another portion was 
put in another bottle and weighed, but possibly not by Dr. Ende- 
mann. No account was taken at the time. 

X Q. 156. Do vou not think that the fact that, in deseribing the 
second distillation experiment, Dr. Endemann, after stating that the 
first distillation experiment showed 9 per cent. of pure fat acids in 
the distillate, and pure fat acid in the distillate of the second experti- 
ment, and that you stated that the distillate of the second experi- 
ment showed 99 per cent. of free fat acids, would lead any one to 
suppose that vou had made an independent analysis of this product 

differing by one per cent. from Dr. Endemann’s analysis ? 
1479) A. It might dose. My understanding from Dr. Endemann 

was that the 99 per cent. was the result shown by analysing 
in the product of the second distillation, and I had no idea, as far 
as I can recollect, as to the exact percentage in the first produet, if 
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I even knew at that time that it had been analysed, but ef this I 
cannot say, as [have not an entirely clear recollection at present. 
All I do recollect positively is that it was the second experiment 
which I regarded as the one yielding 99 per cent. 

XQ. 157. You state, in answer to cross-question 120, that the 
Pressure of Loo pounds Indicated hy the uae in the experiments 
made by Mr. Gamble, at your request, was by the same guage that 
you afterward used in Cincinnati. You do not know this to be the 
fact, do you? 

[ think I have so stated in the answer referred to, which con- 
cludes with the words: “Of course, [ can say nothing as to that’”— 
meaning by this to imply that [supposed it was, but did not know. 

X QQ. 1558. Since mir. a le stated, In answer to question 4, 
Master's Record, page 22 , that this was not the same gauge that 
you afterward used, [sup we you are willing to admit you are mis- 
taken In your supposition ? 

A. Certainly Tam. 

XN Q. 150. Let me call your attention to that portion of your an- 
sWwer to question Oe (inecorre ctly printed, should be rd) embodied in 
the first line of priore POS of the Mas ters Keeord, where you speak 
In regard to your distill: ition experiment, “in my case the fat acid 
was absolutely pure.” This is one of the conclusions which you 
have withdrawn, as stated by von, after vour later experiments with 
distillation ? 

A. It ts. 

XN Q. 160. Wihiy have vou not made an analysis of the distillate 
of your first distillation experiment, ino regard to which so many 

erroneous statements have been made” 
L4S0 A. T have made an analysis of it, but have not reported it, 
because I considered that experiment as entirely discarded 
and replaced by the several experiments which T desertbed in my 
answer to the first ue stion that was asked me on the reopening of 
my testimony here, to wit, question 97. 

- (). 161. Please give this analysis. 

| made two, giving the results 77 and 78 per cent. of free fat 
acid 

X Q. 162. T suppose, of course, the product was rancid, as mn the 
ease of the other mixtures you have spoken of that had been kept 
about the same time” 

A. My impression is that it was not, but I have the produet, and 
we will settle that to-morrow. 

X Q. 165. Let us, for purposes of comparison, have the other 
products of which you have spoken also. 

A. IT will bring them. 

XQ. 164. Did you also mike an analysis of the residue left in the 
still after the first experiment ? 

A. T did not. 

X QQ. 165. You have, in deseribing vour distillation experiments, 
spoken of the glycerine in some, if not all, instances as being a cor- 
responding amount to the fatty acids obtained, and in some Instances 
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you have given the weight of the glycerine obtained in the experi- 
ment. How did you obtain these weights? 
A. In the first place, I think that where I have spoken of the 


glycerine as corresponding in amount to the fatty acids obtained it 


was where I had not weighed them both, and therefore the corre - 
spondence was only claimed to be one, such as would result from a 
conjecture. It is, however, true that, comparing the amount of glye- 
erine obtained in these small experiments with amounts obtained in 
corresponding experiments made by digesting fat with water, with 
or without lime, where there would be no theoretical loss of glycer- 

ine, the proportions obtained by distillation were as great in 
14S] proportion to the fat acted upon or decom posed as in the pro- 

cess In the digester, which indicated that the smallness of the 
amount, which is manifest where weighings are made and is shown 
in the results of said weighings, which I have given, came from the 
losses incident to working upon so small a scale, and therefore I think 
that it would not be incorrect to assume that even these small amounts 
corresponded in the case of the distillation with the amount of fatty 
acid obtained under the conditions of the experiment. 

The second part of your question asks how weighings were made. 
The watery liquids containing glycerine were evaporated at first in 
large evaporating dishes, and as they became concentrated were 
transferred to smaller ones, which had been previously weighed, 
and when the concentration had been carried as far as it seemed 
safe to push it, because glycerine itself evaporates during concentra- 
tion, the entire weight was taken and the weight of the dish sub- 
tracted. In a few cases where the glveerine, after concentration, 
had been preserved in a bottle betore weighing, as in the glycerine 
left from my first distillation experiment, the weight of the bottle 
and all was taken, then the glycerine allowed to run out into 
another bottle, and, the empty bottle being weighed, the difference 
between these weights gave the weight of the glycerine. Although 
this showed a weight a little too light, | considered it sufficiently 
near the truth and as the best result I could obtain without loss of 
the glycerine. 

X Q. 166. In the experiments which you made in your little di- 
gesters did you save and evaporate the glycerine down? 

A. I did, and in my testimony, near the end of the answer to ques- 
tion 65, have given the quantity In one case. 

X Q. 167. You stated in answer to question 65 that the 

1482 glycerine from the digesiers was concentrated to the same 

point as that obtained from the distillation experiment men- 
tioned there. llow do you know this? 

A. By the equal viscosity or molasses-like consistency of the two 
samples. 

X Q. 168. How did you measure this viscosity ? 

A. By observing the manner in which they flowed in the bottles 
which contained them, or in the vessel. 

X Q. 169. Do chemists in general determine the contents of dif- 
ferent solutions by the method you have deseribed as being used by 
you” 

178—SS3 
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A. It depends upon circumstances. If it is important to obtain 
a very precise result, and the amount of material admits of it, vari- 
ous other and exact methods are used; but where the object is sim- 
ply a general or reugh comparison, and where the amounts to be 
used are very staall and it is important that none should be lost, | 
think any chemist would follow the same plan that T have done in 
tis case, 

The materials, | think, are still in existence, and, if vou desire it, 
I will apply the most accurate method that [can think of to deter- 
mine the precise density as well as weight of these samples. 

XQ. 170. Your statement in answer to Q. 65, to which IT have re- 
ferred, is a very positive statement. You say “the glyeerines were 
concentrated to the same point,’ and ino referring to the glycerine 
derived from the distillation experiment made by you and Dr. En- 
demanh you say, in answer to Q.55, “Tobtained, | am sure, the full 
proportion of glycerine which should have come over with the 
amount of fat acid obtained.” In this last case, the fact being that 
vou were sure vou had at the time obtained a pure fat acid, and the 
fact being that it was considerably below SO per cent, fat acid, it is 
obviously ln possible that you should have obtained a corresponding 

amount of glyveerine. In other instances, also, vou have 
Lis5 0 excused positive tissertions of fact on subjects which vou Tow 

admit you had not investigated by the plea that you did not 
consider them of much importance. T wish you would examine your 
testimony and point out which of your positive assertions through- 
ont are to be qualified by this mental reservation of want of import- 
anee. Will you do this at our next meeting, or as soon as you have 
had the time”? 

(Objected to as misrepresenting the testimony of the witness.) 


A. As your question contains a great many Sc prirate subjects, I 
will discuss it by sections, 

In the first place, when [asserted that the glyeerines were concen- 
trated to the same point, I felt as eontident, and still feel as conti- 
dent, that this is so as the form of assertion would imply. 

ar the second place, the second paar of your question refers to my 
answer to question 59, where T said “there was no acroleine, and | 
obtained, Tam sure, the full proportion of glveerine which should 
have come over with the amount of fat acid obtained. My assured 
in this case was founded upon the absence of acroleine, as well as 
upon the apparent vield of glycerine, and was, [ think, warranted 
by these combined observations. 

In reference to the third portion of your question, you assert that 
I have excused crroncous positive assertions on the ground that I 
did not consider the matter of importance. [am quite unaware of 
having made any such statements, but have explained the absence 
of careful experiment and the notation of results as being caused 
by my considering the matters involved unimportant. If you will 
point out to me any reference which you think sustains your. state- 

ment, [think Pecan readily show that you are laboring under 
1iSt some misapprehension as to the meaning of the passage in 
question. 
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X Q. 171. In your answer to question 55, in that portion of it 
printed at the top of page 298, you state, as to the first distillation 
experiment, that the fat acid was absolutely pure; that you obtained, 
you were sure, the full proportion of glycerine which should have 
come over with the amount of fat acid obtained. Do I understand 
you to justify this statement in spite of the facts which you have ad- 
mitted, that when you made it you did not know the quantity of the 
distillate, the amount of fat acids contained in it,or the amount of 
the glycerine obtained by the experiment ? 

A. Only to the extent that, as I have said, my confidence as to the 
resulé was warranted by what | believed to be the facts. That one 
of these facts was determined by some one else, and that the two 
others were obtained, not by weighing, but by estimating, of course, 
greatly diminishes the solidity of my foundation. But,as far as I 
was myself concerned, [think | was authorized in feeling confident 
as to the statement I then made, in view of its @ prior? probability 
and the seeming coincidence of two independent confirmatory wit- 
nesses, the absence of acroleine and the asserted purity of the acid. 
If the acid was pure all the glycerine must have been there, unless 
acroleine had been formed; there being no formation of acroleine, 
it would, of course, logically follow that all the glycerine was there ; 
and besides this, in appearance, all the glycerine was there, as I then 
thought. 

X Q. 172. Do vou not think it would be better, in framing your 
answers, to distinguish between those opinions vou form from facts 
which are stated to you by others, or which vou infer to exist, and 
those which are formed from facts of which vou personally have 
knowledge, and as to which alone it is competent for you to tes- 

tify ? 
L485 A. If it were always possible to do so it would probably be 

better to make such a distinction as you indicate between con- 
clusions formed on my own individual experience solely and those 
which result from a combination of ny own observation with those 
of others. But, as in the mental operation by which we reach con- 
clusions, it is, | think, extremely ditlicult, if not impossible, entirely 
to separate our own conelusions, founded solely on our own observa- 
tions, from those in which information otherwise obtained is also 
involved, [ de not know that it would be possible to carry out etlect- 
ively the distinction you suggest. 

X Q. 173. To commence with, then you [do] not know the quantity 
of dry glycerine contained in any one of your experiments, do you? 

A. I do not. 

X Q.174. Will you prepare a statement, in tabular form, showing 
the number of distillation experiments made by you, giving the date 
of experiment, the time of distillation, heat employed (steam, fat, 
and bath), percentage of fat distilled, percentage of fat acid contained 
in distillate, quantity of steam condensed, quantity of dry glycerine 
in distillate, and date of analysis ? 

A. I will. 

X Q.175. You have described the method of analysis used by you 
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in determining the amount of fatty acids in different products an- 
alysed by you. Please state when you first used this method, 

A. I first used this in making the analysis of the product sent me 
by Mr. Gamble, which was prepared by heating fat and water with- 
out lime. This analysis was made about May Sth of this year. I 
had, however, before this experimented with it on known mixtures 
sous to become famiular with its Proper operation, This ex perl- 
mental work was done several weeks prior to this time. 

XQ. 176. What method of analysis did you use before this time 

for determining the quantity of fatty products ? 
List A. T never had any occasion to make this determination 
before. 

X Q.177. You have stated it as your opinion that the method of 
analysis used by Professor Booth, and other chemists in this case, 
Was less accurate than the method emploved by yourself. Did you 
reach this conclusion by (l priori reasoning ; or did vou lnstitute a 
test of the two methods of analyses to find out what, if any, differ- 
ence there was between them ? 

A. In the first instance, | reached this conclusion by what may 
be called @ priori reasoning, founded upon experience in analogous 
euses; but [afterward confirmed my conelusions, as [ have stated 
in my testimony, by making an analysis by both methods of the same 
substance with the results there stated, and in this experiment. it 
appeared that a substance which was shown to contain 50 per cent. 
of neutral fat by the process [used only showed 4.4 per cent. by the 
analysis with alcohol, carried out in the manner recommended by 
one of the most recent authorities, J. Post, whose work Is one of the 
most recent books on technical analysis. 

XN Q. 178. The answer to question 6S details a subsequent test made 
by you, where, by diluting the alcohol, you obtained, comparatively 
speaking, very much more accurate results than you did in the first 
experiment or test. Did you follow this up to see how accurate the 
method might become by further distillation ? 

A. Tdid; T made another experiment, using an alcohol contain- 
Ing ral per cent, of true aleohol by volume, which is. the alcohol 
mentioned in Professor Booth’s testimony as being used by him, and 
the result on the same material was 15 per cent., which is only a 
hundred per cent. out, but is, nevertheless, better than what vou de- 
scribe as the “much better” result obtained. In fact, by varying 
the streneth of the alechol, the quantities taken, the tern peratures 

emploved, and so oon, | have not the slightest doubt that 
LiS,)0 out of a given specimen of tat acids and neutral fiat products 

it would be possible to obtain almost any result that one 
pleased. 

\ (). Wh Are Wwe to understand that vou do hot think Professor 
Booth was justified in using the method of analysis used by him ? 

A. By no means: T have not the slightest intention of criticising 
Professor Booth in any such wav as that, since L regard him with 
vreat respect, but | cousider that the science of chemistry in thus 
connection has made great advances within the last few vears, and 
that, while at the time Protessor Booth made these experiments no 
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better way was perhaps known than that which he used, yet, at the 
present time, a very much better way is known, and that this better 


_way shows that the results obtained by the older method are quite 


unreliable. 

As to the fact that this method used by me is a highly approved 
method, I would cite from the transactions of the German Chemical 
Society, or, to give it its German title, “ Berichte der Deutschen Chem- 
ischen Gesellschaft,” two articles, by Karl Zulkossky, entitled “Con- 
tribution to the testing of fats,” which appear in No. 8, May 21st, 
1SS5, page 1140, and No. 9, June 11th, 1885, page 1515, of the above- 
mentioned journal, in which he speaks of this test with the highest 
commendation, and shows that by its use a great many determina- 
tions in the chemistry of fats heretofore supposed unattainable have 
been made, and suggests many others which can be accomplished 
by means of this method of analysis. 

X Q. 150. Please read your answer to Q. 50, master’s record, page 
279, and state whether the opinions you there express are still main- 
tained by vou. 

A. In the first place, I notice that there appears a manifest error 
in this answer; for, on comparing the record of the experiments 

made by me at Cincinnati, they show that the difference in 
1488 the product obtained by treating the materials for the same 

time, with and without lime, under otherwise identical con- 
ditions, was about 12 per cent.; and therefore this statement, in my 
answer to, question 30, should be modified by saying, “a gain of 
about 12 to 20 per cent,” instead of simply 20 per cent., as it there 
appears. Otherwise, | think, the answer is correct. 

X Q. 181. You did not state in your answer to Q. 30, nor do you 
state now, that vou are aware that the difference between the result 
of the treatment with water and the treatment with water and lime 
more nearly approach each other when increased pressure was used, 
Do you not think that this fact should also be stated in connection 
with that answer, in view of the fact that the pressure used by these 
defendants was, as you know, very much higher than that used in 
this experiment ? 

A. At the time of giving this answer [ had in view only the pro- 
cess as I saw it carried out at defendants’ works, and which, I be- 
lieved, and do believe, is the process which they were then using, and 
have continued to use, as regards the degree of pressure; conse- 
quently, in. stating that answer at that time, [ did not contemplate 
anything beyond this pressure and the result in the manufacture 
thereby obtained. What would be the result at a higher pressure I 
am, of course, unable to say; but, from the experience which T had 
at that time with the coil apparatus, where very much higher press- 
ures were used, and where, nevertheless, Sl} per cent. of free fat 
acids was the best result obtained, I do not think it ts at all safe to 
infer that the apparent law of decrease in the efficiency of lime 
would continue bevend the point at whieh these observations 
reached; in other words, these experiments with the coal apparatus 
seemed to indicate that the best result obtainable without lime, with 
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an enormous pressure, and even with the development of ac- 
1489 roleine, was about SO per cent, while our experiments show 

that with Very moderate pressures and the use of lime a re- 
sult at least as good as 95 per cent. was readily secured. 

XQ. 182. Did you ever obtain 95 per cent. In any one analysis 
made by you of any product? 

A. (Referring to table). I reached 94.9, which was so near 95 
that, for round numbers, [ so stated. 

XQ. 183. You have referred to a result of certain operations with 
a coil apparatus in Cincinnati. Are we to understand that you make 
yourself responsible for the fairness and accuracy of that experi- 
ment and apparatus, and that the apparatus (such as It was) was, 
im your opinion, used in the manner to obtain the best results 
by it? 

A. IT don’t quite understand what you mean by making myself 
responsible; but T fully believe, and think that T have good reason 
for believing, that the apparatus was made and used in such a way 
as to obtain the very best results of which it was capable; and it is, 
in fact, my belicf that, without fundamental modification of that 
apparatus, no better results could be obtained by the process which 
it was designed to carry out. 

X Q. 184. Would you wish as much weight to be attached to your 
opinion on this subject as to your testimony in general ? 

A. IT should, bearing in mind what are its conditions. In other 
words, to the best of my knowledge and belief, this was a thoroughly 
fair experiment, in which nothing was neglected that could have 
been done to obtain a more successful result, were such possible. 

XQ. 185. Do you intend to be understood as swearing as a matter 
of fact that your opinion is, that had the comparative experiments 
tried by you at Cincinnati been tried at a pressure of frou: 200° to 
POU) pounds, Instead of a pressure of 151 pounds, that there still 

would have been a difference of 12) per cent. between the 
1490) product of the digester with water alone and a digester with 
water and one per cent. of lime? 

A. This would depend upon the time during which the operations 
were carried out. If the digestion with water was continued long 
enough, a product of SS per cent., or something over that, might be 
obtained at this high pressure, anid then, of COUPSE, the comparative 
experiment with lime would not go 12 per cent. above that; but if 
the times were such that the digester, with the lime, gave a product 
Which was, practically, thoroughly saponified, [have no doubt that 
the digester containing the water without the lime would show con- 
siderably more than 12 per cent, less of fat acid. 

XN Q. 1S6. Question 185 repeated, 

A. If the time was fixed and there was no change in the water, 
[ do not believe that, even at a pressure of from 200 to 250 pounds, 
a better result would have been obtained than was secured by me 
In the experiment where the materials were heated to 151 pounds 
for IS hours. In that experiment the determinations of glycerine, 
which are shown in Mr. Gamble’s letter, indicated that, after a cer- 
tain point was reached, no further decomposition went on, and it 
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is my belief that this would likewise be the case, even if the tem- 
perature and pressure were increased. Now, if the saponification 
by water was limited to about $4 per cent., and the saponification 
by lime reached (as I think it would do under these circumstances) 
very near to a perfect decomposition of the fat, there would be more 
than 12 per cent. difference in the result. 
X Q. 187. I have not asked you for an argument or for reasons, but 
I have simply asked you to state, under oath, a matter of fact. Will 
you say definitely either that you do, or do not, believe that a change 
ra the experiment of the pressure used to a pressure of over 200 
pounds would show more or less than twelve per cent. difference in 
the products ? 
141 A. I have already stated my opinion as a matter of fact, 
and also given you my reasons for it; but if you prefer the 
opinion without the reasons, | will state that I believe, as a matter 
of fact, that the differenee would be more than 12 per cent. under 
the conditions named. 


Counsel for defendants here moves the master for an allowance of 
time before the close of defendant's evidence to enable him to have 
made, or endeavor to have made, with all reasonable diligence, a 
test of the digester process at a pressure of from 200 to 250 pounds, 
or, in other words, in all respects in conformity with the degeription 
of the answer, as to defendant's process used at the time, with and 
without the percentage of lime there mentioned ; and states that he 
was under. the impression that such tests had been made, and feels 
himself in part responsible for their not having been made, suppos- 
ing his error to have arisen from the fact that having been informed 
a few weeks before the tests were ordered made that the defendants 
were using exactly the process that they were using during the 
period of infringement, and having been under this impréssion 
thoughout, until the testimony revealed the fact that a change had 
been made intermediate between his information and the making 
of these tests, that the process was in all respects identical, he may, 
in directing experiments to be made, have assumed that the diree- 
tion to follow out in every particular the process that they were 
practicing was equivalent to the direction to follow the deseription 
of the answer; and may have been less explicit than he should 

have been, but, because of such impression, in pointing out 
1492 the fact that 200 instead of 150 pounds pressure was to be 

used; and that it is only since so mueh prominence is given 
to this discrepancy in the cross-examination that it has seemed to 
him that there was any oceasion for the expense and delay of re- 
eating the test. 

Remarks of counsel for complainant and decision of master post- 

*ned until next meeting. 


\djourned to Wednesday, July 4th, 1583, at 10 a. m. 

Meeting July 4th, 1855. 

Master and counsel present as before. 

The respondents are allowed until Wednesday, July 18th, 1883, 
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to make further tests, at which time the accounting will be resumed 
after adjournment to-day. 
Cross-examination of ITlexry Morrow eontinued : 


The witness states that he has prepared a table showing the vari- 
ous analyses of material obtained by distillation with superheated 
steam, as requested in question 174, and las numbered these analy- 
ses, consecutively, 1, 2,5, 4, and 5, analysis No. L being the analy- 
sis of the first product resulting from a complete operation, which 
he made in Mareh, and the others the analyses of products pre- 
pared by him after lis return from Cincinnati, in May and June. 
It is as follows: 


bases i 111 lV. V. 
Maas Zora May “oth. June tth June 16th 


Time of distillation —- Hh. 1m. 2h. 40m. 2h. 3 "hh. VO wm 
Heat of steam } zie ©. 201° © 240° 274°. 

+ fut ieee Re ©. weg? C, Ro = | PR BO 

ws buth —- ' be 250° 68 tM? op 7 ; .| 2RB°... 
Per cent. of fat distilled oop. @, woop. @. 2 lo poe. 
Per cont of neid in nhove ; Ss.) poe. st) }?. c. S&S }?. c. 
Quantity of stenm come... LiOern. 400 ¢rm. 250 erm. ZOO erm. 

densed. 

Quantity of dry glycerine 
Date of analysis 


June Ist. Mas Oth Mais Sth June Sth June 18th. 


The further cross-examination of the witness 1s postponed until 
the next meeting. 

Adjourned to Wednesday, July [Sth, 1885, at 10 a. m., at a place 
to be hereatter fixed by the hiaster, 


144 Pursuant to adjournment,the master and respective counsel 

attended, on July TSth, 1885, at Spring Lake, N. J., but, owing 
to the fact that the witness, Henry Morton, had not completed the 
additional tests, adjournment was had to July 20th, 1SS5, at 10 a. m., 
same place. 

The respondents having completed the additional tests, for which 
time was allowed from and after July 4th. the aecounting was re- 
sumed at Spring Lake, New Jersey, on the 20th day of July, 1883, 
the master being present, and also IF. T. Chambers, Esq., solicitor for 
complainant - RR. TL. Parkinson, lsc. solicitor for respondents. 

James N. GAMBLE was thereupon recalled by the respondents and 
examined in chief in relation to the additional tests, the cross; 
examination of President Henry Morton being interrupted for th 
Purpose. 

Examined by R. TH. Parkinson, Esq.: 

(). 1. Have you, since the last adjournment, treated any charge! 
of fat im digesters, one ormore”? And, if so, please deseribe the treat- 
ment of such charges specifically. 


™ 
— 
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A. I have made digestions of fat since our adjournment. On 
Saturday, July 7th, | made a digestion, A; on Monday, July 9th, I 
made another digestion, B; on Monday, July 9th, and Tuesday, 
July 10th, | made a third digestion, C; on Wednesday, July 11th, 
extending into Thursday, July 12th, |] made another digestion, D ; 
on July 12th and 15th I made another digestion, E; on July 13th, 
extending into the 14th, | made another digestion, F, and on July 

14th another digestion, G. 
1495 These digestions were performed in a digester on the prem- 

ises of the Ohio Candle Company, practically similar to those 
in use in our own works. This digester had been recently put in 
good order, and was examined by me before beginning the opera- 
tions. The two gauges which were used, one upon the boiler and 
one upon the digester, were tested with a standard gauge in my 
presence, and T noted the comparison, which showed that there was 
a constant variation between both of these gauges and the standard, 
at the pressures at which we proposed to use them, of about eight 
pounds, the gauges being eight pounds light, and in running these 
digestions this allowance was made; that is, the effort was made to 
carry the gauge on the digester as near as possible at 233 pounds, 
which would be equal to 225 by the standard. The figures I will 
give are the figures corrected to the standard. 

The pressure in these several digestions was maintained as near as 
practicable at 225 pounds standard. 

The time of the digestions was, with the exception of the first, 
equal to the time named in the answer; that is, nine and one-half 
hours running time, or ten hours, including the time required for 
change of water, with the exception of some variations which will 
be named and accounted for. 

After the fat of the. first digestion had been placed in the digester, 
the small or man head being off, the pump was set in motion, and 
its action observed and found to be good—a good discharge. The 
length of the stroke of the pump was sixteen and one-half inches. 
The diameter of the piston of the pump was sixteen inches. The 
number of strokes will be noted in connection with each digestion. 

In each digestion two sets of samples were drawn at intervals of 
one hour, with the exception of the time at which water was changed, 

when the interval was half an hour; that is, the sample 
1496 drawn when the water was changed was a half an hour after 

the one which preceded it. These samples consisted, in each 
set, of a half-pound bottle of the fat and a pound bottle of water. 
In all cases, | believe, the pump was stopped for the drawing of the 
fat samples in order to obtain clearer samples. Generally, for the 
first two or three samples, it required three or four minutes to geta 


, lear sample, and the later samples required from a minute to a 


minute and a half stoppage, with the exception of one digestion, 
which will be noted. That is general; I have not made that exact ; 
| have them here though. 

Each sample of fat was labeled. The first sample taken was of 
the fat used, and was marked, for the first digestion, “ Digestion No. 
1, sample A, tallow or fat used ;” I don’t remember which word [ did 
179—SS3 
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have. The second sample was marked “ Digestion No. 1, sample B’ 
Stock at one hour, tallow, water, pressure about 225.” The Ssucces- 
sive samples were marked in like manner—that is, “C, Stock at two 
hours, “ 1), Stock at three hours,” “ I, Stock at four hours,” a 2 
Stock at five hours.’ “Gi Stock at six hours,” “ II, Stock at seven 
hours,” “1, Stock at eight hours,” “J, Stock at eight and one-half 
hours, or, When there was no change of water, nine hours,” “ KY, Stock 
at ten hours,” except in Digestion B, which was marked “ Kk, Stock 
at nine and one-half hours.” 

The samples of water were also labeled in a siinilar manner, that 
ibs, Divestion No. l,satiple , Water at one hour, tallow, water, 
pressure about 225;7 and inasimilar manner for the succeeding 
hours, that is, “QQ, Water at two hours,” “S, Water at three hours,” 
“PR Water at four hours,’ “ U, Water at tive hours,” “V, Water at 
six hours,” W. Water at seven hours,” “XN, Water ateiglit hours,” “Y, 

Water at elehit and one-half hours, or, when there was no 
197) change of water, nine hours,” “ Z, Water at ten hours,” except 

In Digestion Bb, which was labeled “ Z, Water at nine and one- 
half drours.” 

These samples so drawn were packed in boxes, each containing a 
serics of fat and water samples, and the boxes marked, for the first 
digestion, A; second digestion, B; third, @; fourth, D; fifth, kr: 
sixth, I; seventh, G; and were expressed to the master’s address at 
New York City : 

2 boxes marked A, shipped July 9th. 

2 boxes marked 1}. shipped July ith. 

2 boxes marked ©, shipped July LOth. 
2 boxes marked 1D, shipped July 12th, 
2 boxes marked FE, shipped July both. 
2 boxes marked Fy shipped July lth. 
2 boxes marked G, shipped July T4th. 

The contents of the boxes similarly marked were duplieates. 

The digestion A was of 6,183 pounds of Amor Smith’s tallow and 
SOSS per cent. of water by bulk ; pressure of about 225: time of 
operation was about nine hours—a few minutes over nine hours. 
There was no change of water. The stroke of the pump was six- 
tech and one-half inehes, and its specd at three observations was ten 
to thirteen per minute. This was slower than during any of the 
other digestions, the reason betng that the engine had more work to 
perform on that day than daring the other days. Perhaps it might be 
well to note here that the percentage of water was not what we In- 
tended ; there was water taken in with the fat, and we had a larger 
quantity than we intended. We intended, really, with that opera. 
tion, to have about fifty per cent. of water. And it might be wel], 
perhaps, also to note that the first tive of these operations we deemed 
desirable to perform - that the latter two were suggested by the CON )- 
plainant or his attorney. 

Digestion B was of 6,191 pounds of Amor Smith’s tallow 
LAOS and o0038 per cent. of waiter, the Pressure about 22%) pounds, 
the time of operation 9) hours, no change of water, length of 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN., 1427 


stroke of pump 16} inches, and speed 12 to 14. The actual time 
was 9 hours and 58 minutes. The pump was stopped for 27 min- 
utes, the chain connection having broken. 

Digestion C was of 6407 pounds of Amor Smith’s tallow, 45.20 
percent. of water in each of two charges, pressure about 225 pounds, 
time of operation 10 hours, water changed at about 8} hours, pump 
165 inch stroke, speed 14, two observations. The actual time was 
10 hours and 20 minutes, the chain in connection with the pump 
having broken and stopped twenty minutes, 

Digestion D was of 6,177 pounds of tallow, about 44 per cent. of 
which was Amor Smith’s and 56 per cent. Shillito’s, 50.57 per cent. 
of water in each of two charges, 614 pounds of lime were used, the 
time of operation about 10 hours—a few minutes perhaps over— 
pump, length of stroke, 163, and speed 14 per minute. 

Digestion Eo was of 5,282 pounds of tallow—Shillito’s tallow— 
105.28 per cent. of water in each of two charges, 53 pounds of lime 
were used, pressure about 225, time of operation about ten hours, 
the actual time about 11 hours and 5 minutes, the pump chain broke, 
stopped 25 minutes, and lost over a half an hour in drawing off the 
the first water, pninp 16) inches stroke, speed 14 per minute. 

Digestion F was of 5,254 pounds of tallow—75 per cent. of that 
was Shillito’s and 25 the Butchers’ Association tallow—102.53 per 
cent of water In each of two charges, no lime was used, pressure 
about 225 pounds, time about 10 hours. It was very difficult to 
get clear samples of the fat—had to stop the puUtipe seo much longer 
than usual that we added 24 minutes to the fifth hour to peeke the 
time equal to that of digestion KE. I added 24 minutes ¢ * 

hour, which was the time shown by figures was» ry 
1499 to compensate for the longer delay. The water was changed 

at say nine hours—that is, this additional time made it later 
than usual. Pump, stroke 164, speed 14. 

Digestion G was of 4,815 pounds of tallow—Butchers’ Association 
—536 pounds of fat acids from digestions D and EF, making a total 
of 5.551 pounds. There was SY.77 per cent. of water in each of two 
charges, no lime used, pressure about 225, time about 10 hours, 
water changed at S} hours, pump 16) inches stroke, speed 15. The 
speed was slightly diminished on this day, also, in consequence of 
the speed of the engine being less, it being more heavily loaded than 
on previous days. 

The three brands of tallow used in these digestions are considered 
prime tallow. If there should be any difference, the Butehers’ As- 
sociation might perhaps be considered superior. No difference, 


however, is ever made in the market in prices, and they are consid- 


ered usually prime tallow, the best tallow, as good as ean be had in 
Cineinnati. 

We took special pains to have the pressure as uniform as possible. 
After beginning the operations I found that the gauge upon the 
boiler was different from the gauge upon the digester, about seven 
pounds, and gave directions, therefore, to the fireman to maintain 
the gauge at the boiler at 240 pounds, which would give the press- 


ure upon the digester 233 pounds by the gauge or 225 pounds by the 
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standard. The gauge at the boiler was marked, and great care was 
used, and with, in my judgment, very excellent result in maintain- 
ing the pressure. | doubt exceedingly whether in any of our opera- 
tions, in our regular work, we maintain so uniform a pressure. I 
was careful to see that the fat went in properly, and that all the 
operations were carefully conducted. | 
This difference between the gauges, of about seven pounds, 
1500) usually exists between the pressure upon the boiler and upon 
the digester, even Where the guupes are equy ally correct, 

The lining of the digester was of copper, the pump brass. Sam- 
ples were drawn out over an ordinary copper chute that we have 
from the try-cocks ; we took especial pains to wash this out thor: 
oughly with water and fat each time that we drew a sample. 

The digester had not been in use immediately preceding these ex- 
periments, but it had been recently put in good order and thoroughly 
re pares a so that it was prepared to bear this pressure. 

(). 2. Can you state what amount of water was used in each charge 
in the food as carried on from ISTO to 1875” 

I cannot state positively from recollection of what was abso- 
lutely used. My recollection was, however, that it was in each 
charg » about fifty per cent, of the fat, and this recollection is con- 
firmed by the amount of glycerine water obtained. 

(5. What percentage of water did vou um to meee: in the sev- 
eral charges, and how does it happen that the amount given is not 
anexact ratio* 

A. IT have explained with regard to digestion A) that water was 
Introduced with the fat we didi’t intend to put on. 

In digestion B the percentage is about what we intended, 50. 

In digestion © we by some means got more fat into the digester 
than we intended and left less space for water. 

In digestion D the percentage is very nearly what was intended ; 
the intention was to put in fifty per cent. of water; it proved to be 
ODT per cent, 

In digestion FE the intention was to putin LOO per cent. of water 
and itis 105.28. 

The percentage in Fo was intended to be 100 in each charge and 
Was 102.55. 

The percentage in G@ was intended to be 100 and was 98.77. 

150] These differences arose fromthe ditheulty of getting the ex- 

act amount of fat we Intended into the digester. We weighed 

out an exact amount and made some allowance for what might be 

left—in the vessels from whieh we took it to the digester a little 

would necessarily be left—and when we weighed that back it varied 
a little in the ditlerent digestions, this amount that was left. 

The weight upon which the percentage of water given here wes 
ascertained was taken after this remnant was weighed and after the 
digestion Was 1) progress. 

Q. 4. In what condition did the fat go into the digester in res) ect 
to temperature ” 

A. It was thoroughly melted and something above the melting 


) 
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point of tallow—not, I think, as high as 212. It is difficult for me 
to say positively what temperature it was at. 
It was blown in by steam from a closed tank. 


Cross-examination by Mr. CHAMBERS: 


X Q. 5. Besides the seven digestions which you have deseribed, 
have you made any others since the fourth day of July? 

A. I did, three others. 

X Q. 6. Please state what they were. 

A. They were intended to be in this series but through errors 
they are not correct and were rejected. 

| performed two digestions—one on July 10th, which was to have 
been like digestion D; also on July 10th a digestion which was to 
have been like digestion E. The samples for these were not sent 
forward. The digestions were completed, but it was discovered that 
an error had been made in the quantity of lime used, so that I could 
not positively state the amount which had been used. Therefore 

these digestions were set aside. 
1502 On July 12th a digestion was performed which was to have 

been like digestion EK. In weighing out the fat for this diges- 
tion our weighmaster misunderstood me and weighed the same 
quantity of tallow as was put into digestion D, or thereabouts. This 
error was not learned until the lime had been added. I had, there- 
fore, in the digester about 6,100 to 6,200 pounds of fat and 53 pounds 
of lime, which would represent nothing in this accounting, and the 
digestion was not finished. It was blown out. 

X Q. 7. You stated that these experiments were made at the works 
of the Ohio Candle Company. These works are practically owned 
and managed by your firm, are they not? 

A. They are, practically; yes, sir. 

X Q. 8. Were all the experiments made in the same digester? 

A. They were. 

X Q. 9. How did you ascertain the amount of percentage of water 
which you used in the different experiments? 

A. By the measurement of the digester, calculating its area and 
allowing for so many cubic feet of water in volume. 

X Q. 10. The water was not actually weighed in any case? 

A. No; it was not; it could not be very well. The water is blown 
in from the boilers under a pressure of 200 to 225 pounds. It is 
measured by placing in the top of the digester a small cock, to which 
a pipe is attached. This cock is left open, and when the surface of 
the water has reached the bottom of the pipe the water comes out. 
We find the surface of the water in that way. 

XQ. 11. In giving the different weights and times did you depend 
entirely on your own observations or on the reports made to you by 
subordinates ? 

A. In regard to times, I depended entirely on my own ob- 

1503 servations; in regard to the weight, the weighing was done 

under my supervision. I did not do the weighing. It was 

carefully done, and I believe correctly done, and I was careful to see 
that it was so done. The lime I weighed myself. 
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X QQ. 12. Besides the two samples which were sent in duplicate to 
the master, as you have stated, did vou take any other samples? 

A. I drew a few of water and a few of fat acids, the products of 
the digestions. 

XQ. 13. What did vou do with these? 

‘A. Thev are at our works. Some of the suunples of water T tested 
with the hydrometer to see the strength. 

XN Qo 1A Did vou have any analysis made of the fat acids? 

A. TL did not. 

XN Qo 15. tis customary, is it net, in the ordinary operation of 
using the digester to test the progress of the decomposition by taking 
the specific gravity of the glycerine water from time to time? 

A. Well, TE should not say that it was customary. It ts done at 
tines, but not constantly oras a matter of custom. 

X 2. 36. 8 te, practically, the best test that could be emmploved 
during the process of decomposition, Is It not” 

A. T should regard it as good as any during the process. 

X (). 17. Did vou tnake but one experiment with the addition of 
a percentage of fat acid to the tat? 

A. That is all. It was my understanding that that was about 
What was desired, and so T made but one experiment. 

(The master states that he received by CX PTEss, In the city of New 

York, from Cincinnati, fourteen packages, marked, in duplicate, 
loOk A, Bb, (C, Dk, Fy and G. One of each such packages Was for- 

warded by express to President Henry Morton, at Hoboken, 
N. J. and the duplicates thereof were forwarded to Booth & Garrett, 
at Philadelphia, Pa.) 

Adjourned to July 21st, 1885, at 10 a.m. 

Meeting July 21st, 1885, 10 a.m. at Spring Lake, New Jersey. 

Master and counsel present as before. 


Further cross-examination of President Henry Morton deferred 
at the request of the solicitor for respondents, and divect examina- 
tion resumed in relation to the experiments trade since the wdjourn- 
ment on July 4th. 

IHexry Morron recalled for respondents. 

Examined by Mr. Parkinson : 

(). ISS. Ilave you, since the last adjournment, received any boxes 
of samples from the master; if so, how are these boxes marked, what 
did they appear to contain, and have you made any analyses of any 
of the contents of such boxes? 

A. TL received in all seven boxes marked with the letters of the 
alphabet from A to G, inclusive. Each box contained two sets of 
bottles, 10 or Tl in each set—that is, 10 in some and 11 in others. 
The two sets in each box contained—one of them a fatty material 
and one of them a watery material, which had the appearance of 
What Is commonly known as glycerine water, derived from the d?res- 
tion of fats. I did not make any examination of the glycerine water, 


aw 
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but made analyses of as many of the fatty materiafs as the 
1505 time at my command allowed. Four of the boxes only 

reached me on the 18th, and since then I have kept at the 
work of making these analyses and preparing the substances for the 
analyses continuously, until I had just time to cateh the train by 
which I arrived here last evening. 

(.. Ist. Where were such analyses made, to what samples did they 
relate, with what facilities and opportunities, and by what process 
of analyses, and with what results? Please produce, if you can do 
so, or state, in the form of a tabulated statement, the results obtained 
from them separately, 

These analyses were all made by myself in my laboratory at- 
tached to my house, and with every facility with the exception of 
tinie, this being, iis | have already indicated, very limited. | was 
hot able to make duplicate analyses In several cases where | should 
have liked to do so. The samples analyzed were the whole of the 
first series and the later members of the other series, going as far 
back as my time allowed. 

l may as well mention here that | consider this series of experi- 
ments prepared by Mr. Gamble as having great scientifie value, as 
being probably the first series of any sach extent or character which 
have ever been prepared, and it is my intention, as svon as possible 
{that is, as soon as Tam at liberty from the present examination), 
to go on with the work of analysis on these samples until I have 
completed the whole series, making duplicate analysis wherever it 
seems desirable, and the results of these I will be happy to furnish, 
as soon as 1 get them, to any one interested in this case. 


(Counsel for complainant calls on the witness to state whether the 

the work, so far as completed by him, is sufficient to enable 

1506 him to form his opinions, without the possibility of their being 

modified.or changed by the result of a more complete analysis 

of the samples; and if the experiments made are not sufficiently 

complete he requests that they be carried on until the witness can 

be positive that his conclusions will not be modified by further pros- 
ecution of the work.) 


The Wirness: As far as these analyses go I regard them as en- 
tirely reliable, and do not anticipate that any conclusions which I 

‘an draw from these will be modified by the further work which I 
propose doing in filling up the series - analyses as I have stated. | 
do anticipate that | shall be able to draw a great many conclu- 
sions from the complete data as to the composition of all the speci- 
mens prepared by Mr. Gamble, but of course [ cannot now even 
know what those additional conclusions may be, but see no reason 
why they should modify any that can be founded on what is already 
accomplished. 

As a matter of fact I have as yet had no time to carefully study 
these results. The larger part of them were calculated out last even- 
ing as I rode down here on tlhe cars, and were entered on the table 
this morning. I can, however, see that there are many questions 
which could not possibly be answered on the basis of the analyses 
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already made. For example, if it were asked, What is the effect of 
adding free fat acid to the contents of the digester?” it would be im- 
possible for me to make any reply founded on the three analyses out 
of the series of eleven substances Involved in that particular experi- 
ment. If, therefore, T was mistaken in the impression [ got up to 
this point, that my vork in making these analyses and my testl- 
mony in reference to them was simply to be confined to such 

such analysis and the statement of results, and it Is proper 
507) that T should testify as to conclusions and deductions from 

them, it would then be hecessary for me to complete the 
analysis of all or nearly all the specimens which have been referred 
to, which would of course OCCUPY -a considerable time. In other 
words, T should work this matter up exactly as I] would the re- 
search for publication which [ propose to make. 


(Thereupon, after discussion participated ino by the master, coun- 
sel, and withess, the solicitor for respondent requests postponement 
of the accounting until the analyses can be completed, and after con- 
sultation with the Witness such postponement was had until Satur- 
day, July 25th, IS85, at 10 alm. at same place, Spring Lake, New 
Jersey.) 


Meeting at Spring Lake, N. J., July 28th 1SS3. 
Master and counsel present as before. 


Examination of Henny Morron continued: 


Q). 190. Have vou since the last adjournment made any further 
analyses of the samples referred to at the last meeting, and, if so, 
can you produce a table showing the results as well of these analy- 
ses as of those referred to in the last question? And complete vour 
answer to the last question, Including there in iis well analyses made 
and the results obtained since said adjournment as those to which 
the question specifically related. 

A. Since the said adjournment To have made a large additional 

number of analyses, having in facet analysed all but fifteen of 
1508 the seventy-six samples of fatty material sent me, and made 

duplicate analyses In several cases, | produce a table show- 
ing the results of these analyses, and have marked on the same the 
figures 2 or 5,as an exponent, where the results given are the aver- 
aye of duplicate or triplicate analyses. 

(Said table is here offered in evidence and marked “ Def'ts’ Ex- 
hibit Table of Analyses at 225 Pounds.”) 


My only reason for not completing analyses of all the samples 
sent me was that | found the time too shortsand, though | worked 
until there was just time to catch the latest train last night, it was 
Impossible for me to complete them all. Those I left Incomplete 
were those which seemed to me to have least bearing upon the ques- 
tions here involved, 

To return to the previous question, the answer to which T left in- 
complete, | would say that the method of analysis used by me was 
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that which I have deseribed in general terms in my testimony given 
in Cineinnati, and which, as I then stated, was first announced by 
Hausamann, in Dingler’s Polytechnic Journal, and it seems to me 
that this would be an appropriate place to offer a translation, which 
I have had prepared, of the article in question for convenience of 
reference. 


(The translation referred to is here offered in evidence and marked 
“ Def'ts’ Exhibit Hausamann Article.) 

It is to be understood that the process as originally deseribed by 
Hausamann has been modified by mein the manner that I will 
presently explain, and, as illustrating the reasons for those modifi- 
cations, and as supporting their propriety, [ would desire to refer to 

certain articles which have been, [think, already alluded to in 
1509 my testimony, and of which I have also translations as well as 

originals here with me,these being two articles by Max Groger, 
published in Dingler’s Polytechnic Journal in 15882, vol. 244, page 
505, and vol 246, page 286, respectively, and an article by Carl Zal- 
kowski, published in the Transactions of the German Chemieal So- 
clety for 1583 at page 1140. 

(The translations referred to are offered in evidence and marked 
“ Defendants’ Exhibit Groger Article No. 1, Groger Article No. 2, 
and Zulkowski Article,” respectively.) 


The method of analysis pursued by me in full is as follows: The 
prepared sample was weighed out to the amount of 5 grammes. 
This was dissolved in 100 cubic centimeters of pure hot alcohol, of 
% percent. This is known in the market as Webb’s 96 per cent. 
cologne spirit. When the fat was thoroughly dissolved, if possible, 
by heating the aleohol (and this was the case in all but a few sam- 
ples containing very little free fat acid, and in those cases the heat- 
ing was continued, with frequent shaking, until I was convineed 
that all the free fat acid was dissolved in the alcohol), the solution 
or mixture was brought under a burette containing a standardized 
solution of caustic soda in alcohol, approximately normal, and this 
| soda solution was allowed to flow slowly into the solution or mixture 

(to which a few drops of alcoholic solution of phenol ophthaleimn 
had been added as an indicator) until an easily recognized red 
tint was produced, which indicated that a very slight excess of 
caustic soda had been added bevond that required to neutralize 
the free fat acid, thus rendering the fluid faintly alkaline. The 
, amountof the soda solution required to produce this effect was care- 
Sfully read off on .the buretie, and then an additional amount added, 
so as to secure a large excess of soda beyond that which would 

1510 be needed to saponiiy any remaining neutral fat. The mixture 
( was then heated so as to gently boil for thirty minutes, after 
Which the vessel containing it was placed under a burette supplied 
With a normal solution of sulphuric acid, and this added, drop by 
drop, until the red color disappeared. The amount of the normal 
solution of sulphurie acid required to accomplish this result was 
¢lso noted ; and this, with the previous determination of the alkah 
1SO—SS3 
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needed to obtain a red color, and of the total amount of alkah 
added, gave the data for each analysis. In order to use these data, 
it was necessary, of course, to know the exact relation between the 
acid and alkaline solutions under the circumstances of their use, 
and this was done by taking 100 cubic centimeters of the same 
alcohol, adding to it the indicator, heating it, then adding five 
cubic centimeters of the alkaline solution, boiling the mixture for 
half an hour, and then adding from the normal acid solution until 
the red color disappeared. The amount of normal acid solution re- 
quired for this purpose was carefully noted. Then five more cubie 
contimeters of the alkaline solution were added to the mixture, if 
was boiled again for half an hour, and aeid from the normal solu- 
tion again added until the red color disappeared, showing that the 
alkali had been neutralized. By a comparison of these results it 
was, of course, easy to determine both the ratio of the acid to the 
alkali solutions and also whether the aleohol contained any acid or 
othe material capable ol Influencing the results. Dy Usthe the 
pure alcohol, Which | have desertbed, | found thrt he appreciable 
correction was needed on this account, but have taken, as a precau- 
tion. in cach case, the second determination as the more reliable, since 
any substance in the alcohol reacting in anv way with the alkah 
would lave been climinated by the first treatment. With the ratio 
between the alkaline and acid solutions determined, as T have just 

deseribed, the method of calculating out the results of analyses 
1511) then consisted in multiplying the amount of acid used in the 

linal step by this ratio, and then substracting the number so 
obtained from the total amount oft alkali used. This ditference repo 
resented the amount of alkalt required to neutralize the entire fatty 
acid, either free or combined, in the sample, and by dividing this 
quantity into the amount of alkaline solution first used to neutralize 
the free acid in the mixture the percentage of free to total acid was 
directly obtained. “Phe conditions under which these analyses were 
made were, as T have said before, favorable in all respects, except 
that the limitef time did not allow me to duplicate them all, or nearly 
allot them.as TP should like to do; but, as they stand, I feel satis- 
lied that they are correct within one per cent. 

[ should also remark here, as bearing upon. their value, that, 
almost without an exception, the calculations from the data, ob- 
tained, as T have described, were made after | left my laboratory, 
and there lias been no sort of selection between the different resalts, 
nor any Knowledge on my part.a’ the time I was making one analy- 
SIs, What beart ne i had or might have Ot} others, or on the subject 
at large. T simply obtained the data for ealeulation, and the results, 
as shown tn the table, were ealculated afterward. There are one o 
LWo exe pettons to this veneral Stitement, as, for example, I recollect 
one case, in Which an analysis made very late in the day, when the 
light was bad, was noted, but afterward discarded as presumably in- 
correet, and another case in which T allowed too much acid to run 
in, and though Lattempted to titrate back,as it is called, technically, 
by adding alkali, vet was not satistied with this irregular operation, 
and rejected this analysis also. The first analysis to which T have 
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alluded was that of sample 1 of series number 2, which I made on 
the 17th of July, between 6.05 and 6.55 p. m.,and which I rejected— 

hence it does ifot uppear on the table. This rejected analysis, 
lol2 | may here mention, showed SU.S, and the accepted analysis, 

as the table shows, is 91.6,a result of two determinations. 
The other case was an analysis of the sample number 4, 1, where | 
overran the acid, and that result was {4. while the correct one sub- 
sequently made was 91.5. Those that I have referred to are, I 
think, the only eases in which I have rejected any analysis whieh I 
have made; otherwise the table embodies the entire work which I 
have done on this subject. 

(Juite as important as the method of analysis used is the prepara- 
tion of the samples. I will, therefore, deseribe this. As a consider- 
able number of these samples contained lime, it was of course nee- 
essury to remove this lime previous to making the analysis. This 1 
did by taking fifty grammes of the sample, putting it in a beaker, 
adding ten cubic centimeters of a solution of sulphuric acid made 
by mixing one part of chemically pure sulphuric acid, by weight, 
with five parts of water, and also adding one hundred cubic centi- 
meters of water. This mixture I heated on a water bath, with con- 
sant stirring for 15 minutes. I then set it aside and allowed it 
to cool, pierced two holes through the cake of fat, allowed the water 
to run eut, rinsed it, filled ittup with water again, again placed it on 
the water bath, and stirred it for tive minutes after it was melted, 
again allowed it to cool, and removed the water as before. This 
process I repeated until the water, which had been heated and 
stirred up for five minutes with the fat, showed no trace of sulphuric 
acid on testing with litmus-paper, after which I treated it once more 
With water, and then having poured the water off melted the fat and 
filtered it into a bottle. In order that everything might be identi- 
cal with the Various sumples, I, in the first Instance, treated also 
those which did not contain lime in the same way, except that I used 

only half the amount of dilute sulphuric acid, but on my re- 
1513 turn to Hoboken last Monday I made several experiments by 

treating two of these sutmples, which did not contain lime, 
with acid as above, and also by simply washing them once in the 
same manner—that is, by melting and stirring with water, then re- 
moving the water and filtering. The analyses of these being in one 
case absolutely identical, and in the other case only differing by 
ohe per cent., I concluded that the treatment with acid for the 
samples not containing lime was unnecessary, and therefore after 
this only washed in the manner I have described, with water, those 
samples which contained no lime. 

I also made determinations of the specific gravity of the glycerine 
solutions sent tome. These were made by pouring the contents of 
the bottles, one after the other, Into a specific gravity jar or hvdro- 
meter jar, and floating in it a delicate hydrometer, one of a set of 
six, which enables one to read actual densities to ;,'y5th of the den- 
sity of water, water being taken at a thousand. Some of these liq- 
uids contained a considerable amount of fat which existed in them 
as so permanent an emulsion that it could not be removed by filter- 
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ing through the ordinary chemical filtering paper. I, however, fil- 


tered several which were in this state, but did not find any notable 
difference between the filtered and unfiltered liquid; therefore I did 
not take up the time required to filter all, nor do LT think that any 
yreal modification in the densities has been caused by this condition, 
having in view the care which T took to get rid of the fatty matter 
asamuch as possible where it was floating on the top in emptying 
the bottle. Being somewhat limited tor time, and the liquids in 
series No. | showing considerable sign of fermentation, [T did not 
attempt to determine thy ir densities, this series also, as [ understand 
it, being of Iittle Importance as hot representing any condition which 


| understand to be mnivolved., Put l have obtained the densities of 


all the others, and present this table on which | have written 
I514 them out. On this table Lhave marked a vertical line oppo- 

site the numbers where there was a evreat deal of fat with the 
glycerine water. The determinations of series 2 and 5 were made 
and noted down by myself, and the rest of them, as I had not time 
to accomplish it, were observed and noted by one of my assistants 
under my immediate supervision and Instruction, 


(Vable last referred to ts offered ino evidenee and marked “ Def’ts’ 
Exhibit Table oft Glycerine Water. Densities at 2) lbs. Pressure.) 


Q). 191. How, if at all, are the opinions heretofore expressed by 
vou as to the relative ethicreney of the Tilghman process (1 mean 
the Tilghman process unmoditied, — In respect to mechanism 
and degree of pressure) and the process used by the defendants af- 
fected by the results of the analyses or other Investigations made 


_ 


by vou since the adjournment ot July dth? 
A. To have made ne tivestigations on tis subject since the date 
vou have mentioned, but have, of course, made a number of analyses 
of the produets obtained by Mr Gamble, and the results of these 
analy Ses seen) Fo the To stpport rh ak Ve mV re tnarkable wav many of 
the opinions which [have already expressed as founded on previous 
eXperlnents rasta by tivself or others. Thus | had stated before 
that in the process as carried out by the defendants 1 considered 
that the one per cent. of limi cmiploved Was a most eficient factor 
inthe production of the result obtained, and this opinion [tind 
confirmed in the most marked manner by these analyses. Thus, if 
we compare together sertes Nos. 2 and 4, which, as T understand, are 
alike in their conditions, exeept that in No. 2 no lime was used nor 
Was the water changed, whilein No. 4 one per cent. of lime was used 
and the water was changed between the times when samples 

151500 J and KK were taken, we shall see, in the first place, that ina 
single hour where the lime was present about 65 per cent. of 

free fat ach Ll was developed, and that it) three hours 9] per cent. of 
free fat acid was developed, which was only reached in the process 
2, where no lime was present, at the end of eight hours. In facet, 
where the lime was absent and no change of water oceurred, at the 
end of 92 hours only YL5 per cent. of free fat acid had been ob- 
tained, and the fact that only a variation of 1 per cent. occured in 
this experiment from the 7th hour to the end of the operation, 
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seems to me to indicate that with the conditions then existing no 
appreciable increase in the yield of fatty acid would have been ob- 
tained in any reasonable time. Even where a much larger quantity 
of water was used, as In experiment No. 1, where 80 per cent. of water 
in place of 50 was added, the final result is practically no higher. 
A It would also appear that, under the conditions of the patent as to 
the amount of water employed and the conditions of time and press- 
ure stated in the answer, the product produced would have con- 
tained at the best under 92 per cent. of free fat acid. Such a produet 
Was notably inferior in purity, and, therefore, manifestly less valuable 
than that obtained by older processes. To bring the product from 
this condition up to one in which its purity would be equal to that 
of the product obtained by older processes it would appear that a 
change of water is absolutely necessary, together with the aid of 
lime. These analyses seem to show that this change of water had 
the effect of increasing the free fat acid in the product by from four 
to five per cent., Wherever such inerease were possible without getting 
hevond 100 per cent. Thus, in series No. 3, the change of water 
increases the fat acid by four per cent.—that ts, from 12.5 to 96.4; 
in No. 4 it changes it just five per cent., from 92.7 to 97.7; In Nod 
the change of water only raises the fat acid 2.6, from 96.7 to 
L516) 99.3, but it is manifest that having got to {6.7 there was not 
joom enough for a tive per cent. addition. In series 6 the 
change of water causes an increase of fat acid of about four per 
cent. : here aga, however, the result approaches close to the possi- 
ble imit. In No. 7 the increase produced by the change of water 
is about four per centoin this sample, also the product having reached 
‘4.7 per cent. prior to the change of water. The remarkable action 
of lime in facilitating the saponitication isalso strongly shown if we 
compare samples D. obtarned at the end of the third hour, in diges- 
tions 2. 3. 4. and 5. 2 and 5 being without lime and 4 and 5 with. 
In this case, without lime. at the end of the third hour, we obtained 
in one case O68 and In the other case Ol per cent. of free fat acid, and 
with lime #1 and 5, an increase of more than tifty per cent. on the 
amount obtained without lime 
Another curious effect exhibited by these results is the following: 
Where lime is present it would appear that almost the maximum 
result, especially where the amount of water was fifty per cent., is 
obtained at the end of the third hour, and that after this the subse- 
quent digestion seems to have little or no effect. The small fluetua- 
tions, for instance, which are shown in series 4, between sample D 
and sample J, [ should regard as being within the limit of error in 
such a method of analysis, or very nearly so, and that these results 
show a practical identity between the sample taken at the end of the 
third hour and that taken at the end of eight and one-half hours. 
( In the sample in series 5, where the amount of water used was equal 
to that of the quantity of the fat, there isa gradual inerease, amount- 
ing in all to about three per cent., between the sample taken at the 
end of the third hour and at the end of eight and one-half hours ; 
but, in any case, it would seem from the results of these analyses 
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that, where lime was used, if the process had been carried out 
1517. for three hours, the water then changed and the action con- 
tinued for perhaps an hour more, a practically perfect saponi- 
fication would have been secured—that is to say, Oe of 99 per cent. 
free fat acid, and, therefore, that in this case the addition of one per 
cent. of lime would have reduced the time to one-half. Or, again, 
if we compare the digestion No. 4 with digestion No. 2 we see that 
where the lime was present the result of YL per cent. free fat acid 
aoe obtained at the end of three hours, and without lime, In series 
4 ‘ut the ena of eight hours : therefore the efliciency of the lime iis 
thus shown, or its capacity of effecting saponification under cond- 
tions otherwise identical, is expressed, T think, by this time relation 
of 3 to S—that is, it could do in three hours what otherwise required 
eight. Orif we look upon the process as a process of effecting some- 
thing, the one per cent. of lime doubles the etlicieney of the general 
process of effec ting this sapon tic ation. It is true thatin the process 
used by respondents at the time referred to the heating Was Col- 
tinued after 91 per cent. of free fat acid had been obtai ined, with no 
practical effect for five and one-half hours more—in other words, the 
lime having done the work in three hours, the water, under pressure, 
had nothing to do and accomplished nothing in the remaining five 
hours, and the final pure product was obtained by the additional 
action of the changed watér. These results, looked at in thig wav, 
seem to me to support what T have previously said as to the great 
portance of those moditications of the Tilghman process involved 
In the use of lime and the changing of the water, which constitute 
the distinguishing characteristics of the process as used by respond- 
ents, 

In certain respects my previous impressions have not been fully 
sustained, and T will proceed to port these out. It Was hiv opinion, 
from the experiments which [had made, or of which [T was cogni- 

zant, that it would be impossible, by the action of heat and 
1518S) water alone, at any pressure, to get a better result than was 

obtained in the experiments which | witnessed at Cincinnati 
with the coil apparatus, where so very ligh a pressure and heat 
were used. But these results show that, with the amount of water 
mentioned In the patent, as geod a result as 91.5 per cent. of free 
fat acid, in one case, and 92.3 in another could be obtained without 
the use of lime or change of water, where the pressure was carried 
up to the point of 225 pounds, in a closed vessel with a stirring ap- 
paratus, and was so maintained for 9) hours. But, as [T have al- 
ready explained, I do not consider such a product iis coming up» to 
the requisite standard of purity In a material to be employed for the 
manufacture of candles at the date of the patent. 

Those are the only points that now occur to me, though there may 
well be others which [should realize on carefully reading Over ny 
testimony. 


(Counsel for complainant objects to so much of the above auswer 
as deseribes a hypothetical process and institutes a comparison be- 
tween It and the process which counsel describes as the Tilghman 
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process, as irresponsive to the question and as entirely irrelevant to 
any matter at issue in this accounting.) 


Adjourned to same place, at 10 a. m., on July 30th, 1883. 


lol) Mecting at Spring Lake, N. J., July 30th, 1883, 10 a. m. 


Direct examination of Henry Morton closed and cross-exami- 

nation resumed, 
bv Mr. CHAMBERs: 

XQ. 192. Please read over my cross-question No. 185 and three 
answers which vou gave to that question, and state what corrections 
you wish to make in your answers to that question. 

A. I have no other correction to make to those answers than that 
which I have already made at the conclusion of my direct testimony 
at the last session, namely, that from these experiments [ find that 
a better product could be obtained at a pressure of 225 pounds in 
nine hours than was obtained by me at a pressure of 151 pounds in 
eighteen hours. [ had supposed, from the failure to produce even 
as good a result, with the pressure of 2,000 pounds, in a coil appa- 
ratus, that it was not likely that any improvement would result 
from mere increase of pressure ; : but the ‘se subse “pue nt expe riments 
have shown that, using the digester form of apparatus, a better re- 
sult was obtained at 225 pounds pressure than was secured in the 
coil apparatus at 2,000 pounds. 

X Q. 195. When you speak of the coil apparatus in your above 
answer, do you mean to be understood as referring to those experi- 
ments made in your presenee at Cincinnatl, or to be speaking pen- 
erally ? 

A. I have, of course, especial reference to the experiments which 
| myself witnessed in Cincinnati, but 1 regard those experiments as 
a fair expression of the capacities of that apparatus, and *believe 
that the results of those experiments fairly exhibited the capacities 
of the coil apparatus described in the Tilghman patent. 

X @. 194. Do you not think that vou should speak with a 

1520 little less confidence on this subject, in view of the fact that 

you have been forced to acknowle dge that eve ry conclusion 

you drew as to the © apacity of the process in a digester form of ap- 
paratus to be false? 

A. I do not, for this reason: In so far as my earlier conclusions 
have been modified by subsequent experiments, they were conclu- 
sions which went bevond and outside of the conditions of the earlier 
experiments from which they were drawn; but in what I said in 
reference to the coil apparatus I founded my opinion upon experi- 
ments involving, as 1 understand, all the conditions set forth in the 
Tilghman patent in reference to the structure and use of this appa- 
ratus; therefore I do not see any room here for any new or different 
result, unless under conditions which were such modifications as 
would be exeluded as not being within the Tilghman patent. 

X Q. 195. Are you aware of the fact that the statement which you 
made as to the condition of the emulsion in the coil apparatus as it 
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left the machine is flatly and directly contradicted by another expert 
cm ployed by the defendants to assist In those experiments ? 

A. Tam not. 

X C). [fM), You stated, in answer to question 2, master’s record, 
page 257, that in the experiments which you witnessed “ the emul- 
sion flowed In a smooth, regular stream almost throughout. Just at 
the start there was a momentary obstruction and rush of the emul- 
sion, but this was not repeated,so far as my observation went, although 
there was a little variation in the rate of flow, due, as I believe, t 
small irregularities in the working of the pump, which were, m 
doubt, also the cause of the variations in the pressure. ! think that 
covers the ground.” Mr. William L. Dudley, who was employed as 

anexpert by the respondents, sites as to this same experiment 
1521 as follows, at puigee 220, cross-question I: “In some eases the 

flow would altogether couse fora few seconds; then it would 
begin again, sometimes running watery, having a turbid) appear- 
ance, and then it would sometimes change from that toa thick, 
curdy mass, Which would) be squeezed out through the opening. 
The changes, as a general thing, were not very sudden—that is to 
say, it would not go by sudden impulses or spurts; it would run out, 
but vary in that way; sometimes it would close off; then it would 
start again, run fast or slower, as the ease might be. Now, then, I 
think on one or two occasions, Where the pipe seemed to get clogged, 
it would throw out the mass with some considerable force. We were 
more liable to notice that In the beginning of the operation than 
when we got under way.” Do you wish, in view of Mr. Dudley’s 
detailed deseription of the manner in which this emulsion eame 
out, to reiterate and stand by your statement in answer to ques- 
tion {? 

A. Ido. Theonly time that I noticed any irregularity in the flow, 
except such as [have indicated in my previous answer, was Just at 
the starting, when such an obstruction and sudden outgush took 
place, as T before indieated, but after this [saw nothing of any such 
extreme irregularities as Mr. Dudley seems to deseribe. In faet, I 
do not see how the samples could have been collected, as LT know 
they were, did such irregularities occur, since, in the instance which 
[ have referred to and when T was about to collect the sample myself, 
[ was very thoroughly splashed with the mixture as it struck the 
bottle which T was holding to colleet a sample. 

XQ). 198. Mr. Dudley states that these sudden impulses oeeurred 
only on one or two oceasions, and in this he quite agrees with your 
own statement. The other changes, he says, took place gradually, 
and in that ease there would be no difticulty in collecting samples, 

would there? 
1522 A. That would, of course, depend upon the circumstances 
of the ease, but, as T have already said, | did not notice such 
changes as are here referred to either at the time —, nor did [ observe 
any irregularity in the samples as to the quantities of fat and water 
present therein, which T think would have attracted my attention 
had they existed. 
XQ. 199. Mr. Dudley swears that this state of facts existed. Do 
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you mean to be understood that this state of facts did not exist, and 
as founding your opinion on the fact that you did not notice the 
existence of these facts ? 

A. I mean to be understood as swearing that, to the best of my 
knowledge and observation, the state of facts which existed were 
precisely those which I have described in my former testimony, and 
that in so far as the statement made by Mr. Dudley may seem to be 
a. variance with the statement which I have made this variation 
“av result from some difference in his method of stating or his 

wans Of observation. I cannot, of course, be expected to swear to 
anything but what I myself have seen and know in such a matter ; 
certainly not to swear on the basis of the absence of observation or 
knowledge. 

X 4. 200. Who collected the samples in this experiment ? 

A. ] mvself collected the first One, and after that one of the assist- 
ants, at Mr. Gamble’s request, though I watched the operation near 
by. 

X Q. 201. Mr. Dudley was examined asa witness on behalf of the 
respondents, and in answer to question 6,on page 219 of the master’s 
report, stated that he collected these samples. Is he the assistant 
you referred to? 

(Objected to as misstating the witness’ testimony. Objection over- 
ruled.) 


1o25 A. do not so understand Professor Dudley’s testimony. 

In. the answer to which vou refer he is asked about a number 
of experiments, and, referring to these in general terms, states he 
“watched the samples, collected the samples, also took note of the 
pressure and watched the temperature of the coil—that is, whether 
it was melted tin, lead, bismuth, and so on.” Now, it is to me mani- 
festly impossible that on the occasion when T was present Professor 
Dudley could have done all these things, as the taking of the tem- 
perature required him to be at a considerable distance from the place 
where the samples were to be collected, and when I collate this 
answer with Prof. Dudley's answer to cross-question 2 it appears to 
me perfectly plain that he was speaking of collecting the samples in 
the previous cases and not in the one where I was present, since he 
very specifically states. “The samples were collected directly by 
Prof. Morton and Dr. Endemann, and analyzed by them.” 

X Q. 202. As I understand you, as a matter of fact, you collected 
but one sample? 

A. With my own hands—ves. On the occurrence of the splash- 
ing Mr. Gamble insisted upon having one of the workmen or em- 
plovyes of the establishment hold the bottle, though I offered to 
continue my office, Dr. Endemann having his note-book in his hand 
and taking the note of the times when the samples were collected, 
while I watched the operation myself with Dr. Endemann. 

X Q. 203. To return to your answer to cross-question 185: You 
admit, I understand, that your answer to that question, printed at 
the top of page 560, was not correct ? 

A. I lo. 
1SI—SS3 
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X Q. 204. You have marked on the table of analyses last put in 
evidence by you a number of factors Indic ating the number 
bold es analyses made of certain samples; for instance, samples E 

{ digestion No. 2 or Bis marked as the mean of two analyses. 
Please state what these two nnalyses were, 

A. 75.8 and 74.5. 

X 0. 205. What two an: alyses =m: ake up the result given by you as 
the sample H of digestion No. 2° 

A. Two identical results. They chanced to come out on both 
ocensions SL, fh. te 

X @). 206. Please give the twe analyses making up sample IT of 
digestion NO 2 

AL 82 and Sb 

XQ. 207. Give the two analyses from which vou find sample H, 
dice stion No. 3. 

A. SHA and Stho 

X QQ. 208. Give the two analyses from which you deduce B of 
sample Now. 

A. 65.6 and 6-46. 

200. Now, as to sample IT of digestion Ne. 4” 
.4and 91.7 

X Q. 210. Sample T of digestion No. 4? 

A. 91.5 and 90.2. 

X @). 211. Sample FE of digestion No. 5? 

A. OFS and 94.6. 

X Q. 212. The three analyses from which vou caleulate sample 
0 digestion No. 

A. These are 6.3, M2 and 95. In reference to this I desire to 
remark that the first of these analyses, had [simply used my judg- 
ment, LE should have disearded as being made under unfavorable 
conditions; but, as [had stated that I included all my analyses, ex- 
cept certain speettied ones, | felt myself bound to inelude it. 

X Q. 215. Now, as to sample J of digestion No. 7? 

A. {6.0 and S58, 

XN Q. 214 Ave these that IT have mentioned the only samples of 

which vou made more than one analysis ? 
lol) A. Those are the only ones, with the exception of the two 
rejected analyses, which [ stated on Saturday. 

XN Q. 215. Please state which of the samples of digestions Nos. 1, 
2,5, 6, and 7 vou treated with acid to remove any base that might 
exist In it in the same way that you treated the samples of digestions 
Nos. 4 and 5. 

A. T now mark with a star on the table “ Def’ts’ Exhibit Table of 
Analyses at 225 Pounds,” all the samples treated with sulphurie 
acid, 

In the eases of samples EK and Hl of digestion No. 2, where I re- 
port the average of two analyses, one analysis in each case was made 
on a sanmiple treated with silphurie acid and the other on one treated 
only with water. 

In the case of ly of No. 2 the sample treated with water alone 
gave 75.5 and the annie treated with aeid gave 74.3. 
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In H, No. 2, the two results were identical. 

X Q. 216. The results of these two determinations, then, and es- 
pecially of sample E of digestion No. 2, would indicate that you 
were Wrong in your assumption that this acid treatment of the sam- 
ple would show a larger percentage of fat acid than where the sam- 
ple was not so treated 

A. Ido not recollect having made this assumption; but it is, of 
course, a priori probable and to be looked for that, if any apprecia- 
ble amount of base were present, a higher result would be obtained 
if the material were treated with acid beforehand. This probability, 
however, is founded on the assumption that there was an apprecia- 
ble amount of base present. This supposition as to the presence of 
a fixed base in these samples, however, 1 know now, though [did 
net know and had not time to tind out at the time | was making 

these analyses, is incorrect. The tetal amount of fixed base 
1526 in one of these samples, which IT selected at hazard and 

caused to be accurately analyzed, was only four-hundredths 
of one percent. LT cannot identify the particular sample, but it was 
analyzed by Dr. Endemann, to whom | took it, having entire confi- 
dence as to his capacity, and not having time to make a thorough 
analysis of this sort myself. But, not thinking of it otherwise than 
as a matter for my own information, | did did not take a note of 
which sample, being able to determine that at any moment by look- 
ing at the bottles which were left. 

X Q. 217. Of the nine duplicate analyses which you made [I find 
the ditferences to be, respectively, 1.9 per cent., nothing, 0.7 per cent., 
1.) per cent., 1 per cent., 1.7 per cent., 11 per cent., 0.2 per cent. vand 
1.S per cent. Is this correct ? 

A. I have not verified the figures, but I have no doubt it is. 

X (). 218. And in one of the analyses which you made in triph- 
cate I tind the difference between the highest and the lowest result 
obtained by you to be 3.3 per cent., the difference between the highest 
and the next to the highest analysis to be 2 per cent., and the dif- 
ference between the two lowest results to be 1.5 per cent. Is that 
—_ t 

| have no doubt that that is also correet, but would here re- 
ae that, as I have stated before, the first and highest of these 
analvses was made under unfavorable conditions, and would have 
been rejected by me had I not already stated that the table included 
all my analyses. 

X Q. 219. It is impossible for vou to say, is it not, that In any one 
of the cases where you have made duplicate ani alyses the true result 
lies between those analyses? I mean you cannot assert this asa 
matter of fact. 

A. It is simply a question of the calculus of probabilities, and, as 

I understand it, it is extremely probable that the true result 
1527 lies between or is expressed approximately by the average, 
where duplicate analyses have been made. The main source 
of error in these analyses is the chance of running in a little too 
much of the acid or alkali solutions, and in the uncertainty in read- 
ing the level of the liquid in the burette, and these sources of error 
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are just as likely to produce too high as too low a result; therefore, 
as I understand it, the probabilities are very greatly in favor that in 
duplicate analyses the errors should balance. 

X Q. 220. The analyses K,J, and Loft digestions Nos. 5 and 4 are 
to be taken as substantiaily the same, are they not, in view of the 
uncertainty of the method within the limits indicated by the duphi- 
cate analyses ” 

A. They are. 

X Q. 221. Two of your analyses of samples H of digestions 5 and 
4 came within three-tenths of each other. This would indicate that 
there can be no great diference, if any, between these two sumiples, 
would it not ? 

A. It would indicate that the difference must be small, probably 
hot over a — per cent. 

X @. 222. The analyses of samples K of digestions 5, 6, and 7 give 
substantially identical results, do they not? 

A. They do. 

X Q. 225. And the analyses of samples J of digestions 5, 6, and 7 
would not indicate with any certainty that there was a substantial 
difference between the samples, would they ? 

A. Not if they stood alone, but taken in connection with the 
analyses of the previous stages in those digestions they would, I 
think, show decidedly that there was a higher result with digestion 
9 than with either of the others. 

XQ. 224. Looking at these previous results, and taking 
1528) samples I of 5,6, and 7. and bearing in mind your admission 
that one per cent. should be allowed for ervor of analysis, are 

not these three substantially identical ? 

A. They are; but, of course, I did not confine my reference to 
this single stage in my last answer, but to the fact that, taking al! the 
stages In these digestions. digestion No. 5 shows a decidedly higher 
proportion of free fat acid than do the others. 

XN Q. 225. [do net altogether understand you. Do vou mean that 
because No.5 ts higher than No. 6 on the third samples, that, there- 
fore, your analysis on the eighth and ninth samples are worthiess, 
and the conclusion to be drawn, in spite of this analysis, that the 
digestion In No. 5 was more complete than in No. 6? 

A. Notatall. Thave said nothing on which any such econclu- 
sion could be legitimately founded. What I intended to indicate, 
and what the table very plainly shows, is that in No. 5 the develop- 
ment of free fat acid began very early and reached a very high de- 
gree, so that at the end of the third hour | found %3 per cent: that 
afterward, as In the ease of the other digestion where lime was used, 
the increase was gradual and small, while in digestion No. 6, where 
ho lime was present, the development of free fat acid was very much 
slower, so that at the end of the third hour only 55.5 ver cent. had 
been liberated, but that this development then continued at a pretty 
regular and gradual, though decreasing, rate of advance, by reason 
of which at the end of eight and one-half hours the products of the 
two digestions closely approximated, or, in other words, that the 
one containing no lime had nearly got up to the one which con- 
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tained it, and when the water was changed then every remaining 
difference was obliterated by the action of this change of water, 
which had in itselfa capacity for doing much more than was called 
for to produce practically pure products in both cases. I do 
1529 not myself regard any deduction which was founded on the 
comparison of a single pair of analyses as having much 
weight, but I do regard deductions drawn from such series as these 
and showing progressive changes as having very great weight. 
X Q. 226. Comparing the two processes indicated by digestions 3 
and 4, which, in vour opinion, gives the best results? 


A. No. 4, shghtly. 
(NX QQ. 227. None—error in numbering.) 


X Q. 228. In making this statement do you bear in mind that 
none of the last figures of your analyses are the results of duplicate 
analyses, and that, from your own admission, you must allow at least 
one per cent. for possible error? Considering these facts would it 
not be fairer to say that the results are to be taken as substantially 
identical ? 

A. If | contined my comparison to those figures alone I should 
agree with vou, but if | took into consideration the previous terms 
of the two series, then | think they indicate a strong probability 
that repeated analyses would rather tend to raise the final figure in 
series 4 and lower it in series 5. 

X Q. 220. Yet in the eighth samples taken of these a duplicate 
analysis of that from No. 4 gave you a result of 90.7, while the com- 
panion analysis of digestion No. 3 stands in vour table as 91.0, in- 
dicating that by the eighth hour the two digestions were, to say the 
least, equally complete. Is not that so”? 

A. The facts you state are true; and, again, if the attention Is 
contined to those particular samples, your deduction would be per- 
fectly fair. But when we notice that the result 90.7, in series No. 4, 
is manifestly lower than any of the four previous results, it leaves 
us the choice between the very improbable supposition that there 
was In this case a loss of free fat acid after it had been developed, or 
that some unexplained condition in this particular sample causes it 

to be abnormal, and authorizes us in disregarding it In view 
1530 of the opposite indications of the rest of the series rather than 

disregarding the fivefold weight of evidence derived from 
the previous five samples. 

X Q. 250. The previous five samples of digestion No. 4 indicate 
that little or no action was going on from the period during which 
they were taken, while the corresponding samples of digestion No. 
3 indicate that a constant and steady action was going on tending to 
raise the contents of that digester to a level with the other. Is not 
that the case ? 

A. That is the case. 

X Q. 231. You stated in the testimony in which you introduced 
the table to which we have been referring that the analyses were to 
be taken as correct within one per cent. Are we to understand you 
now as asserting that wider latitude must be allowed for your errors? 
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A. In the first place, I do not understand that I have, in any 
place, stated thiat any latitude whatever is to be allowed for my 
errors, but that [considered this method of analysis capable of giv- 
ing results reliable to even one per cent., and that, therefore, the re- 
sults which | had obtained ly it were reliable within that limit: 
and | do not now state that any wider latitude as to the limit of 
accuracy of this method of analysis is to be allowed. But I do state 
that, while the comparison of a pair of analyses could not be relied 
upon to decide a question which turned upon even two or three per 
cent., vet we may form: reliable conclusions, far within such a limit 
of difference, when the analytical results are considered in connec- 
tion with other results obtained from samples prepared in connee- 
tion with the special ones first referred to, and have also in mind 
the conditions existing in the process by which the samples were 
produced. Thus, in this particular case, while it is manifestly true 
that in the samples J of No. 3 and No. 4 the analyses showed a 

practical identity in the free fat acid, as we understand It, vet, 
15510 im sample No. 4d. we Knew there is lime soap present ino the 

digester at the time that sample was taken, while there was 
none in the digester No.3 whon its sample J was taken, and, there- 
fore, we have reason to expect, when the fresh water was added, that 
a better effect in the production of fat acid would be obtained in No. 
4d than in No.3, and for this reason, as well as others, may fairly 
conclude, as T have stated, that the probabilities are strongly in favor 
of the assumption that the result of the single analysis of sample 
IX in series - is too OW, and that of sample IX in series 3 is too 
high. 

XN Q. 252. And vet you were content to let both of these analyses 
rest with a single determination, while, with intermediate terms, vou 
went to the trouble of duplieating them ? 

A. | was not at all content to leave these but, as you well know, 
was limited practically by lack of time, so that T was able to dupli- 
cate very few, and did not attain such results as enabled me to see 
the bearing of the question until Thad left my laboratory, and was, 
In fact, guided as to the matter of duplicating results only by the 
consideration of some doubt as to the accuracy of an analysis, or mn 
the case of the two duplicates in series 2, made with and without 
acid treatment, by the object [there had in view of comparing the 
effect of these treatments on Appopriate samples. 


(At the request of the solicitor for complainant, the master states 
that the time deemed necessary by the witness at the date of ad- 
journment, on July 2Ist, was allowed.) 


The witness desires to state that In naming the time at which he 
believed he could complete these analyses he did not feel himself at 
liberty to make a liberal allowance, but, on the contrary, under 

the pressure of the necessities of the case, as regards the 
155320 engagements of others and the closing of the testimony, 
hamed the Very shortest time in which he then believed it 
would be possible for him te complete the work In a manner inany 
way satisfactory to himself, and of course did not contemplate so 
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completing it as to make sure that his results would meet every 
question that could be raised in reference to them. He would 
further state that he did his very best within the time to accomplish 
what, as far as he could see, would be the most desirable and inm- 
portant nog of the work. 

X Q. 255. In your analyses of digestions 4 and 5 your results 
comprise both the free fat acid existing im the digestions and the 
fat acids combined with lime and existing in the sample as lime 
soap, do they not? 

The ‘v do. 

X Q. 234. What per cent. of the fat acid in samples K of diges- 
tions 4 and 5 was present, not as free fat acid, but as lime soap? 

A. IT made no determination as to this. 

XN Q. 255. You have stated, as I understand, that you do not 
think more than S] per cent. of fatty acid could be obtained in such 
a coll apparatus as that described by Mr. Tilghman in his patent. 
Am [ right in so understanding you, and, if so, do you wish to 


— eu 


.make any qualification of the statement? 


A. You are right in understanding that I have stated in sub- 
stance What vour question contains, or, in other words, that the best 
product obtained in the experiment made at Cincinnati was, In my 
opinion, as good a one as the Tilghman coil apparatus was capable 
of viel ling, : and that product, as shown by the analysis made by 
Dr. Endemann and myself together, contained 81.25 per cent. free 
fut acid. I know of nothing which would lead me to modify this 

opinion. 
1533 X Q. 256. Do vou feel any more —— in this state- 
ment than you did in the statement made by you in answer 
to question 30, Master’s Reeord, page 277, when you state “I am of 
the opinion that this one per cent. of lime practically effects a gain 
of about twenty per cent. in the amount of free fat acid obtained as 
a final result in this manufacture?” 

A. Ido not. In either case an adequate demonstration of a dif- 
ferent result from that which I supposed possible would, of course, 
modify my opinion. 

X Q. 237. Your conclusion, as expressed on page 277, agreed very 
well with the experiments you made with the coil apparatus, and I 
suppose was more or less confounded in these experiments. Was 
not this the case? 

A. It was. It was also founded to some degree on the fact that in 
examining the record I found only evidence of the failure to obtain 
good results with this apparatus or evidence as to the obtaining re- 
sults, which were so described as to leave it quite uncertain as to 
whether they were good or bad, or at least in nowise prove that 
thev were cood. 

X (). 258. You have found, contrary to your expectations, that 
the efficiency of water in decomposing fats within a given time in- 
creases constantly as the pressure increases up to 225 pounds, and 
your analyses would seem to show, if they show anything, that a 
decomposition of 95 per cent. of fat Is eff cted by the treatment of 
fat together with a hundred per cent. of water at 225 pounds for 8} 


1144S) RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


hours, Whiy, then, should vou SUP pose that at a pressure of ? OOO 
pounds it would only be possible to obtain a decomposition of S120 
per cent. of fait, or 1D per cent, less almost than vou know Was ob- 
tained at a pressure of 225 pounds ? 

A. Because, in the first place, T know that when the experiment 
Was tried In my own presence, under what T believe to have been 

as favorable conditions as possible consistent with con- 
1554 formity to the directions of the patent, this low result 
was obtained, beeause I have read in the Supreme Court 

record that when this coil apparatus was used, with apparently every 
cflort to secure the best result, Vears ago, a successful or good result 
was not obtained, and also beeause [ consider it quite probable that, 
ata very high pressure, a worse result might be obtained than at a 
low pressure, since this high pressure would favor that reeombina- 
tion of fat acid and glycerine, which would be the natural explana- 
tion for the low result which T observed in the coil experiment at 
Cincinnati, and which [believe to have been observed elsewhere. 
In this connection T would cite, in support of the reference [ have 
just made to the probable recombination, an extract from = the Ger- 
man edition of Payen’s Industrial Chemistry, published in Stutt- 
gardt in TS7-4,on page 690 of volume 2,and | now produce a trans- 
lation thereof. 

(Said paper was offered in evidence and marked “ Def’ts’ Exhibit 
Paven, German edition of S74.) 


XQ. 259. Your observation of the coil apparatus of Messrs. Proe- 
fer & Gamble, while it was at a lead-melting heat, lasted for but 29 
minutes. Is not that so? 

A. It is so. 

X QQ). 240. During this time—this 29 minutes—the coil was leak- 
Ing badly, was it not? 

A. Not that T observed.  T did not observe the leaking of the coil 
until about the time the last sample Was taken, 

XQ). 241. Phen, in giving your answer as to the capacity of the 
coil at this heat, vou have acted on the assumption either that the 
coll was not leaking during the first part of your observation, or that 
such a leak would make no ditlerence in the result. What view do 

vou take? 
13 A. The view that the coil was not leaking at the time the 
sample S was taken, or during the time when the earher 
samples were; but its leaking at the time that samples 10 and 11 
were taken would not, in my opinion, be material. 

XN Q. 242. Do the analyses which you made of the samples ob- 
tained by Mr. Gamble, at a pressure of 225 pounds, indicate any ten- 
deney to recombination of glycerine and fatty acid ? 

A. L think they do, in this sense, that after about 90 per cent. of 
free fat acid was obtained where the quantity of water, or where the 
proportion of water was that mentioned in the Tilghman patent, 
there is an exceedingly slow increase on prolonged treatment, which 
would scem to indicate such an action as this, checking the further 
decomposition which one would naturally expeet—in other words, a 
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decomposition equal to 50 per cent. having been obtained 1n three 
hours, or of SO per cent. in 5 hours, it would seem natural that more 
than 10 per cent. of further decomposition would take place in 3} 
or 4} hours more. I have specially in mind digestions Nos. 2, 3, 
and 4. 

X Q. 243. Referring now to digestion No. 4, for example, we have 
as against a steady though gradual increase in columns Nos. 2 and 3 
no increase at all from the fourth, or, perhaps, from the third to the 
ninth hour. If your assumption that, because 2 and 3 show a very 
gradual increase therefore there would seem some ground for sup- 
posing a recombination, from the fact that column No. 4 shows ab- 
solutely no increase, would be even stronger reason for supposing a 
recombination in that digestion ? 

A. It would. 

X QQ. 244. That does not fit very well with the exhibit which you 
offered from Payen, does it ? 

A. Not in all respects. It will be noticed that Paven refers to 

more than one per cent. of lime, and does not refer to the ex- 
1536 tent to which the action of the lime would reach. In diges- 

tion 4 we see that the action of the lime had, by the end of 
the third hour, accomplished as thorough a liberation of the fat 
acids as was obtained, without lime, at the end of 9} hours; and, 
under these circumstances, the relatively small amount of neutral 
fat left was nnder a very different condition as regards the possibil- 
ities of further decomposition, from the larger amounts present at 
corresponding times in the digestions Nos. 2 and 3. In other words, 
as I understand it, in this digestion No. 4, the lime did its entire 
work, practically, in the first three hours, and then simply served to 
hold the acid then developed from further change, and the mixture 
then was practically a mixture of 91 per cent., or more, of acid from 
which the glycerine had been discharged, with about 9 per cent. of 
undecomposed fat which, of necessity, would be mechanically pro- 
tected from contact with the water to a large extent, and in which, 
therefore, decomposition would of necessity be very slow. 

X Q. 245. Do you mean to be understood as saying that, because 
the decomposion of the fats in digestions 2 and 3 was slow, and be- 
cause the proportion of fat acid increased with gradually decreasing 
ratio as the Sroenepeaithen became more complete, that, therefore, 
you find any recombination of glycerine and fat acid had taken 
place? 

A. I do not mean, of course, to sav that this is positive evidence 
of a recombination, but that this very slow increase in free acid 
seems to me to indicate that, while decomposition was going on at 
certains points in the digester, recombination might be going on at 
others. | do not intend to adduce this as a demonstration, but as 
my answer to your original question on this subject, and the ques- 


tion, I think, indicates —. I simply say that I find in this a sugges- 
tion as to the possibility of such an action taking ewe 
1537 X Q. 246. So far as the columns of analyses would indicate, 


this suggestion could be made with even greater force from 
the columns 4 and 5 than from the columns 2 and 3, could it not? 
182—883 
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A. Not when we take into account the circumstances I have al- 
ready alluded to, that at the corresponding point in columns 4 and 
5, over 90 per cent. of the fat acid has already been liberated from 
combination with elycerine. 

X Q. 247. It would seem to be an obvious proposition, supposing 
that there be any truth in the hypothesis as to a recombination of 
elycerine and fat acid, that the more glycerine and the more fat acid 
present—that is, the richer any mixture was in glycerine and in fat 
acid, the more likely this combination would take place. Would it 
hot seem so to yous 

A. It wouid, provided those were the only substances present ; 
but if there were a substance present tending to prevent such an 
action. this might easily modify the result. 

XQ. 24S. What substance is it which you think might tend to 
prevent this recombination ? 

A. The lime. 

XN Q. 249. What is the foundation of this theory vou have men- 
tioned about the recombination of glycerine and fat? 

A. The experiments of Berthelot on the svnthesis of fats and the 
observations made as to the ditliculty of obtaining complete sapont- 
fication by the use of water alone. 

XQ. 250. Your own experiments have shown that many of the 
assertions, as to the difficulty of obtaining this saponification, were 
made under a similar error to that entertained by vou when you 
first stated the supposed impossibility of obtaining anything like a 

practical decomposition by this process. Were they not? 
1538 A. I cannot say, from my present recollection, that my ex- 

periments have disproved anything stated by others on this 
subject. 

XN Q.251. Is it nota fact that, so far as your investigations or 
knowledge goes, this theory of the recombination of glycerine and 
fat acid rests solely on Berthelot’s experiments—I mean, Berthelot, 
so far as you know, is the only person who has asserted that he 
has Observed the actual synthesis of fats from glycerine and fatty 
acids ? 

A. T know of no one else. 

XN QQ. 252. From what souree did you derive vour information as 
to Berthelot’s experinients ? 

A. Chietly from tis own article in the Annals de Chimise et de 
Physique. An abstract of this article from Liebig & Kopp's Year 
Book is also found in the Exhibit Ne. 8 of this case. 

NX Q. 205. You assisted Dr. Endemann in selecting and preparing 
these exhibits vou have stated, I believe ? 

A. I assisted him in preparing them. 

XN Q. 254. Why did you not make an exhibit of Berthelot’s own 
article which you say you had personally consulted rather than 
have the extract from Liebig & Kopp’s Year Book ? 

A. Because I did not select these exhibits, but only assisted Dr. 
Miudemann atter he had pieked them out at the library in Cinein- 
nati by writing, to his dictation, the translations. 

I might say, appropriately in this connection, that when Dr. En- 
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demann and I were called upon in this case it was expected that 
‘testimony would be required in a couple of weeks, aaa we, there- 
fore, arranged that I should give special attention to getting up 
apparatus for the experiments under pressure and by distillation 
with steam, while he looked up the authorities and developed the 
methods of analysis. Though the giving of testimony was deferred, 

it was put off from time to time in such a way that we had 
1539 no fixed point leading us to modify this arrangement, which 

-will explain why I depended upon him for the authorities as 
above mentioned. 

XN Q. 255. The exhibits put in evidence in behalf of the defend- 
ants and numbered from 1 to 12, rest solely on the authority of Dr. 
Kndemann then, and are his selections and not yours? 

A. In the sense that Dr. Endemann hunted them up, the credit 
is entirely due to him; in the sense that I assisted in preparing 
them and approved of them, thev are mine. But, of course, as they 
are, If I recollect right, all German, they essentially rest on Dr. 
Endemann, who translated them. 

X Q. 256. You do not understand German, do you ? 

A. I do not. 

X Q. 257. Therefore you cannot say whether these exhibits were 
fairly selected from the context? 

A. I cannot. 

X Q. 258: Therefore they ought to rest solely on Dr. Endemann’s 
authority, with the exception of your accuracy in copying from dic- 
tation; is not that so? 

A. That is so with this limitation, that in many cases Dr. Ende- 
mann translated. to me a good deal, more or less, of the context 
where these exhibits are brief, and I as well as he decided that the 
portion translated contained all that was material to the subjeet. 

X Q. 259. Please look at Defendant’s Exhibit No. 2, relating to 

derthelot’s experiments with the synthesis of fats,and state whether 
vou assume any responsibility for the omission of the immediate 
context of the passage therein translated. 

A. Teannot do se, because I cannot at this time recollect any- 

thing in reference to this particular passage. 
Lod In the case of Exhibit 8, which is the abstract of Berthe- 
lot's paper, Dr. Endemann read to me, I think, the entire 
article. and we both concluded that the portion translated comprises 
everything that was of Importance in reference to the case. 

X Q. 260. How does the Defendant's Exhibit No. 2 agree with 
Berthelot’s description of his experiments in his original paper? 

A. (Witness reads over the French publication.) In the first place, 
this Exhibit No. 2 is an attempt to condense into a sentence of six 
lines something of the results of an investigation covering nine or 
ten pages in the original article, and states, as an almost necessary 
consequence, only crudely the results to which it refers. It, more 
over, states, as appears from its own language, a deduction not con- 
tained in the original article, but only founded on the statements of 
that article. Thus, for example, Exhibit 2 states that if neutral fats 
ata certain temperature are decomposed by water into fatty acids 
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and glycerine at a lower temperature, these products of decomposi- 
tion may reunite to produce neutral fats. Now, Berthelot’s article 
only states that at temperatures ranging from 200° to 270° (which 
temperatures are lower than those at which neutral fat is deecom- 
posed by superheated steam into fat acid and glycerine, and also 
lower than the temperature mentioned in the Tilghman patent), fat 
acids and glycerine will recombine to form neutral fats; but I do 
not find that Berthelot, in his article, makes any connection between 
this fact and the other well-known one that, as I have already said, 
at the higher temperatures the neutral fats are decomposed.  De- 
fendant’s Exhibit 2, therefore, | should regard not as an abstract of 
Barthelot’s article, but as a statement of aconclusion founded on a 
combination of well-known facts with the substance of Berthelot’s 
article. 
1odl X (). 261. Does Berthelot in his article assert that he made 
tri-stearine or ordinary neutral fat by heating together gly- 
cerine and fatty acids? 

A. Not directly. He first prepared mono-stearine by heating to- 
gether fatty acids and glycerine, and then making a mixture of this 
mono-stearine with a further quantity of stearic acid, and heating 
these together again he obtained the tri-stearine, which he considered 
identical with the stearine found in nature. 

XQ. 262. Do you understand from Berthelot’s article that he 
used in the experiments he describes a watery solution of glycerine 
such as exists In digesters like the defendants after the operation 
has been carried on for some time ? 

A. I do not. 

X Q. 263. What he used was pure, concentrated glycerine, was it 
not? 

A. T have no doubt that it was, though not probably anhydrous 
glycerine. It would be obvious to chemists that it is what we call 
and would buy as concentrated glycerine. 

X Q. 264. T would like to call vour attention now to an answer 
made by you to the question put by the master on page 266 of the 
master’s record. You having said that Dr. Endemann’s analysis of 
a certain sample showed S4 per cent. of free fatty acid in the 
product, the master asked vou question 19: “That is the percentage 
of the product in all cases?” and you answered, “ Yes, sir; in all 
eases.” What did you mean by this answer? 

A. I think the answer would be perfectly clear as it stands if the 
word “product,” where used by the master and by myself, were put 
In italies; but, to explain independently of this, the question asked 
by the master was, as I believe, directed to this point, did I mean 
Sf per cent. of the product or S4 per cent. of the material used ? 

and T answered S4 per cent. of the product, meaning not that 
lod2 St per cent. of the material used was free fatty acid, but $4 

per cent. of the product obtained. This question and answer 
bears, of course, upon the possibility of obtaining more than 95 to 
06 per cent. Of free fat acid from anv fat. : 

XQ. 265. Both you and Dr. Endemann have cited numerous 
publications in which the word “ saponitication ” is used to denote a 
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decomposition of neutral fats by processes which did not result in 
the formation of a soap. What bearing have these exhibits on any 
questions at issue in this case ? 

A. They have this bearing. They show that at the date of the 
Tilghman patent, as well as since, any one skilled in the art would 
know that this term “ saponification” did not mean the production 
of a soap, neutral or otherwise, but meant the decomposition of fat 
into fat acid and glycerine. Therefore, such a person reading the 
directions in the Roret exhibit would understand that the amount 
of lime to be added sufficient for saponification was the amount of 
lime sufficient to obtain this decomposition, not the amount of lime 
sufficient to produce a soap. 

X Q. 266. Do you mean to be seriously understood as asserting 
that the term “ saponification,” at the time of the Tilghman patent, 
was not used to describe a process in which a soap was made? 

A. It was used to describe not only a process in which a soap 
was made, but other processes in which no soap was made, and 
therefore did not by its use necessarily involve the making of a 
Soup. 

X Q. 267. Where the term was used, then, vou would have to 
examine the context to find out whether the writer, by “saponifica- 
tion,” meant making a soap or making a decomposition by some 
other method ? 

A. I should not quite agree with that, because one skilled in the 
art might be instructed beyond the words of a statement, if that 
statement admitted in the then use of language of an interpretation 
which went beyond the knowledge of the original writer. Men 
sometimes build better than they know. 


Adjourned to July 31st, 1883, at 10 a. m. 

1543 Meeting at Spring Lake, N. J., July 31st, 1883, at 10 a. m. 
(Master and counsel present as before.) 
Cross-examination of Henry Morton continued. 


By Mr. CHAMBERS: 


X Q. 268. Do you mean to be understood in your last answer as 
asserting that it 1s impossible in any case where the word “ saponifi- 
cation” is used to ascertain, from the context of the article, sinies 
the writer intended by that word to describe a process by which a soap 
was made or a process in which fat was decomposed by some other 
method ? 

A. I donot. For instance, the words “sulphuric acid saponifica- 
tion” would indicate, without any ambiguity, that sulphuric acid 
was the agent used to secure saponification, and, similarly, the words 
“lime saponification ” would indicate that lime was the agent used 
to secure saponification, and so on. 

X Q. 269. What processes for decomposing fats into fatty acids 
and glycerine were known at the date of the Tilghman patent? 

A. Saponification by bases, such as lime, lead, ete., by acids ; such 
as by sulphuric acid, by steam, and by fermentation. 
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X QQ. 270. So far as your investigations show, to which of these 
processes had the term “saponification ” been applied prior to the 
Tilghman patent ? 

A. As far as I understand, to all of them. 

(). 271. Where the term “lime saponification” is used prior to the 
Tilghman patent, what do you understand to have been the product 
of the process So deseribed ? 

A. A product consisting of various amounts of free fat acid, lime 
soap, glycerine, and neutral fat, and, in some cases, an excess of 

lime. 
Lod X Q. 272. What authority can you give for your statement 
that you understand the product of this process to have con- 
tained any free fat acid ? 

A. I find no authority in which any statement is made as to the 
composition of the product where that composition contained free 
fat acid. All T find in the way of authority as to this is in dirce- 
tions for producing il product which, from the conditions of the Cuse, 
would, as I believe, contain free fat acid. 

XQ. 275. What authority or publication contains a description 
of a process which you understand will produce free fat acid by the 
use of lime? 

A. The article in Roret’s Eneyelopedia, found in the Supreme 
Court record, on pages 474 and 5. 

X Q. 274. Please reter to that exhibit and quote the words which 
describe or indicate that any free fat acid was produced by the pro- 
cess described there. 

A. T have not said that this reference contained any such  state- 
ment, but that it described a process which, when carried out, 
would produce a product which we now know would contain free fat 
acid. 

X Q. 275. Do you know anything about the article in Roret from 
which the exhibit referred to is an extract? 

‘A. Only what is said about it in the Supreme Court record ; that 
is to sav, the exhibit to which T have referred and testimony about 
it, chiefly, | think, by Professor Booth. IT have not read the entire 
article in the original, but IT have read all that is translated, [ be- 
lieve, in the record. 

X Q. 276. What do you find in the description of the product of 
this process in the exhibit which indicates to you, asa chemist, that 
it contained any free fat acid ? 

A. I do not find any description of a product in this exhibit 
which would enable me, as a chemist, to form any opinion as to 
whether it did or did not contain any free fat acid. 

X Q. 277. lave you ever seen any lime soap? 
1545 A. IT have. 
XQ. 278. When and where ? 

A. At Cincinnati and in my own laboratory. 

X Q. 279. Is it a solid or a liquid substance? 

A. When cold it is solid; when hot it is semi-solid or plastic. 

X Q. 280. Please look at the Roret publication which 1 now hand 
you, and translate the sentence which immediately precedes the 
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extract from the publication which is printed as an exhibit in the 
Supreme Court record. 

A. (Reading from a book :) “ The quantity of lime necessary to 
saponify 100 killogrammes of tallow may be fixed, without fear, at 
14 kil/ogrammes.” 
| X Q. 281. What is the nature of the product obtained by treating 
| tallow with 14 per cent. of lime, together with water? 
| A. This would depend very much upon the method of treatment. 
If the materials were mixed and treated under atmospheric pressure 
only the most perfect reaction would produce a neutral lime soap 
and glycerine, with which products there would be mixed an excess 
of lime. If the process were not carried out for a sufficient time, or 
under other conditions requisite for producing the best effect, a por- 
tion of the fat would be left unchanged, and there would be, of 
course, a greater excess of lime. If the process were conducted in a 
closed vessel under pressure, and the method of mixing the mate- 
: rials was imperfect, we might then have in the product free fat acid, 

some lime soap, and a great excess of lime, together with glycerine. 
X QQ. 282. Have vou any authority for your statement that free 
fat acid is produced in a process where fat is treated, together with 14 
per cent. of lime, in a closed vessel and under pressure ? 
“ A. I know of no authority where there is specifically 
1546 made this statement, but 1 do not consider that any 
authority is needed, since it is manifest that under the con- 
ditions I have mentioned such must be the result—that is to say, if 
the method of mixing is imperfect a large part of the lime would 
lie at the bottom of the closed vessel in which the material was 
treated, and the contents of the vessel would then be precisely under 
the same conditions as though the amount of lime present were 
much less than that required to form a neutral lime soap with the 
fat acid present. Under these conditions every-day experience 
teaches us that the product formed would contaid free fat acid, and 
there is abundant evidence as to this also in the Supreme Court 
record. 

X Q. 283. Do you not find in this exhibit, as well as in every 
other description of the lime-saponification process, directions to the 
effect that an intimate mixture shall be kept up, or descriptions of 
devices for causing such an intimate mixture ? 

A. Ido not. I find in this exhibit the following only: “The 
cover has in its center a stuffing-box, through which passes a stir- 
ring-rod with a cross-piece of wood at its lower end;” and, further 
on: ‘The boiler is then closed and the liquid stirred at short inter- 
vals by raising and lowering the stirring-rod or plunger.” Such an 
apparatus, used in this way, I do not think would by any means 
produce a thorough mixture. The oil would float on the top, the 
water would form a layer below, and a considerable portion of the 
lime would settle at the bottom. 

X Q. 284. You have omitted to read from the exhibit what im- 
mediately follows your last quotation, to wit: “This operation is 
continued until the thermometer marks 277 degrees Fahrenheit 
and 136 degrees centigrade; as the whole mass becomes stiff after a 
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certain time, agitation is no longer practicable.” Does not this in- 
dicate to you that the agitation described was sutticiently 

1547 «thorough and sufficiently long continued to result in the 
formation of a hard lime soap? 

A. It does not, if by this you mean that a hard lime soap was the 
only product. On the contrary, it indicates to me that a stiff laver 
consisting of lime soap and free fat acid was formed on the top of 
the water, and that this is the material or product referred to. 

X Q. 285. Have you ascertained by experiment that there is any 
free fat acid in a product obtained in’ the manner described in the 
exhibit? 

A. I have not. 

X Q. 256. Have you ever experimented with any process in which 
fat was treated with fourteen per cent. of lime? 

A. I have. 

X Q. 287. Do you know whether the process described in the ex- 
hibit ever went into practical use ? 

A. I do not. 

X QQ. 28S. It is stated in the exhibit that it was believed fora long 
time that lime saponification could only be effected in closed boilers, 
and the author continues that he does not know why this precess 
had been abandoned. Do you know why it was abandoned ? 

A. No; nor do Leven know that the author is correct in that state- 
ment. My own impression is that the saponification in open vessels 
was the earliest of all. 

X Q. 289. You know, do you not, that this same DeMilly men- 
tioned in the exhibit, after the issue of Mr. Tilghman’s patent, took 
out another patent, claiming as a new Invention the process of treat- 
ing fat in closed digesters with a quantity of lime less than suft- 
cient to completely saponify or make neutral lime soap of the fat 
treated ? 

(Objected to as incompetent.) 


1548 A. Ido not know anything about this of my own knowl- 

edge, but it is quite possible that such patent does exist and 
may be referred to in the record, but my memory does not enable 
me to say positively whether I have found it there or not. 

X Q. 290. What knowledge have you as to the perfection of the 
decomposition obtained by the old lime-saponification process? 

A. Ihave no knowledge of my own, as I have never carried on 
that process under such conditions as would enable me to feel sure 
that I had secured a result equal to that which was obtained in the 
commercial working of the process. 

X Q. 291. What results did you obtain? 

A. In the only experiment in which | examined the results, which 
was one made with 14 per cent. of lime on a small seale in my own 
laboratory, I obtained only 70 per cent. of free fat acids, but I had 
there no method of securing agitation or mixture beyond that of 
allowing steam from a small boiler to bubble through the mixture 
from the end of a glass tube and an oceasional stirring by hand. 
My recollection is that the operation was carried on for six hours. 
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X Q. 292. Did you ever examine any of the lime soap made by 
the defendants? 

A. I never did. 

X Q. 293. Were vou informed that the defendants did make some 
experiments with the manufacture of lime soap since the reference 
of this case to the master? 

A. I was not. 

X Q. 204. You have stated dufing your examination that “a 
product containing #2 per cent. of free fat acid was notably inferior 
in purity, and therefore manifestly less valuable, than that obtained 
by older processes.” Did you mean to include lime saponification 
in older processes you speak ol? 

A. I did. 
1549 XQ. 205. And vet the only examination you had made 
of lime soup showed that by this method but 70 per cent. of 
fatty acid was obtained in the produet? 

A. In the first place, 1 do not consider that your question cor- 
rectly states the facts. I have never asserted that I have made any 
test whatever Upon the product of the old lime-saponttication pro- 
cess, because that process is only used, as | understand it, when it 
is carried out thoroughly and under favorable conditions. I do not 
regard mV Im perfect experiment In mv laboratory and the product 
there obtained as in any way representing the product of the old 
lime-saponitication process ; therefore this Imperfect experiment has 
nothing to do, and should ‘ave nothing to do, with my conclusion 
as to the relative purity of the product obtained with the old lme- 
saponttication process, My opinion as to that is founded upon what 
I have read in the testimony in this case and in the Supreme Court 
record and elsewhere, from which [have reached the conelusion 
that, as far as purity of product went, the old lime-saponttication pro- 
cess left nothing to be desired; that the other processes which have 
been introduced inp no case claimed to effect or effected the produc- 
tion of a purer product, but only claimed to secure greater economy 
in the production ofa product which, while possibiy less pure even, 
might be pure enough for practical use under certain conditions. 

X Q. 26. You made a positive statement that a product contain- 
ing 92 per cent.of free fat acid was notably inferior in purity to that 
obtained by the lime process. State any authority which warrants 
you In asserting that a product of greater purity than 92 per cent. 
was produced by the old lime-saponification process. 

A. I eannot now reeall the statements from which I have formed 

this opinion, but have no doubt that they exist in the record 
1550) in this case and in the Supreme Court record, and therefore 
ean be found when they are needed. 

X Q. 297. I think you need them now to sustain what you have 
asserted to be a matter of fact. If vou have recollection enough of 
them to warrant vou in stating this fact under oath, as you have 
done, it seems to me that your recollection should at least go to the 
general substance of the statement, even if vou cannot find it in 
the record. State, therefore, what vour recollection 1s as to the tes- 

ISj3—SS3 
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timony on which you found your statement, and also how much 
above 92 per cent. this noticeably pure product was. 

A. My recollection is that the statement or statements to which I 
refer were to the effect that the product of the lime-saponifieation 
process showed a full equivalent of free fat acid, which would be, 
approximately, eight per cent. above 92. per cent. 

X Q. 208. [If any such statement were contained in any part of 
the record, and were founded on an analysis of the product, is it 
not the fact that the only method of analysis used by any of the 
witnesses whose testimony is reported in’ the Supreme Court record 
was a method which you have vourself pronounced to be absolutely 
unreliable ? 

A. To the best of my present recollection this would not be so. 
If fam not mistaken Prof. J. Lawrence Smith used a method of 
analysis quite dillerent from the method upon which [ have com- 
mented, the method commented Upon by ie being simply the method 
used by complainants eXperts, 

XQ. 209. Do vou mean to assert that none of the defendants’ ex- 
pert witnesses used this method of analysis ? 

A. I do not. 

XQ. 500. Are we to understand, then, that Mr. Smith, by his 
method of analysis, ascertained that the old lime-saponttication pro- 

duct gave a perfectly decomposed result ? 
ldo] A. [do not recollect. 
XQ. 301. You have absolutely no recollection, then, as to 
Whose authority vour assumption rests on, or by what method they 
arrived at the conclusion which you state you think they arrived 
at? 

A. I cannot at this time recall any of these details, but now, as at 
the time of giving the testimony vou refer to, there is in my minda 
very strong Impression that this was an accepted fact, nowheres 
ealled in question. 

In reference to this question of the complete reaction or complete 
saponification in the old lime process [ would refer to the article on 
stearic acid ina work entitled Cooley's Cyclopedia of Practical Re- 
ceipts and Collateral Information on the Arts, Manutactures, Pro- 
fessions, and ‘Prades, published In New York by 1. Appleton W C'o., 
ISSO, volume 2, pages 1556 and 1557, in which, on page 1556, see- 
tion 3, T tind as follows: “(Commercial.) Ordinary tallow is boiled 
In large wooden vessels, by means of high-pressure steam, with about 
sixteen per cent, of hydrate of lime (equivalent to eleven per cent. 
of pure lime), for three orfour hours, or until the combination is eom- 
piete and an earthy soap is formed, when the whole is allowed to cool ; 
the product (stearate of lime) is then transferred to another wooden 
vessel and decomposed by adding to it four parts of oil to vitriol 
(diluted with water) for every three parts of slaked lime previously 
employed, the action being promoted by steam, heat, and brisk agita- 
tion; after repose the liberated fat is decanted from the sediment 
(sulphate of lime) and water, and is then well washed with water 
and by blowing steam into it; it is next allowed to cool, when it is 
reduced to shavings by means of a number of knives worked by 
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machinery, and in this divided state is placed in canvas bags.” 
Here, manifestly, the action is stated to be complete, and the pro- 
duct to be stearate of lime. 


1552 (A copy of the article in question is offered in evidence, 
and marked “ Defts’ Exhibit Cooley Article.’) 

Similar statements to this will be found, I think, in any ordinary 
text book on chemistry, and as | happen to have Fowne’s Chemistry, 
published in London, in 1868, with me, [ will read a passage from 
that on page 754: “On the large seale, impure stearic acid is pre- 
pared for the manufacture of stearine candles by saponifying some 
of the harder fats, generally with lime. The resulting lime soap, 
decomposed by the sulphurie acid, vields a mixture of fatty acids, 
Which are pressed first in the cold and afterward at a higher tem- 
perature, in order to separate the oleic acid from the less fusible 
palmitic and stearic acids.” Here, again, the product is alluded to 
as fat acid, pure and simple, the impurity mentioned at the begin- 
ning of the quotation being manifestly the presence of a portion of 
palmitic and oleic acids in the stearic. 

X Q. 302. Do you mean to be understood as seriously asserting 
that the passages vou have quoted contain any assertion which war- 
rants vou, as a chemist, in citing them as proof that the product 
obtained contained more than 92 per cent. of free fat acid ? 

A. L undoubtedly do, as chemical works, such as Fowne’s Chem- 
istry, make their statements with precision and accuracy, and when 
they state that a product Is obtained, and say nothing about the 
presence of impurities or other materials, which, if present, would 
seriously modify the character of the products, we may feel, [ think, 
entirely confident that they intend to state, as they mantfest!y imply, 
that the products are pure and «lo not contain such Impurities or 
foreign matter. - ° 

X QQ. 303. Then, whenever vou see in a publication a refer- 

1553 ence to a commercial product by its chemical name, you are 

willing to assert that the author or compiler means to de- 

scribe a chemically pure product, whether as a matter of fact the 

ordinary commercial product of which he speaks is chemically pure 
or not? 

A. Not exactly that, but I mean to assert that when a chemical 
writer of good standing asserts that a product is a pure substance, 
naming it, he means what he says. 

X Q. 304. Do you tind in either of the publications referred to by 
you an assertion that the product spoken of is a pure product? 

A. I find it in Fowne’s Chemistry, and asserted in the following 
way: On page 733, at the beginning of the article on stearic acid, 
there is given immediately after those words the chemical formula 
for stearic acid, which indicates of course that substance in a chem- 
ically pure state, and I find nothing to limit this tithe and this chem- 
ical formula in what follows, but, on the contrary, I find a method 
given for producing chemically pure stearic acid, and then come to 
the sentence which 1 have already quoted, which, as I consider it, 
shows that the assertion and meaning of that author was that pure 
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fat acids, consisting essentially of stearic acid, are produced on a 
large scale in the manufacture of candles by the lime-saponitication 
process. Moreover, in the same paragraph the author goes on to 
say: “Another method, apphed chietly to palm oil, consists in de- 
composing the fat with superheated steam, as deseribed under “Gly- 
eccrine,” page 663. A third method consists In treating the fat with 
sulphuric acid and distilling the product.” Now, T have already 
quoted, In earlier parts of my testimony, several authors of high 
standing, Who assert that products obtammed by both these processes 
last named would be pure fat acids. I have no manner of 
1554 doubt that equivalent statements to those of Fowne would be 
obtained by reference to any standard work on chemistry. 

XQ). 305. T find in the continuation of the section of Cooley's 
Practical Receipts, from which you quoted, the following statement : 
“This product is a more or less impure mixture of stearic acid and 
other fatty bodies,” ete., and [find further in the same article the 
following statement: “ In the case of the alkali this must either be 
used in quantities much greater than theory requires, or else be 
heated under great pressure at the risk of giving rise to an explo- 
sion.” Would this not indicate to vou that the writer of the article, 
whoever he may be, so far from intending to be understood as de- 
scribing a chemically pure product, intended very distinctly to notify 
the reader that the prodpet obtained by this method, unless a great 
excess Of lime were used, would be very decidedly impure and not 
thoroughly decomposed ” 

A. As to the first passage referred to by you it: should be noticed 
that the article in question is headed “Stearic Acid, and therefore that 
all through stearic acid is the body referred to; hence, when the 
statement Is made, “ This product is a more or less Impure mixture 
of stearic acid and other fatty bodes, particularly the so-called mar- 
garie acid,’ it seems to me perfectly plain that the impurity alluded 
to is the presence of other fatty acids, and that alone. 

Your second reference follows il discussion of Prot. Boek’s method, 
Where the fatty matter is first treated, not under pressure, with a 
small amount of sulphuricacid after which the neutral fat is placed 
in open tanks with water, by which, after the expiration of several 
hours, it is stated to be decomposed. In comparing this process with 
the older ones the author states in the passage which you have 
quoted his opinion that where lime was used either an excessive 

quantity or else pressure would be required to obtain com- 
Lodo plete saponification. Now, it is well known that in the old 

lime-saponitication process lime in considerable excess beyond 
the theoretical quantity was used, and, therefore, | tind nothing in 
this reference, even aside from its detached character and discon- 
nection with the older statement of the same author, which would 
In any way limit or qualify that statement or the deductions | have 
arawn from: it, 

XQ. 506. We are to understand then that vou honestly believe 
and state under oath that from a reading of this article you under- 
stand the writer to intend to state that, by the process deseribed, an 
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absolutely pure fatty acid is obtained without the least admixture 
with undecomposed neutral fat ? 

A. The terms “ absolute” and “ without the least” carry the idea 
a little bevond my notion or understanding of the article, which is 
that the author intends a product which should contain no appre- 
ciable amount of anything but free fat acids, and, to give this a 
numerical shape, | should say that I understand by this that the 
article Indicated would contain no less than 99 per cent. of free fat 
acid, and be probably purer than that—one per cent. being a quan- 
tity perhaps too sma!l to be recognized without special means of in- 
vestigation. I think that this author, Fowne, and the chemical lit- 
erature at large place this conclusion as tothe purity of the product 
at least In such a position that the burden of proof lies not on those 
who accept the statements found in sueh authors but on those who 
call them in question. 

X Q. 307. On looking over the book produced by you, Cooley’s 
Practical Suggestions, I find it to contain articles on pie, jam, jelly, 
tarts. pills, tape-worms, whooping cough, and, in fact, on almost 
every Imaginable subject. Is this the kind of work that chemists 
of reputation should go to when asked for authority on assertions 
which they make ? 

A. Not when they have a library at command ; but when, 

1556 ata distance from all supply of standard authorities, their 

chemical library is reduced to this book and Fowne’s chem- 

istry, they would, I think, with propriety give this for what it is 
worth. 

Hearing, July Sist, 1SS5. 


Afternoon Session. 


Cross-examination of Ilexry Morton continued: 


Witness desires to state that, when making his last answer, he had 
momentarily forgotten that he had with him also Morfit’s Applied 
Chemistry, Soap, and Candles, to which he would refer in’ further 
confirmation of what he has already said as to the universal accept- 
ance by writers on this subject of the fact that by the lime saponifi- 
cation a pure fatty acid product was produced. The description of 
the process contained in this work is a lengthy one, beginning on 
page 439 and continuing at least to 453, but without, of course, 
quoting or introducing the whole of this matter, that which is in 
point will be briefly referred to. On page 459, in a note, after the 
description in the text of the ordinary process, allusion 1s made to 
the saponification in a closed vessel, under pressure, with a reduced 
quantity of lime, in these words: “ This principle has already been 
successfully applied in the manufacture of stearic-acid candles by 
lime, and with great economy of time and material, as it effects a 
saving of lime, and, consequently, also of the acid required for the 
subsequent decomposition of the lime soap.” Nothing is here said 

as to any increase in purity of the product which, through- 
1557 out, in numerous places, is alluded to as fat acid. At page 
452, under the heading “ Purification of the Block,” I find 
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as follows: “The pressed cakes on being emptied from the bags are 
thrown into a very clean lead-lined cedar tub, and the whole batch 
melted by a current of steam. Five pounds of sulphurie acid, di- 
luted with ten pounds of water, are then gradually added to the 
melted fat block, so as to withdraw and precipitate any remaining 
alkali or other impurity.” This is the only reference to impurity, 
ane, I think, clearly implies that none other was present except lime, 
or other like base, which would be removed by sulphurie acid used 
in the manner described. Such a use of sulphuric acid would in no 
wise remove neutral fat if present. The work which I have cited is 
one specially devoted to the manufacture of soap and candles, and 
the absence of any reference whatever In it, in its lengthy deserip- 


tion ot this process, Lo the presence ot an lnpurity in the shape of 


neutral fat would, [ think, amount to very strong presumptive evi- 
dence that the product obtained was a practically pure fat acid. 

X Q. 308. T have no doubt vou are quite correct In your last state- 
ment, and agree with vou in thinking that, where the authors you 
have quoted speak of the product as being fat acid, they mean, as 
vou say, @ practically pure fat acid, or what is known as fat acid in 
the trade. My questions to you, however, are put to you in your 
character as a chemical expert, and were directed toward ascertain- 
ing whether vou had thought it worth your while to acquaint your- 
self with what the actual composition of the ordinary commercial 
fat acid was. This, as [now understand you, vou have never done 
yourself, nor have you ascertained that anybody else has done it, as 
applied to the produet of the old lime-saponitication process. — Is 
this so? 

A. In the first place you misunderstand my use of the words 

1558 “ practically pure.” By “ practically pure” [T mean. simply 
to distinguish from chemically pure. By “chemically pure” 

we mean something that has absolutely no trace of any substance in 
it but the one named, and, of course, [do not suppose that the pro- 
duct of any commercial process would ever be in this condition, 
but what I have said, and what I consider the authorities quoted 
support me in saving, is that this product of the old lime saponifi- 
cation was not only commercially pure but thoroughly pure, if that 
term will suit better—in other words, was as pure as it could be short 
of being chemically pure. Aside from these authorities it is- true 
that T have not myself made an analysts of the product obtained by 


the old lime-saponification process, nor do | at this tine know of 


anyone else who has made such an analysis. 

XQ. 300. No one of the writers to whom vou have referred assert 
that they have analyzed the product of the process which they 
have described or pretend to give the result of any analysis, do 
they? 

A. They do not, as far as I recollect. 

X (). S10. The only analysis then of which you have the least 
knowledge gave but 70 per cent. of fat acid in a product obtained 
by treating fat with fourteen per cent. of lime? 


A. As have already stated LT have no knowledge of any analysis of 


the product of the old lime-sapouitication process. It is, however, 
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also true that I made an analysis of a fat mixture obtained by a 
treatment such as stated of fat with fourteen per cent. of lime with 
the result you have stated. 

XQ. 311. When did you make the experiment in which you 
obtained this product ? 

A. Some time after my return from Cincinnati and prior to my 
resumption of my testimony in New York. 

X Q. 312. What quantity of fat did you use in this experiment ? 

A. About one pound, as far as 1 can recollect. 
1559 X Q. 315. What was your object in making the experi- 
ment? 

A. To inform myself as to the rapidity of the action which would 
take place when lime, water, and fat were heated together as bear- 
Ing upon previous hypothetical statements which I had made on that 
subject. . 

X Q. 3514. As LT understand you, vou introduced steam into the 
mixture of lime, fat, and water to cause ebullition throughout the 
contents of your vessel? 

A. To cause agitation throughout the contents; ves. 

X Q. 315. You also stirred it from time to time? 

A. I did. 

X Q. 316. How much water did you have in your vessel ? 

A. I do not now recollect the quantity, but it was so large a one 
that there was a great deal of water left at the end of the operation 
besides that which had in any way combined or mixed with the 
soap and fat. My impression is that the amount of water was prob- 
ably double the bulk of the fat. 

X Q. 317. From your description you seem to have had in this 
experiment all the conditions of what is known as the old lime-sa- 
ponitication process. I understand, however, that this is not your 
view. Please state what conditions of the old process were lacking 
In your experiment. | ’ 

A. The conditions of thorough mechanical mixture. In my ex- 
periment the steam was passed from the end of a single tube, and as 
soon as the reaction began so that the soapy mixture thickened this 
steam rose almost in a single line through the material and would 
have done almost nothing toward stirring or mingling it had I not 
from time to time disturbed it or moved the contents of the vessel 

with a stirring rod ; but, as 1 was busy about other things, this 
1560) was only done occasionally, my object at the time not being to 

effect a complete saponification, but only to see what result 
would easily and direetly be attained. The result of this expert- 
ment proved to me very conclusively that the reaction of lime, fat, 
and water was a very slow one where there was no added tempera- 
ture and corresponding pressure. 

X Q. 318. What was the size and shape of the vessel you used in 
this experiment ? 

A. It was what is known as a miner’s cup, 1 should think, hold- 
ing a little over a quart, and very much the shape of an ordinary 
quart measure, made of granite wear—that is, sheet-iron coated with 
enamel. 
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X Q. 319. Was this vessel entirely full of the material treated ? 
A. It was not. 
X Q. 520. Must you not be under some mistake in stating that 


your vessel held but a quart, and that you put into it two pounds of 


water and one pound of fat? 

A. I said that it held over a quart; but I may be mistaken as to 
the size of the vessel. It is a regular article of commerce under 
the name [I have given it, which can be bought at almost any hard- 
ware store, I think, and it may be that its capacity was nearer two 
quarts than one. 

XQ. 521. What was the diameter of the steam tube you intro- 
duced into this vessel ? 

A. About a quarter of an inch inside diameter—about a quarter 
toan eighth. It was an ordinary piece of glass tubing. 

X Q. 522. Referring to the experiments with the so-called Tilgh- 
nan coll which you witnessed in Cineinnati, I understand you to 
have stated that you did not know the apparatus was leaking when 
the first of the samples was taken at lead-melting heat. Do you 
wish to modify this statement, or are we to take it as absolutely 

true? 
1561 A. The only way in which T would modify it is by saying 

that when the leak did) begin there was no difficulty. what- 
ever in recognizing the fact, and chat therefore I feel very confident 
not only that [ did not notice any leak at that time, but that no 
leak of any substantial character—I mean no leak amounting to 
anvthing—existed until close upon the end of the operation. The 
remark was made by those in attendance that, the apparatus having 
leaked before, it was remarkable that it was closed again and held 
so tight during the previous stages 

X Q. 325. You were not told, though, and did not know, that 
the apparatus was broken inside of the furnace and was leaking 
there? 

A. I was told that it was broken in a previous use, but, as T have 
said, I was told at the time that that break had closed, and that it 
was practically tight during these experiments until the end, when 
the leak occurred, and it was manifest to everybody in the place 
that such a leak was producing its effect. 

XQ. 324. Manifest by 

A. The escape of smoke and very irritating vapors from the fur- 
hace, 

XQ. 525. The leak, then, which vou observed did not occur in 
the pipes outside of the furnace, but in the furnace ? 

A. I did not myself direetly observe any leak in the sense of being 
able mvself to locate it, but just at the end of the operation ‘here 
was the violent escape of fumes and smoke that I have described, 
which T was informed was the resuit of a leak. 

X Q. 526. Did you see where these fumes and smoke eame from? 

A. Only in the general way that they eame from the direction of 

the furnace. Iwas close to the outlet of the cooling appa- 
1562. ratus, which was at some little distance from the furnace, but 
within sight of it. 
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X Q. 327. At what hour did you notice this leakage ? 

\. I could only fix the time as being a very few “minutes before 
the close of the operation—I should say two or three minutes. 

X Q. 528. Was it after the last sample was taken that you noticed 
it, or before ? 

A. I think just before. It was practically coincident with takizg 
the last sample, as far as I now recolleet. 

Xx (). 329. In giving * ae te stimony, then, about the coil appa- 
ratus as you saw it in Cincinnati, vou were under the impression 
that the apparatus was “ee leaking until the very end of the experi- 
ment? 

A. That was and is my impression as to any leakage of a sub- 
stantial character. By “substantial” I mean, of course, any leak- 
age Which would affect the rate of flow of the mixture through the 
coils to an ap agg degree. 

X QQ. 350. Can vou state the percentage of water present in the 
best quality of ordinary concentrated glycerine t 

[ cannot, with certainty, but think it is under tive per cent. 

XQ. 351. (By the Master): What is the specific gravity of con- 
centrated wis rine ? 

A. From 1.24 to 1.27, about, according to its degree of concentra- 
tion. Assuming water to be 1,000, these numbers would be 1,240 to 


X Q. 32. If vou take a pound of glycerine water of a strength 
of 102 specifie gravity and dilute it with a pound of water, so as to 
make a glycerine solution of a quart in volume, would not the spe- 
cific gravity of the quart solution be substantially 101 ? 

A. It would, the temperature, of course, being constant. 
1563 X (. 335. You have referred to the article by Pelouze, 
printed on pages 20S to #10 of the Supreme Court record. 
Do you wish to be understood as agreeing with the statements and 
conclusions made by Pelouze in that article ? 

A. Lagree with the statement of facts contained in this article, 
but I cannot say I agree with all the conclusions. I should agree 
with the conelusion that soap has a very marked influence in accel- 
erating the saponification of a mixture of fat and water under the 
influence of heat and pressure, but I should not agree as to the 
hypothetical steps by which that general result is brought about, 
my own impression being, as I have stated earlier in my testimony, 
that the soap, in the presence of excess of fat, forms an acid soap, 
which is decomposed in the presence of excess of water. 

X QQ. 554. I find in the article by Pelouze the following statement: 
“T have, besides, assured myself that at a temperature of 165° (centi- 
grade) water does not act upon oils.” This statement your own ex- 
periments show to be false, do they not ” 

A. Ido not feel prepared to say that, because I think Pelouze is 
here speaking of olive oil, and IT have made no experiments on olive 
oil, and it is moreover, I think, admitted that oleine, which consti- 
tutes the main parts of oils, such as olive oil and the like, is more 
ditticult to decompose than palmatine or stearine. 
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XQ. 355. If this statement has any reference to tallow, then, it is 
untrue, is it not? 


A. It is. 
(Cross-examination ended. No redirect.) 
(Signed) HENRY MORTON. 
1564 Javes N. GAMBLE was next recalled fuer further cross-ex- 


amination, 
By Mr. CHAMBERS: 
X Q. What quantity of coal is required to provide steam and heat 
é | 
sufficient to run one of your digesters for one charge ? 

A. For each charge of from 6,500 to 7,000 pounds there would be 
required for heating the digester from sixteen to twenty-two bushels, 
of 72 pounds each, of what we call boat-slack—mixed nut and slack— 
bituminous coal, the price of which would be from 7? to 9 cents a 
bushel. 


Adjourned to August 1, 1885, at 10 a. m.,same place. 
Meeting July ord, ISS5—10 a. m. 
Master and counsel present as before. 


Gustave JANSSEN, being duly sworn on behaif of defendants, was 
exatnined [by] Mr. Parkinson, and testified : 


(). 1. State your name, age, residence, and occupation. 

A. My name is Gustave Janssen; my age is 58 years; residence, 
New York ; occupation, glyecrine manufacturer. 

(). 2. What experience, if any, have you had in the manufacture 
of candles from fat acids 7? 

\. } went into that business in 1855, as a partner in a factory in 
Brassels, Belgium. At that time we were working with the old pro- 
cess, Which is called open-tub lime process—that is to say, using 14 
per cent. of lime and 28 per cent. of acid. 

Q035. What was the name of that company that you went into 

and in what capacity were you connected with it? 
15G5 A. ‘The name was Derouboix, Jenar & Co. [Twas a partner, 
with 40 per cent. interest in the whole business. The capacity 
of the factory at that time was very small, producing only three 
thousand candles a day. 

(). 4. Was that small in comparison with other establishments at 
that time, or simply stnall in comparison with the capacity in later 
days? 

A. It was the largest in Belgium, anyhow, at that time, but was 
small as compared with the DeMilly factory ; but we soon increased 
it—I think between three and four yvears—when we produced 15,000 
pounds a day; and then, in 1865 or 1866, about that time, we In- 
creased it up to 30,000 pounds a day. 

Q). 5. Tlow long did vou continue your connection with this com- 
pany? 

A. Up to 1870. 
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Q. 6. Were you an active partner ? 

A. An active partner, especially in the manufacturing. 

Q. 7. What business did you personally do in connection with the 
manufacturing ? 

A. Superintended all the manufacturing, from the grease to the can- 
dle; everything, in all that was going on in the factory; superin- 
tended all the works. 

Q. 8. When did you first try any other process than the open-tub 
lime process? 

A. It was about 1860, as far as 1 can recollect, that we made the 
first trial with the copper digester. 

Q. 9. What process was this called? 

A. We tried it with water alone; we called it the “ water pro- 
cess "—that is to say, without anything with water—without lime or 
anything at all; that was our first trial. 

(QJ. 10. Describe this process. 

A. We put in a digester about 20 or 25 per cent. of water, as com- 

pared with the quantity of fat by weight. and then we made, 
1566 I recollect, fire—we had no boiler—put the fire direet under 

the digester, and we worked up to 225 and 2530 pounds press- 
ure. We made many trials to try to make it as we did before, but 
we could not sueced in making any, and, after three months—per- 
haps six months; cannot say exactly—we had to give it up, not 
being able to make anv good candles out of that process, 

Q. 11. In this process you speak of did you use any lime ? 

A. No. 

(). 12. Was there any provision for circulation in this? 

A. Yes, we made, outside of the apparatus, connected at the top 
and bottom, a big coil, making many spiral turns, and about four 
inches in diameter; and we had all the time cold water running on 
that coil, in order to force circulation, to make a difference of tem- 
perature between the temperature of the digester and that of the 
coil, and that forced a cireulation; and, besides that, we had put 
some little faucets at different places of that coil, to see whether the 
circulation was established, and we noticed all the time that it was 
running, all the time with the water and tallow—thev were mixed— 
and we run sometimes as much as 24 hours one operation to see 
whether the time would make the saponification ; but we never made 
good goods that would answer our purpose—good fat acid, we called 
it—liable to be easily pressed. 

(). 13. After you gave up this process last referred to, how did you 
continue to manufacture your fat acid ? 

A. As we used a great deal of palm oil in our factory we only 
made part of our fat acid through the digester—that is to say, we 
only treated the tallow through the digester and not the palm oil, 
and we used in that digester, which was the same I have described, 

two per cent. of lime of the quantity of grease, put two per 
1567 cent. of lime of the quantity of grease in the digester with 
25 per cent of water, as compared with the quantity of grease 
with water—that is, 250 pounds of water to 1,000 pounds of grease 
and 20 pounds of lime—and that gave usa very satisfactory pro- 
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duct—very good fat acid, | mean. We worked at that time at 140 
pounds pressure, and the operation only lasted seven hours, and 
that gave us the same quantity of glycerine as we had by the old 
process—open-tub process We called it, After using the Sabie 
apparatus for some time we gave it up altogether for a time, 
because we found a way to saponify the tallow and the palm 
oil ina very short time with acid without any lime or anything 
of the kind, no upparatus, except ano open tub, but we had to 
distill that good after being worked with acid to make it white, 
because, When you used sulphuric acid with grease or palm oil, you 
get it black or a very dark brown, and then it must come through 
the still to have it white ara, We used that process, without the 
digester at all, fora long time. We did not see the benefit of the 
digester. We gave up the digester altogether to use only the open 
tub with acid. LT don't know how long, for I couldn’t tell exactly-- 
more than several weeks, may be for two or three vears—can't tel] 
exactly now; for vears We gave it up; for two reasons, because our 
capacity Was Increasing so much that we had to put much more ap- 
paratus to make the quantity that was required, and those apparatus 
Were very expensive, we thought, to give them up in order to work 
with open tubs with acid. We gave up the digester, | think, in 
IS65 or TS66, because we had to pout so iiuch more apparatus to fol- 
low our capacity; we had teo much capacity: it would make too 
much expense in the case of the apparatus, and at that time the 
vlycerine was not wanted, and that is a reason for which even we 
took the open tub with acid, because we had no care for tho glyeer- 
Ine, No value at that time. 

1568 (2.14. When did vou begin to use the digester with the 
two per cent. of lime; was It Just as soon as vou stopped 

using it with the water alone ? 
A. After we saw that we could not sueced with water, after many 
trials, then we went right away on the same apparatus with lime, 


with the same digester. We gave it up, as TI told you, on account of 


the glveerine being — no value and the open tubs being much 
quicker for the purpose. At that time, T reeollect now, we were in- 
terested In a factory in the city of Cologne, Germany, a partner, and 
we sent that apparatus to Cologne, there to be worked with lime, 
that same apparatus, and there they worked it all the time for five, 
SIX, or seven vears until they wound up. Ourselves, we managed 
it there because we were interested there. 

(J. lo. After you stopped using this digester with water alone, how 
Was most of vour tallow saponified for the next tive or six vears ? 

A. Immediately after the experiment with water we tried lime, 
and then open tubs with acid, because of the expense of putting in 
proper apparatus and not seelng the advantage of it at all. 

Q. 16. What pressure did) vou use when vou used the lime in the 
digester? 

A. About 140 pounds at that time—that is, when we commenced 
with lime. 

Q. 17. What did you use subsequently ; have you ever used any 
different ? 


j 
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A. A long time after that, though I can’t recollect when, the press 
ure was lowered down to 90 pounds with two per cent. of lime, and, 
as I told vou, it isa long time ago, but now within the last three 
months [ made another experiment here at Mr. Dreyfus’, in Jersey 
City, with 90 pounds pressure and two per cent. of lime and about 
six to seven hours work, the pressure which produces a very nice 

goods, but in that apparatus we used superheated steam. 
1569 (). 18. How long did you continue to use the 140 pounds 
pressure and two per cent. of lime” 

A. We used that in our establishment in Cologne for six or seven 
years after, about that time, about six or seven years. 

().-19. What were they using when your connection with the com- 
pany terminated in 1870? 

A. In Cologne we were using that still; but in our establishment 
in Brussels we did not put in apparatus for igh pressure. In Brus- 
sels we used open tubs with acid. Of course, we took a great many 
informations about digesters at that time, to try to see which was a 
good one to be used cheaper than our open tub. We sought infor- 
mation about a great many processes—the Tilghman process, Wright 
& Fouche, Melsen’s, and Hulterhoff, of Buenos Ayres. Hulterhoff 
came to my house at that time to induce me to take the Tilghman 
process—he had worked it in Buenos Ayres—but we did not see any 
advantage ; the goods that he showed us at that time I recollect they 
were not nice at all, so we would not take the process; he showed us 
some samples at that time of the candles and fat acid, but I didn’t 
like it at all,so I gave up the process altogether, and afterward I 
heard Mr- Hulterhoff had failed himself in Buenos Ayres; that is a 
known fact that he failed in Buenos Ayres; he could not make any 
good success, then, in Buenos Ayres; it was the best place at all; they 
had no lime and no acid or anvthing of that kind, and we used to 
send a great deal of candles to Buenos Ayres; we did at that time; so 
we thought Le could beat us by his apparatus in Buenos Ayres, being 
ina position to make them cheaper, and we thought Mr. Hulterhoff 
would prevent our selling candles in Buenos Ayres, but he failed— 
that is to sav, beeame bankrupt. 

(). 20. Was it before or after you made your experiment with 
water alone in the digester that Hulterhotf proposed to you t& adopt 

the Tilghman process ? 
1570 A. It was after. 
(). 21. What was the process described to you by Hulter- 
hoff under the name of the Tilghman process ? 

A. It was using water without lime or anything else at a high 
pressure-—that is to say, 225 pounds pressure—and he described that 
process [as] being Mr. Tilghman’s process—Mr. Hulterhoff did, with 
heat, of course—225 pounds pressure means a great heat. 

By Mr. CHAMBERS: 

(). 22. When you used your digester with twenty-five per cent. of 
water and a high pressure, did you understand that you were using 
the Tilghman process? 

A. We had the chemist in our establishment who was to study 
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Tilghman, and process of Wright & Fouché, and he said he could 
make an apparatus with the spiral giving the same results as Tilgh- 
man; that is, saponify the grease with water alone and high press- 
ure without lime, and that was based on the principle of Tilghman 
and Wright & Fouché, because they are based on that principle to 
use water alone for saponifying. It was after that, two or three 
vears after, that Mr. Hulterhoff came to my house in order to pro- 
pose the process which he called the “ Tilghman;” IT recollect that 
very well, that he said, “TL use the Tilghman process "—that was 
what he told me; [ didn’t sce the apparatus; saw hissamples; they 
didn’t suit ne and T didn’t want to hear any more about it. 


By the Master: 

(). 23. Did he deseribe lis process at all or merely say that he 
used the Tilghman process ? 

A.-Called it the Tilghman process, using digester with 
1571 =water; that is what he told me at the time, showing at the 
sume time sumples obtained from those. 

He said, “lam using the water through the Tilghman process,” 
because at that time there was none in Europe used, and [ asked 
him what process he used. Ile says,“ To am using the Tilghman 
process—that Is to say, with water and without lime.” I said,” Have 
you got samples?” Ile said, Yes, there they are;” and he showed 
me some fat acid made out of that process. I told him T can’t use 
that—so that was an end of it. 

(). 23. Did he tell you how the processs was carried on in these 
digesters ? 

(Objected to, as the witness has stated “ Phat is all.”) 


A. No; he told me that was the Tilghman process; that is all. 1 
knew that the Tilghinan process was high pressure and forcing cir- 
culation without lime. 

By the Masrer : 

Q). 24. Did he deseribe to you the apparatus he was using? 

A. He simply said he was using a high-pressure digester; that is 
all: but I did not want more, because | saw it was not good. 

Q. 25. (None. Error in numbering.) 

(2 26. Did he tell you whether or not he used lime ? 

A. He told me that he used no lime at all. 

By Mr. CHampBers: 

Q). 27. Did he state to you that he used no lime or did you un- 
derstand so? 

A. No; he stated to me that he used no lime at all, only 

Water. 
1572 Q. 28. What opportunities have you had of knowing what 
process Was being used tn the candle factories of France and 
Belgium and other parts of Europe ? 
A. We were always in communication with all the manufacturers 


all those questions, and he saw, of course he studied the process of 
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of candles, as DeMilly, Labchier and Butet, the Goude factory in 
Holland, Wilson Price in London, Sarg in Vienna, the Neva Candle 
Works in St. Petersburg, and wé were always corresponding together 
to learn improvements, and especially as to water saponification. 

(Q). 28. Which of these factofies to which you have referred have 
you been in and seen the process of manufacture carried on? 

A. I have seen them all. 

(). 30. About when—during what years ? 

A. I saw them many times between 1860 and 1870. 

Q). 51. So far as you know, how extensively is the process using 
water under high pressure without lime used ? 

A.- None of them at the time were using it so far as I know. 

(). 32. So far as you know, how extensively has it been used since 
that time? 


(Objected to.) 


A. I don’t know of any house that uses it in Europe? 
(). 55. Do you know of any that uses it elsewhere at present? 
A. No. 
(). 54. When did there begin to be in Europe, or so far as you 
know elsewhere, a commercial demand for glycerine ? 
A. That may be about 1864 or 1865, so far as I can recollect, that 
there began to be a market for it. 
1973 (). 35. You have spoken of the process you recently saw in 
Dreyfus’ factory. Do you know whether that,was being ear- 
ried on as a business ? 
A. Oh, yes; carried on as a business, manufacturing regularly. 


Cross-examination by Mr. CHAMBERS: 
X Q. 36. How long have you been in business in New York ? 


A. About one year, how. 
(). 37. Engaged in the manufacture of glycerine during that 
»¥ 


ar’ 

A. The same business; yes. 

X Q. 38. Where were you in business prior to going into the gly- 
cerine business in New York ? 

A. Since I left the factory in 1S70—sold the Brussels factory to 
the company—I did not do anything for seven or eight years; took 
a rest for seven or eight vears, about that. Then in 1878 or 1879 I 
came here and was in some other business, no connection with fat 
at all, for one year about. Then I went back to Europe; came back 
here about 1880, about that time; I couldn’t tell exactly. Then I 
went to St. Louis to showa business house there how to bleach grease; 
from there, about a year after, I went to Sau Francisco, and there 
was a candle factory there belonging to Mr. Winter that had given 
up manufacturing. There was a friend of Mr. Mackay, very inti- 
mate with Mr. Mackay, and Mr. Mackay told him that he could use 
all the candles that he could make there in San Francisco, and even 
Mr. Mackay put something in that concern to work it up as a stock 
company. Mr. Mackay said he would take a share in the stock and 
take all the candles he could make, and I was asked to show how to 
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make candles; so Twent there and there was an old style di- 
1574 vester there, working with lime—iwo or three per cent.—put in 
little more lime, because tallow was very, very hard there— 
very difficult to saponify—so T used from 23 to 3 per cent. ; some- 
times less, sometimes more; depends on the grease. They worked 
there for one vear—about—but it did not pray, that is to say, tallow 
was too dear, and the competition of the houses from Chicago was 
too large—too heavv—so I told them there was no Inohy to be made 
at that, and T gave it up and they gave it up too, and after that I 
went to Europe again, Mr. Mackay telling me,“ You go to Paris to 
study the best means of extracting the glycerine from the water.” 
That was last vear. So T went back to Paris and studied the matter 
very close as to the best means aud the cheapest means to extract 
the glycerine from the erease. So | Inquired aut that time, one vear 
ago, very much about the water process again, because [ heard of it 
that it had been used by a house in Paris called Besson, and | heard 
of Mr. Besson having used that process and had given it up, too— 
could not work it toa profit. I heard so; didn’t see it. Then [saw 
that the process with water no one was working successfully, and 
then I went to Mr. Baujard, who had a process working with zine, 
and we made an agreement with him to use his process here in 
America, under certain conditions that were determined in the con- 
tract. Then I came here with Mr. Baujard, and brought with us 
two autoclaves or digesters, which we put at work at Mr. Colgate’s 
soup factory. 

X Q. 59. Do you buy glycerine from other parties besides extract- 
ing it from fats ? 

A. No. 

X Q. 40. After extracting the glycerine, is the remaining sub- 
stance of the fat used for soap or for candles ? 

A. For soup so far; but Mr. Baujard pretends that is good for 

making candles, too. 
L575 X Q. 41. Is it a patent process or a secret process ? 
A. A patent process, 

X Q. 42. What process did you use in Brussels immediately before 
your giving up the business there ? 

A. Open tub there, with acid, in’ Brussels, but in the factory in 
Cologne we were using digester. 

X Q. 43. What process were you there using in your digesters at 
Cologne ? 

A. With two per cent. of lime, and from 100 to 140 pounds press- 
ure; depends upon the grease—upon the tallow ; some require more, 
some require less. 

X Q. 44. In your process, as used in Brussels, with open tubs and 
sulphuric acid, and subsequent distillation, what produets did you 
obtain? Did you get glycerine ? 

A. We got glycerine, certainly ; 91 per cent. splendid fat acid and 
five per cent. glycerine, instead of six or seven. 


Redirect: 


Q. 45. During what vears were you in the DeMilly factory, in 
Paris? 
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A. From 1858 to 1865—ditferent times—about, 
(). 46. How was the saponification process carried on there ? 
A. Carried on with lime. Put in digesters with two or three per 
cent. of lime, according to the ditlerent kinds of grease they used; 
140 pounds pressure. He told me that sometimes he used 100, and 
sometimes 125; [can't tell. From 100 to 140; depends. 
(Signed) G. JANSSEN. 


lov Meeting at Spring Lake, N. J., Aug. Ist, 1883. 
Master and counsel present as before, 


EpMondD Bavsarp was called as a witness for the respondents. 
The witness not understanding the English language, Svlvain God- 
chaux was produced by the respondents as an interpreter, and, after 
being duly sworn to faithfully interpret, he spaueallll to translate 
the evidence given. 


Direct examination of EpMoxp Bausanp,a witness for the respond- 
ents, 

By Mr. PARKINSON: 

(). State vour name, age, residence, and occupation. 

A. My name is Edmond DBaujarad : my age Is 45 years; my resi- 
dence is at Mamaroneck, Westchester county, New York, and by 
occupation Tam an engineer of chemical products, 

().2. Where have | vou] resided most of your life? 

A. Paris, for studying, education, and afterward at Aubervilliers, 
hear Paris. 

(). 5. In what, if any, occupation were you engaged in [ aris, and 
during what vears ” 

A. In a commission house in chemical products about the year 
L861 until 1866 to 1S67,and then established myself on my own ae- 
count at Aubervilliers as stearic acid manufacturer and candles, sue- 
ceeding Jourdain & Co., until last year. 

(). 4. On what seale were you carrying on the last-named busi- 
ness ? 

A. Ten thousand kilogrammes of tallow a day. 

Q). 5. What, if any, official position did you hold in connection 
with the trade ’? 

A. Vice-president of the Association of Candle Makers and 

1577) Soap Makers of France from the foundation of the society, 

from about the vear IS76 until the time that — discontinued 
business. 

(). 6. Prior to the foundation of this society had you held any offi- 
chal position in connection with the trade? 

A. From 1871 until the foundation of that association I held the 
position of member of one of the committees which was intrusted to 
debate all matters pertaining to stearine makers with the govern- 
ment, and before I1S71 I was secretary of the Free Association of 
Candle Makers. 

(). 7. What is the purpose or what are the functions of this organi- 
zation of which you say you were vice-president ? 

IS5—SS3 
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A. To uphold the interests of the candle makers with the govern- 
ment on the question of transportation, and to adjust all the differ- 
ences between the candle makers. 

QS. What, if anvthing, had this organization to do with the 
fixing of grades of the product of candle makers ? 


(Objected to as leading. Objection overruled. Complainant ex- 
Cepts.) 


A. To establish the melting point in order to determine the value 
and analyze it i necessary. 

(9.9%. During the vears vou were manufacturing candles in’ Paris 
to what extent did vou know what processes were being used in other 
factories in Paris, nid in other parts of France, for saponification of 
fats for candles ? 

A. In Paris | visited all the factories, and in the interior I visited 
several of them. 

(). 10. State whether or not vou saw the process of saponification 
for candles used in the factories vou have referred to as having 

Visited, and also state what processes were used. 
lows A. T have seen the process of saponitication by water at 
Besson’s, and the process of saponification by lime at the 
others. 

(). 11. Do vou know whether the process by water is still used in 
the Besson factory ? 

A. No: it is not used any more. 

Q. 12. When was it given up” 

A. The factory is out of existence a year and a half sinee, at which 
time Mr. Besson sold his factory to a company; the company closed 
the factory. He had abandoned that process three or four vears be- 
fore he sold out, TP think. IT do not know exactly the date. I know 
absolutely it was abandoned. 

QJ. 15. Can vou state with what degree of pressure this process was 
‘arried on in Besson’s factory ? 

A. 16 atmospheres is as much as T ean remember. That is equiv- 
alent to 225 pounds. 

(). 14. In what kind of an apparatus was it carried on, and with 
about what per cent. of water? 

A. A long horizontal autoclave or digester of copper. THe used 
water to half the volume of fat or tallow; not absolutely certain 
about this. 

(). lo. State how it was heated. 

A. Mr. Besson used a Bellville boiler that communicated with the 
digester by a close coil tube; the return of steam was effected in the 
boiler again. 

Q. 16. In how many factories in Paris did you see what you have 
spoken of as saponification by lime carried on ? 

A. In six. 

Q. 17. Describe that process, 

A. They treat the neutral fatty matters in a digester, combined 
with two per cent. of lime diluted with water. The proportion of 
water varies with different manufacturers; generally one-third. 


i” om. te ee te al i | & . | Se 


;~ me. A. ~ eames | & = Se ee 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGUMAN. L475 


They submit this mixture to steam at from eight te nine atmos- 
pheres pressure during 3} hours to 4 hours. You then ob- 
1579 tain caleareous soap, which is decomposed by sulphurie acid. 
The glycerine finds itself separated, and the fatty acids are 
submitted to the action of cold and hot presses. 

(). 18. How many factories were there in‘Paris when you were 
In this business in which saponification for candles was carried on? 

A. Six by saponification and five by distillation. 

().19. State whether or not you have ever seen in Paris or else- 
where in France the process of saponification by water alone carried 
on in any establishment other than that of Besson. 

A.. 1 have not seen any, but knew of two manufacturers that used 
the same process. 

(). 20. When did you know of these two other manufacturers 
using the same process, and where were they? 

A. In 1868 or 1869.) One was Perry & Son, of Elbeuf, and the 
other was Lenoir, of Mecon. 

(). 21. Do vou know how late these two manufacturers continued 
to use that process ? 

A. Until about 1872 to 1873.) Mr. Perry must have ceased using 
that process In IS71 or L872. 

QJ. 22. Do vou know what they have used since? 

A. Saponitication by lime, same as I have described. 

(). 23. Did you ever see and examine the stearic acid or candles 
made by the water process in either of the factorics referred to; and, 
if so, how did they compare with those made in the factories using 
what vou-have described as the lime process ? 

A. The product of the process of the saponification by water was 
inferior in quality, as well as the price, as compared with grades of 
the other factories. 

(). 24. Do you know how they were graded by the association ? 

A. The product of the saponification by lime-was first in.order, 

and the product of saponification by water ranked afterward. 
1580) The association did not concern itself by what process the 

product was made; but I desire to state that I know by private 
information that the products of Mr. Besson were the lowest quoted 
in Paris. 

(). 25. Did vou ever observe what was the quality of the red oil 
obtained from the water process ? 

A. It was, in appearance, black, and contained fatty neutral matter 
oa account of incomplete saponification, which made the liquid ap- 
pear not clear. 

(). 26. What process did you use in your factory? 

A. The lime process, same as already described. 

Cross-examination by Mr. CHAMBERs: 

X Q. 27. What business are you now in? 

A. Iam attached to an enterprise having for its object the extrac- 
tion of glycerine from fatty neutral matter used in soap manufac- 
tures. 
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X Q. 28. Why did you give up your business of manufacturing 
soap and candles in France ? 

A. Beeause Isoid out. 

X Q. 29. How did your candles compare in quality with those 
manufactured by other French manufacturers while you were In 
business ? 

A. They were classed in the best quality. 

X () 3), low miahy different classes were there ? 

A. our. 

XQ. 351. Were Besson’s candles inferior to yours ? 

A. Yes. 

XQ. 52. Noticeably <0? 

A. Noticeably SO), 

XQ. 35. Your candles then, T infer, sold at higher prices than 
Besson’s ? 


X Q. 34. In which of the four grades were Besson’s candles 


A. My answer to question 20 was misunderstood. —T meant 
1581 that every candle manuficturer in Paris produced four grades 
of candles. Mr. Besson was classified inferior to any others 

for stearic acid. 

X Q.55. Did he sell stearic acid unmanufactured into candles— 
that is, not made into cameéles ? 

A. Yes. That was the reason of my observation before, because 
Mr. Besson sold stearic acid in’ blocks. Ile did not manufacture 
candles himself. 

X @). 36. The candles, then, which were made from Besson’s cakes 
by others are the candles vou referred to as being inferior to your 
owh manuitacture ? 

A. Yes. The quality of the candles is judged at by the quality 
of the stearic acid. 

XN Q. 357. Did you ever examine the apparatus used by Besson ? 

A, Yes. 

XQ. 38. Inside as well as outside ? 

A. TL did not go in. 

XN Q. 39. You do not know, then, whether he had any arrange- 
ment for causing a mixture of the fat and water in the autoclave or 
digester? 

A. IT know he did not have any, because Mr. Besson told it to 
me. 

XQ. 40. You do not know, T suppose, whether the other two 
manufacturers who vou heard were using this process had any mix- 
ing device or not? 

A. When Mr. Perry changed his process of manufacturing he 
came to sce me, and explained to me what his process was, and it 
Was similar to that of Mr. Besson. Lenoir emploved the same as 
Besson. The three of them were erected by a Mr. Renner, a manu- 
facturer who had: tried to establish that process of saponification by 
water and had not succeeded. 


(Signed) i. BAUJARD, 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN. 1477 


([t is agreed that the extract from Paven, cited in question 64 of 

Henry Morton’s deposition, is found in identical terms in the 

1582. edition of the same author of 1861; also that the extracts 

offered as exhibits in connection with the deposition of either 

party hereto shall be received as prima facie evidence under the 

terms of the stipulation on pages 144 and 145 of the master’s record. 

Defendants here offered in evidence certified copy of English 

letters patent to Wilson & Payne for “improvement in treating 

! glycerine,” dated February Sth, 1855, and same was marked “ De- 
- fendants’ Exhibit Wilson & Payne Patent of 1855.”) 


The defendants here rested their case. 
Adjournment was then had to August Srd, 1883, at 10 a. m., at 


Philadelphia, Pa. 
183 Complainant’s Testimony in Rebuttal. 
United States Cireuit Court, Southern Distriet of Ohio. In Equity. 


R. A. TingumManx, Complainant, 
Us, 


Proctor & GAMBLE éf al., Respondents. 
Accounting before Channing Richards, Esq., master. 
Avaust 3p, 1883. 
Meeting at 901 Walnut street, Philadelphia, Pa. 
Master and counsel present as before. 


Complainant’s counsel, under the stipulation made May 21, 1883, 
and printed in the master’s record at the end of the deposition of H. 
Mndemann, on pages 144 and 145, offers in evidence further extracts 
from Wagner's Year Book for 1863, said extracts forming the imme- 
diate context “of -“ Defendants’ Exhibit No. 2.” the portion of. the 
translation now offered which forms said “ Exhibit No. 2” being 
underscored. The same is marked by the master “ Extraet from 

Wagner's Year Book. Context of Defendants’ Exhibit No. 2.” 
1584 Counsel for complainant offers in evidence extract from 

Reports of Juries, London Exhibition of 1851, printed in 
London, 1852, page 607. The same is marked “ Complainant’s Ex- 
hibit No. 10. Reports of Juries.” 

Also extract from Morfit on‘Soap and Candles, published in Phil- 
adelphia in JS48, pages 195 and 434. The same is marked “ Com- 
plainant’s Exhibit No. 11, page 195. Mortit on Soap and Candles.” 

Also extract from Ure’s Dictionary of Arts, published in Boston, 
1853, vol. I, page 673. Offered in evidence as “ Complainant’s Ex- 
hibit No. 12. Ure’s Dictionary.” 

Also extract from Roret’s Eneyclopedia, published in Paris, 1849, 
and forming the immediate context preceding the Exhibit “ Roret,” 
printed on page 474 of the Supreme Court record. The same is 
offered in evidence as “Complainant’s Exhibit No 15. Roret’s 
Enevelopiedia, page 474.” 

Also extract from Musprat’s Chemistry, vol. I], page 879. The 
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same is marked “Complainant’s Exhibit No. 14. Musprat’s Chem- 
istry, 2-S79.” 

Also extract from Roret’s Eneyelopedia, published in Paris in 
IS49, pages LO and T14. Offered in evidence as “Complainant’s 
Exhibit No. 15. Roret’s Eneyelopxedia, pages 109 and 114.” 

Also extract from Musprat’s Chemistry, vol. I, page 450. Offered 
in evidence as “ Complainant’s Exhibit No. 16. Musprat’s Chem- 

istry, 1-450." 
L585 Also extract from Morfit on Soap and Candles, published in 
Philadelphia, S47. Offered in evidence as “ Complainant’s 
exhibit No. 17. Morfit on Soap and Candles, page 450." 

Also extract from Pelouze & Fremy’s Chemistry, published in 
Paris in 1865, vol. Vy page O48. Offered in evidence as “*Complain- 
ant’s Exhibit No. 18, Pelouze & Fremy, vol. v, 948.” 

Alsoextract from Molir, Redwood & Procter’s Pharmacy, published 
In Philadelphia in 1849, page 488. Offered in evidence as “ Com- 
plainant’s Exhibit No. 19. Mohr, Redwood & Procter’s Pharmacy, 
page 455.” 

Also extract from Pelouze & Fremy’s Chemistry, published in 
Paris in 1865, vol. V, page 951. Offered in evidence as “ Complain- 
ants Exhibit No. 20. Pelouze & Fremy’s Chemistry, vol. V, page 
Nol.” 


Hiexry Bower was then called as witness for the complainant, 
and being duly sworn testified as follows : 


Mxamined by Mr. CHamMBers: 


(). 1. What is Vour hathe, age, residence and occupation : 

A. My name is Henry Bower ; fifty vears of age; residcace, Phila- 
delphia; occupation, manufacturing chemist and retiner of glycer- 
ine. 

(). 2. Are vou the same Henry Bower who testified as a witness In 
the case of Tilghman ¢s. Mitchell, and whose testimony is printed 
In the Supreme Court record in this suit, commencing on pages 229 
and S47? . 

A. Yes, sir; Tamthesameman. [recognize the testimony. 

1586 Q. 5. State if you have purchased crade glycerine from 

Roland G. Mitehell, of New York; and, if so, about when 

you commenced to purchase such glycerine, and how long you con- 
tinued to make purchases from him. 

A. I commenced to purchase glycerine from Mitchell before he 
used the water process. I should suppose it was about 1862 when I 
commenced purchasing. [think it was about that time, or within 
two or three vears of that date, that he commenced the water process. 
I purchased some before that, made by the old-fashioned lime saponi- 
fication. 

Q. 4. And you continued to purchase from him for how long ? 

A. I may say until the present. 

Q. 5. After Mr. Mitchell adopted what you speak of as the water 
process, was there any difference between his glycerine and that of 
other manufacturers ? 


(Objected to as not competent in rebuttal.) 


- 


’ 


- 
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A. I can’t answer that question exactly. I will answer it in my 
own way. Mitchell’s glycerine has always been—up to within a few 
years past; I can’t say exactly how many yvears—the best crude gly- 
cerine that I know of in this market; but there are possibly some 
other manufacturers with whose productions I am not sufficiently 
acquainted to say exactly what the quality now is. It occurs to me 
that I have seen some samples of glycerine within the last two or 
three or four years made by other manufacturers that might be con- 
sidered quite as good as that Mitchell makes. 

(). 6. understand you that at the time, and for some time after 
Mr. Mitchell adopted the water process his glycerine was of a better 
quality than that of the other manufacturers ? 


(Same objection and as leading.) 


L587 A. At the time; oh, ves. 
Q). 7. To what was this superiority due? 


(Same objection, and as otherwise Incompetent.) 


A. Well, chiefly due to the absence of lime. 

(). 8. is this same feature of absence of lime in Mitehell’s glycer- 
ine continued up to the date of your last purchases from him ? 

(Same objection.) 

A. It is. 

(Q). 9. Have you purchased glycerine from Mitchell within the last 
year t 

(Same objection.) 

A. I have. 


Counsel for defendants object to the foregoing deposition as in- 
competent in rebuttal. and proceeds then to cross-examine the wit- 
Hess, . 


Cross-exumination by Mr. PArRKINSON: 


X Q. 19. How many grades of crude glycerine are there offered 
in the market? 

A. The grades of glycerine commercially are what are called 
saponified, which means the water process article; the distillation 
glycerine, which is made by the sulphuric-acid decomposition pro- 
cess, and what is known as Dutch glycerine, made by the old lime- 
saponification process. Those are about the three distinctions of 

commercial crude glycerine. 
1588 X Q. 11. Are the glycerines made by different manufact- 
urers by the same process always of equal grade? 

A. No; quite various. 

X Q. 12. What is your mode of testing crude glycerine to deter- 
mine its value in purchasing it? 

A. Well, the determinations of crude glycerine would be, first, its 
specific gravity—that is to say, whether it contained more or less 
wr ter—water, of course, reducing its value; the second would be 
the amount of inorganic impurities, such as lime, and the third 
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would be the amount of organic Impurities, such as glue or gela- 
tine, ete. 

X Q. 13. How are these tests made? 

A. The specific gravity Is usually tested by taking a sufficient 
quantity of the glycerine to float an instrument that is called an 
hydrometer, which marks on a scale the degree of the seale in use, 
showing the specific gravity; or a quantity is putin a small vessel 
holding a thousand grains, and from that measurement vou calcu- 
late the weight or specific gravity. Those are the two modes of de- 
termining the specific gravity. 

The inorganic impurities are detected by taking a weighed quan- 
tity of the glycerine and heating toa high heat, when it ignites of 
its own accord and you allow it to burn off carefully. This residue 
is weighed at this point after the flame expires, and placed ina 
platinum capsule, and then burned at a higher temperature. The 
difference between the two weights of the burnt residue will give 
you the organic matter, and the final weight the inorganie matter. 
There is another test which Ido not object to give, when testing 
for organic matter, In order to determine whether or not the glycer- 
Ine has been distilled, and also in a measure to determine its qual- 
itv. Wetakeasampleof elyecerineand dilute it with one-half distilled 
water, and shake 1t up*with a small amount of sub-acetate of lead. 

All crude glycerine will show a flocenlent precipitate, and 
1589 distilled glycerine will not show any floeculent precipitaie, 

but only a slight cloud. From the appearance to the eve, 
one being accustomed to it can determine a good deal of the char- 
acter of the crude glycerine by this test. The main reason for using 
this test would be, as T have said before, to distinguish distilled gly- 
cerine from undistilled, but it is also a valuable guide in detecting 
whether glycerine has been made from what is called “ good stock ” 
or “ poor stock,” containing a large amount of gelatine. 

XQ. 14. Do you make these tests yourself or have them made 
for you”? 

A. Well, that depends upon circumstances. 1 occasionally make 
‘them. 

XQ. 15. Usually have them made for you? 

A. ‘They are usually made in my laboratory by somebody other 
than myself, 

XQ. 16. Of how many other manufacturers than Mitchell have 
you during the last three or four vears purchased crude glycerine 
at a price equal to or greater than that paid by Mitchell? 

A. Of domestic manufacturers, none. T have bought foreign 
glycerine that has cost me as much, duty paid and all the expenses 

X Q.17. Of what foreign manufacturers ? 

A. IT cannot give you the name of the manufacturers. We buy 
glycerine abroad through commission houses without knowing who 
are the manufacturers. 

XQ. 18. Of what domestic manufacturers beside Mitchell do you 
buy ? 

A. I have already stated that IT have not bought any glycerine 


? 


? 
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of those manufacturers who work by the water process within 
that period (three or four vears) other than Mr. Mitchell. 
X Q. 19. What other domestic manufacturers have you purchased 
anv crude glycerine — within ihe last few years ? 
1590 A. Of glycerine made by what is called the acidification 
process, from Emory & Sons, of Cincinnati. 

X Q. 21. How lately have you bought of Emory & Sons? 

A. About a year ago. 

X Q. 22. Not any since? 

A. No. 

X Q. 25. How lately have you bought from any other domestic 
manufacturer than Emory & Sons and Mitchell? 

A. I have not bought any. 

X Q. 24. For how many years? 

A. Well, I can’t say how long since I purchased glycerine from 
some other domestic makers. I have it offered to me all the time 
with samples; but Ido not think that I have purchased any do- 
mestic glycerine except Mitchell's and Emery’s, that I have spoken 
of, within the last four or five years. 

(By reason of the witness being obliged to leave town, his further 
cross-examination was suspended until Monday, August 6th, 1883, 
at 1 p. m., same place.) ° 

The solicitor for respondents waives further cross-examination of 
the witness, and also waives the signature of the witness to his 
above testimony. 


Adjourned to August 4th, 1883, 10 a. m. 
1591 Avuacust 41H, 1885. 


Meeting at Philadelphia, Pa. 
Master and counsel present, as before. 


Wastinctox Jones was sworn on behalf of complainant, and tes- 
tified as follows: 


Examined by Mr. Ciambers: 


(). 1. Please state your name, age, residence, and occupation, 

A. 1. 1 am about sixty years of age. My name is Washington 
Jones. My occupation is that of a mechanical engineer and super- 
intendent of the Port Richmond Iron Works. I reside at 1652 North 
loth street, Philadelphia. 

(). 2. Please state how long you have been engaged in the profes- 
sion of engineering. 

A. From my apprenticeship, which dates from about 1840. I 
have been engaged ever since—draughtsman and superintendent. 

(). 3. Had you occasion, in the course of your business, to acquaint 
yourself with the proper methods of uniting iron pipes together for 
different uses ? 

A. Yes, sir. We make, or did make, an ice machine in which 
large quantities of iron pipe were used. They were welded into 
lengths, the required length, taking 250 to 500 feet ordinarily, and 
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then coiled so as they could be placed in a cylindrical vessel. We 
have also made the coils in tweers for blast furnaces. We have 
coiled thei, but ordinarily the pipes are long enough. They come 
long enough to do away with the necessity of welding them in or- 
dinary CUSCs. 

(). 4. Have vou read and do you understand that part of letters 
patent No. 11666 which describes the mechanical construction of a 
device for treating fats, which is also shown in the drawing forming 

apart of said patent? 
1592 A. Yes, sir; [have read it; | understand it. 

(). 5. Please state how, in your opinion as an engineer, a 
person skilled in the artof making pipes would unite the lengths of 
pipe necessary to make such a coil as described in that patent of a 
length of, say, five hundred feet. 

A. IT would certainly weld them. 

().6. Would there be any difficulty in welding together lengths 
of pipe sufficient to make a coil of five hundred feet or more, such 
pipe being one inch external diameter and of 3 inch diameter of 
bore? 

A. No difficulty whatever, sir; can make them any length that 
could be needed; would even exceed five hundred feet ; make them 
five thousand fect if they want them. We have frequently made 
them from 250 to 300: feet; thought nothing at all of it; no diffi- 
culty about it. 

(). 7. What would vou or any skilled engineer or mechanie 
familiar with the manufacture and use of pipe understand from the 
description of the patent as to the kind of joint intended to be used 
in that part of the coil which is enclosed in east iron ? 

So much of the question as relates to what others would under- 
stand objected to as incompetent. 


A. I think that the patent distinctly says that the joining of the 
pipe is to be done by welding. (Referring to patent.) I will read : 
“The ends of the tubes are joined together by welding to make the 
requisite length; but where welding is not practicable [ employ the 
kind of joint used on the Perkins hot-water apparatus, which are 
now well known.” 

Q). 8. What part of the apparatus, as illustrated in the drawing 
attached to the patent, and described in said patent, would require 
the use of a Perkins joint ? 

A. Probably that portion of the pipe that is outside of the 

1593 casting or outside of the furnace where the joints could be 

got at to serew it up or unscrew it in order to detach the other 
portion of the machinery 

(). 9. Supposing that deseription of the patent contained no par- 
ticular mention or dircetion as to what kind of joint should be used, 
but the description as to the coil being enclosed in cast iron, and 
heing exposed in use to a pressure of 2,000 pounds and temperature 
of melting lead, would there be any doubt or question in vour mind, 
or that of any one familiar with pipe making, as to what kind of joints 
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should be employed in the portion of the coil which was enclosed 
in the casting ? 

A. Well, in building a coil to be used under the conditions you 
have named I should certainly weld it, for several reasons. The first 
is, that it would be less expensive ; the second is, that in casting the 
coating upon that coil the natural effect would be to expand the 
wrought Iron, and the expansion would causea leak, and it might 
be said that the cont action of the cast iron coating would also cause 
u contraction of the pipe, but there is no certainty about that—it is 
very uncertain; and if it did leak there, there is no possible way of 
making it tight. You cannot get at it toserewitup. Furthermore, 
if the Perkins joint were put in there the enlarged diameter of that 
joint would bring it in contact with the adjacent coils, and the effeet 
would be to have no east iron there to protect it from the heat. I 
allude now to the coupling of the Perkins joint. 

Another objection to the Perkins joint would be that the oil that 
Is necessary to coat the thread would not be entirely cleansed from 
the metal, and the effect would be that that oil would be converted 
Into gases when the hot iron struck it, and would make air bubbles— 
cavities—which would further weaken the enveloping cast iron. 

Q. 10. Supposing Perkins’ joints to be used on the outside 
1504 of the coil, or at the two ends of the pipes which extend out 
from the furnace. If such joints should leak during an opera- 

tion, would there be any difficulty in stopping such a leak ? 

A. No, sir; I think not. It would only be necessary to screw them 
up with the necessary wrench, or pipe-tongs as they call them. 

Q. 11. Please examine the drawing called a longitudinal section of 
Perkins’ joint, on the “ Defendants’ Exhibit Procter & Gamble Coil 
No. 1,” and state whether such drawing illustrates a Perkins joint 
nade in a proper and workmanlike manner. 

A. That is not made as I would make a Perkins joint, for the rea- 
son that we find on the right-hand side of the pipe marked right— 
that I presume alludes to the thread, the angle in which the thread 
is put upon the pipe—and on the left-hand side it 1s marked left, and 
at the junction of the two threads, where the threads should be cut 
out in order to let the two that form it pass into an open space and 
form no thread, that is not here. Now, these two threads run to- 
gether, and their junction forms the apex of atriangle. Now, if the 
right-hand thread be screwed too far into coupling it runs into the 
left-hand thread, or makes the effort to do so—of course it could not 
do it—and unless this coupling is put on with extreme nicety, so 
that the thread on the pipes and the thread on the coupling shall 
coincide, it will be impossible to make the joint, and the construction 
is such that the screwing up there will not permit of the Perkins 
joint to be made, because one essential is that the metal shall be 
crushed or mashed, as it were, one into the other. 

(J. 12. Supposing such a coil as I have deseribed te you in my 
questions was made with welded joints instead of Perkins Jotnts, 
would there, in your opinion, be any tendency or great liability of 
the casting which surrounds the coil pipes to split or crack ? 


1484. RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


A. Well, a person not acquainted with the art of putting 
1595 cast iron upon a coil might fail in that, but we have no difh- 
culty whatever in casting what we call “tweers” for blast 
furnaces, Which consists of a coil pipe with a coating of cast Iron 
upon it. That is not an every-day OCCUrTEHnee, but a very frequent 
vccurrence in all the blast furnaces of the country. 
(J. 13. Please make a drawing or sketch of a Perkins joint made 
in the way that a skilled engineer would make such a joint? 
A. I have done so. 
Plaintiff’s counsel offers said sketch in evidence as “ Complain- 
ant’s Exhibit No. 21, Perkins joint.” 


Q). 14. Would there be any difficulty in attaching two or more 
pumps to the supply tube of such an apparatus as that shown In 
the drawing of Mr. Tilghman’s patent, so that any one of them 
could be used and the others thrown out and brought into use sue- 
cessively if desired ? 

A. There would be no difficulty whatever; one pumyp could be 
shut off by means of a valve or cock whilst the other was in opera- 
tion, and vice versa. 

Q. 15. Have you in tie course of your professional experience had 
occasion to design or observe the use of pumps for hydraulic ma- 
chinery, hydraulic lifting jacks, ete.’ 

A. Yes, sir; we have built a good many hydraulic presses, pumps, 
and caloric engines, all using cup-leather packing. 

(). 16. What pressure is used in such hydraulic machinery as you 
have mentioned % 

A. From four to five tons to the ineh in hydrostatic machinery. 

Q. 17. Do you know whether it has at any time been customary 
or usual to use vegetable or animal oils in hydraulic jacks or lifting 
devices ? 

A. They use animal oil, fish oil, whale oil, or use mineral oil ; any 
fluid that will not become viscid by use or having too much body 

will answer very well. 
1596 Q. 18. Where animal oil is used in such jacks is any diffi- 
culty found with the cup leather ? 

A. Not that I am aware of. 

Q. 19. Are such jacks or lifters habitually used out-of-doors as 
well as indoors? 

A. Yes, sir; we have six or eight in almost constant use at our 
works; use them in all weathers. 

Q. 20. When such jacks using animal oil have been exposed to 
the summer sun, do you find that the cup leathers would give out 
within very short times ” 

A. I presume your question means whether it gives out from the 
effect of the oil upon the leather or of the temperature. We tind they 
give out more from hard work than anything else, being strained 
beyond their capacity. We have never attributed their failure to 
the use of any particular kind of fluid, oil, aleohol, whiskey, and 
water—any fluid ; one is just as good as another. 


“> 
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(). 21. How long do such leather packings last usually when used 
with jacks? 

A. Well, I do not know that I could answer that question. The 
giving out is of such an infrequent occurrence that we make no note 
of it. ° 

(). 22. Have you in the course of the practice of your profession 
familiarized yourse!f with facts necessary to enable you to fix the 
amount of power re juired to ran a pump under any given circum- 
stances ? 

A. Yes, sir. 

(). 25. Have vou or vour firm made any digesters for Mr. R. A. 
Tilghman with pumping apparatus ? 

A. Yes. sir. 

(). 24. Please look at the drawing, defendants’ exhibit, drawing 
taken from appellants’ brief in the Supreme Court, and state whether 
that substantially represents the digester which you made for Mr. 
Tilghman ? 

A. I find substantially the digester—the copper chamber 

1597 inside, the pump and the machinery for giving it motion, the 

pipe to convey the water to the top of the sereen, or, as it is 
called, perforated diaphragm. 

(). 25. Please state what power would be required to actuate a 
pump in such a digester as that illustrated in the drawing under the 
following conditions: the water in the digester being eight feet deep 
and the oil above it sixteen feet, the pump being about eighteen 
inches in diameter and the stroke of the pump being sixteen inches 
and a halfyand the number of strokes per minute being fourteen. 


It is admitted by counsel for the defendants that the dimensions 
and conditions given in the question are slightly in excess of those 
used by the defendants. 


A. It is almost inappreciable. It is about a tenth of a horse power 
or less. I doubled the actual horse power to allow for the friction, 
which there will be more or less; nobody ean calculate what that is. 

(). 26. When in full work how many men do you empioy ? 

A. We have between four and five hundred men. 

Cross-examination by Mr. PARKINSON: 

(). 28. About how many digesters for treating fat have you, or the 
company with which you are connected, constructed for Mr. Tilgh- 
man’? I refer to digesters on a working scale. 

A. Mr. Tilghman commenced the manufacture of those digesters 
during my absence from the establishment during the war. After 
I returned I knowof two; one, [ think, went toCineinnati; I forget 
for whom; the other went to Jersey City for Mr. Grosse. That was 
uader my own immediate charge, the latter one. 

X Q. 28. Has that company, so far as you know, ever constructed 
for Mr. Tilghman digesters different in character from that repre- 

sented in the drawing from appellant’s brief above referred to? 
1508 A. No, sir: not that Iam aware of, no substantial differ- 
ence. The main features are the same. The drawings for 
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these digesters come under my notice occasionally, and I presume 
that the digesters were built to the drawings. 

X Q. 29. Supposing a coil of pipe, say tive hundred feet in length, 
after being coiled, placed in a body of iron cast about it, having 
joints within that body of cast iron formed in the way you under- 
stand to be represented by the drawing, “ Defendants’ Exhibit Proc- 
tor & Gamble, Tilghman Coil No.1,” and water driven through that 
coil heated in it to about the melting point of lead and water, a press- 
ure of about two thousand pounds, would or would not those joints 
leak ? 

A. I think that the possibilities are that expansion would take 
place in this large body of metal there, and that the two ends of the 
pipe would be drawn asunder and a leak would take place at that 
point. I do not say it would do it, but Tsay that the probabilities or 
possibilities are that it might. 

X Q. 30. Which would you say, possibility or probability ? 

A. I would say possibility, because there is no certainty about it. 
If you will permit me Twill amend my answer. If it is made 
according to that drawing I will sav that it is almost certain to leak. 
I was thinking of the Perkins joint as I make it, as they are ordi- 
narily made, although your question referred particularly to that 
drawing. 

Signature of witness to deposition waived. 


Complainant’s counsel offers in evidence the drawing of the de- 
fendants’ still prepared by Mr. Gamble, as stated in his testimony, 
said drawing being marked “Complainant’s Exhibit No. 22, 
1599) Drawing of Defendents’ Still.” Also sheet of drawings referred 
to in Professor Booth’s testimony, and mentioned in the testi- 
mony of the defendants’ witness, Morton, said sheet being marked 
“Complainant’s Exhibit No. 25, Drawings of Digester Apparatus.” 
Also table of the specific gravities of glycerine solutions, which is 
marked “ Complainant’s Exhibit No. 24, Specifie Gravity of Glyce- 
rine Solutions.” It is agreed that this table shall be accepted as cor- 
rect, unless notice to the contrary is given before the hearing before 
the master, and in case such notice is given complainant shall have 
an opportunity of supplying a duly authenticated table. 


1600 Cireuit Court of the United States, Southern District of Ohio. 
In Equity. 


Ricnanp A. TirgumMan, Complainant, 
Vs, 


WILLIAM Procror et al., Respondents. 


The following deposition was taken on behalf of complainant on 
Thursday, May 24th, 1883, by consent, to be used as though taken 
after respondents have completed their testimony. 


Present: The master, also F. 'T. Chambers, Esq., solicitor for com- 
plain-t, and KR. H. Parkinson, Esq., solicitor for respondents. 
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Joun J. Emery, called for complainant, being duly sworn, testi- 
fied as follows: 


Examined by Mr. CHAMBERs: 


Q. 1. What is your name, age, residence, and occupation? 

A. My name is John J. Emery; age, 46; occupation, manufacturer 
of candles; residence, Cincinnati. 

(). 2. How long have you been engaged in the business of manu- 
facturing candles? 

—- A. About thirty years. 
‘a 1601 Q). 3. From what material do you make your candles? 
A. Principslly of low grade grease. 

Q). 4. How do you treat the grease before converting it into can- 
dles ? 

A. We treat the grease with six per cent. of acid, sulphuric acid, 
and distill afterward. The result is fat acid, from which the can- 
dles are made in the usual manner. 

(). 5. Have you alwavs used this process of converting grease into 
fatty acids ? 

A. No; not always. We used the old lime-saponification — pre- 

a vious. We have used the sulphuric-acid distillation process for 26 
years. 

(). 6. Have you heard of a proposed process for decomposing neu- 
tral fats into fatty acids and glycerine by distillation in a current of 

“_—/? steam without acidification ? 
A. I have heard of it, and have tried it. 
(). 7. Please state the results of your trial. 
| A. The result was that there was so much acrolein- produced as 


| to drive all the workmen out of the place, and the result on the 
product itself was not what we desired—did not produce the good 
: product. 

- je (). 8. Is this process used in any manufactory in the United States, 


as far us you know? 

A. It is not. 

Q. 9. Do you think it possible to profitably manufacture fatty 
acids and glycerine from neutral fats by steam distillation alone? 


(Objected to as incompetent, because the witness has not shown 
+ such special scientific or practical knowledge of the particular art 
referred to, or such experience with the process mentioned as to 
qualify him for the expression of an expert opinion.) 


A. I think it is impossible. 
Q. 10. W ‘ould your opinion be modified or qualified in any 
1602 degree by the fact that two respectable chemists had sue- 
eceded in a laboratory experiment and dealing with a quan- 
tity of fat amounting to about a third of a pound in distilling over 
less than half of the quantity of the fat treated, producing fatty acids 
and glycerine and without producing any smell of acrolein-. In 
, answering this qnestion please look at the drawing “ Def’ts’ Exhibit 
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Distilling Apparatus,” which was the apparatus used in making 
such experiment. 
(( Myjec ted to as incompetent.) 


A. I should prefer to trust to practical tests with a quantity which 
could be used on a paying basis in a factory. With a small appa- 
ratus like this, with such a minute quantity of fat in it, the smeli of 
acrolein- would not drive the workmen from the place—the chemists 
from the premises, but as a practical working apparatus on a scale 
that would pay it is impossible for the workmen to stay about the 
place; it blinds them. 

I said I preferred — to trust to practical experiments than to any 
theoretical experiments by chemists.  [ have often found a theoreti- 
cal experiment by chemists to not work practically. 

(). 11. What percentage of sulphuric acid do you Use in acidify- 
ing the fat before distillation ? 

A. Six per cent. 

Q). 12. Is this the only process for decomposing fat you employ at 
your factory ” 

A. We have what we call the tank process. I think it is some- 
times called the Tilghman process. 

Q). 13. What do you do with the product of the tank after the fats 
have been decomposed in it ? 

A. In low-grade tats we distill it over again to give it a good 
color—distill it afterwards to give it a good color. In the higher 
grade stock we do not distill; it is ready for use. 

(). 14. Then, in treating high-grade fats, you use the Tilghman 
process alone, and with low-grade fats you use either sulphuric-acid 
distillation alone or the Tilghman process followed by distilla- 

tion ? 
1603 (Objected to as incompetent, especially as assuming that 
the process referred to is the Tilghman process, and it not 
appearing that the witness has so characterized it,or has any famili- 
arity with the Tilghman patent.) 


A. Yes, sIr. 

Q. 15. Which process do you consider the best and most profita- 
ble, sulphuric-acid distillation or treatment by the Tilghman pro- 
cess followed by distillation of the fatty acids produced? I refer, of 
course, to the treatment of that class of fats which, by reason of their 
impurities, are not fit for use by treatment with the tank process 
alone. 

(Same objection.) 


A. T consider the Tilghman process followed by distillation far 
better than the acidification followed by distillation ; the one saves 
the glycerine and the other does not, or saves such a very small 
quantity of it, or of such inferior quality that it is hardly worth 
while to save it. 

Q. 16. Please describe the apparatus and process used by you in 
carrying out what you call the Tilghman process. 


a, 


-_ 


- 
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A. Itisa tank—a very strong tank—has a pressure of, I think, 180 
pounds to the square inch. It is agitated by water, a pump kept 
going for several hours. We put in water and grease and one per 
cent of lime. 

(). 17. In the experiments which you state you made with the 


steam-distillation process of neutral fats, did you find that undecom- 


posed neutral fat would distill over into the condenser or not? 

A. Oh, ves; it will distill. 

Q. 18. Was the product which vou obtained by this distillation 
fit for use—that is, will it press properly and make a good quality 
of candle? 

A. It is slippery stuff; wouldn’t press; the oil would not separate 
from the stearine. 


1604. Cross-examination by Mr. Parkinson: 


X (). 19. What part of your business do you give special atten- 
tion to? 

A. All of it. 

X Q. 20. Indiseriminately ? Do you purchase the materials per- 
sonally ? 

A. Yes, sir. 

X Q. 21. Most or all of them ? 

A. I see everything that comes in; sample everything that comes 
in. There is a large part of it bought by agents at distant points. 

X Q. 22. Do you make the purchases—a large proportion of 
them—personally ? 

A. I do. . 

X Q. 25. What proportion ? 

A. Well, I can’t say what proportion. There isa good deal of the 
time IT am out of the city, and my brother attends to the business 
when I am away; but generally one or the other is out of the city, 
and the one that is here manages the whole affair, superintends the 
whole thing. 

X Q. 24. Are you out of the city half the time, the greatest part 
of the vear? 

A. Well, I suppose forty per cent. of the time I am out of the 
city. 

X Q. 25. When you are in the city you are engaged ip other busi- 
ness also, are you? 

A. Oh, ves; got other business besides this. 

X Q. 26. You are doing a large real estate business, are you not? 

A. Yes, sir; more so the last few vears than twenty years back. 

X Q. 28. One of the largest, if not the largest, done in this city ? 

A. Well, I don’t know about that; I don’t know how much real 
estate other people own or how much Lown. I have enough trouble 
to watch it, too. 

X Q. 28. You also attend personally to the selling of goods gener- 

ally ? 
1605 A. I fix prices. 
X Q. 29. What further in connection with the selling of 
gocds do vou have to do? 
1S7—S83 
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A. Manage the finances and look over the factory. 

X Q. 30. Have you a superintendent in your factory ? 

A. There is no foreman over the whole affair. There is a foreman 
over each department. 

X Q. 31. How much of your time do you spend in your factory, 
in the part of the factory where the process of decomposing fats 1s 
carried on? 

A. Now? Wehave stopped now. We are not doing anything now; 
it is summer time. Do you mean the average for the past 26 years 
in which [said | had been in business ? 

X Q. 32. How much have you — during the last ten years? 
You understand my question refers to your personal presence In 
that part of the factory where the decomposition of the fats is carried 
On}. 

A. I could not state exactly the average time I have spent there, 
but Tam out there half a dozen times a day—it is close to the office, 
and Tam in the office ready to be called any time they want me. 

X Q. 55. That means such days as you are at the office ? 

A. Yes, sir: exactly. 

X Q. 34. How much time do you spend in that part of the factory 
when there? 

Witness: Each time I go there? 
CouNSEL: Yes. 


A. Oh, L suppose a quarter to halfan hour. 
X Q.55. Then you would spend, on —average, from two to three 


hours a day in the part of the factory where the decomposition of 


the fat is carried on, would you? 
A. Yes; in the neighborhood; very close to the press-room. 
1606 X Q. 36. [ refer not to the neighborhood, but to the im- 
mediate place ? 

A. Yes, sir. 

XQ. 37. How much of your time, if any, do you spend in the 
part of the factory where the candles are made ? 

A. Well, I dow’t spend more than half an hour a day there; we 
have an excellent superintendent there. He manages that uncom- 
monly well. 

XQ. 358. What kind of a superintendent or foreman have you in 
the department where the decomposition takes place ? 

A. Weil, not so good; and that is the reason IT am out there 
oftener. 

XQ. 39. Your works are run night and day ? 

A. Yes. | 

X Q. 40. What other work is carried on at that factory beside 
making candles ? 

A. Nothing else. 

XN Q. 41. You are the proprietor of several hotels here, and en- 
gaged in several other branches of business besides those named, 
are you not? 

A. The hotels are run by stock companies. IT have an interest in 
the buildings. [have nothing to do with the management of the 
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hotels. I do not know of any other business I am engaged in ex- 
cept the candle business and looking after my property. 

X Q. 42. Did you yourself ever work regularly in the part of 
your factory in which the decomposition of fats is carried on, and in 
connection with the process of decomposing it? If so, when and to 
what extent ? 

A. If you mean worked at manual labor, I never did; but for the 
past 26 years I have been, as I said before, when in the city, in the 
decomposing room half a dozen times a day, watching the operation 
and superintending the men. 

X Q. 45. Referring now to this distillation process which you say 

you have tried and abondoned, when did you make that trial ? 
1607 A. What distillation process do you speak of that we have 

abandoned? I didn’t say that we had abandoned any dis- 
tillation process. 

X Q. 44. Have you tried a distillation process, using steam super- 
heated, for the decomposing — your fats ? 


Witness: You mean on neutral fats? 

CounsEL: Yes. 

A. We tried that twenty vears ago—twenty-five vears ago—and 
found it was impossible to do it. We never worked it any more. 
We were satisfied it was an impossibility. 

X Q. 45. Was it twenty or twenty-five years ago? 

A. Well, it was twenty-five years ago. 

X Q. 46. Are you sure it was not thirty ? 

A. Yes, I am quite sure. 

XN Q. 47. Was it between twenty-five and thirty ? 

A. I know it was twenty-five vears ago. 

_X Q. 48. Do you mean that it was exactly twenty-five years ago ? 
A. Yes, sir; that is just what I mean. 
X Q. 49. How do you fix the date ? 
A. We started distillation in 1857—that was twenty-six years ago ; 

and I know it was the end of the season—the first season—that we 
tried this process of working it without any acid. 

X Q. 50. Where was that trial made ? 

A. In our factory, in the still-room. 

X Q. 51. Who made it? 

A. The workmen employed about there; I don’t know their 
names. 

X Q. 52. What was your position in the factory at that time? 

A. Well, I was one of the proprietors. 

X Q. 55. How many experiments did you make, and during what 
length of time? 

A. Well, I think we got through experimenting with that thing 

in about two or three days. 
1608 X Q. 54. Can you name anybody who was present besides 
the employees ordinarily about the factory? 

A. No; I cannot. 

X Q. 55. What kind of apparatus did you have to make the ex- 
periments with ? 
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A. The same kind of apparatus; made on the same kind of appa- 
ratus that we made the sulphuric-acid process in. 

X Q. 56. Describe it as it was used at that time. 

A. Well, it was a copper still holding about six thousand pounds, 
with copper condensing pipes, and the acrolein- so affected the men’s 
eyes that it drove them out of the place. The eyes got all red. It 
was a very large room, too—10 feet high. 

X Q. 57. What was the temperature of the steam ? 

A. Well, | don’t know; it was superheated steam run through a 
red-hot pipe for perhaps one hundred and fifty feet, red-hot cast-iron 


pipes; chnough to dry the temperature. i 
X (). 58. Could you tel! approximately what the temperature 
Was ? 


A. No; Ido not think T could. 

X Q. 59 What was there in the still besides the fat and the steam ? 

A. There was not anything except the thermometer, 

X Q. GO. Was there a thermometer in the still? 

A. Yes. 

X (). Ol. You did hot notice the registration of the thermometer ? 

A. No; IT do not know. It varies aecording as you shovel in coal. 
If you threw a few shovels of coal beneath the still it would send up 


the temperature fifty degrees, : 

XQ. 62. But vou could not tell what the registration was at any 
time during the experiment? 

A. No: I do not remember about the thermometer. de 
160% X @. 63. What were the dimensions of the still, and what 
the dimensions of the inlet and exit pipes by which the steam 

was Introduced and carried off? 

A. I think it was about a two-inch pipe leading into the still; it 
was a steam-pipe. 

X Q. 64. How large leading away from the still to carry off the 
steam ? . 


Witness: Carry off the vaporized grease ? 
CouNsEL: Carry off whatever was passed out as vapor. 


A. The steam-pipe going into the still was two inches in diameter, 
and the outlet to the still began at, say, eighteen inches, and tapered 
off into six inches by the time it reached the condensers. 

X Q. 65. Was there any tire directly under the still? 

A. Yes. 

XQ. 66. The still was heated, then, as well as the steam which 
entered it? 

A. Yes, sir. 

XQ. 67. What amount of fat did you use? 

A. We used grease. 

XQ. 6S. What kind? 

A. Hog grease mixed with tallow grease. 

X Q. 69. Did you test that fat to ascertain particularly its grade; 
and, if so, can you state about it? 

A. I do not remember exactly. You see that was twenty-five ' 
years ago. I know it was what we call brown grease. I cannot re- t 
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member the exact color of it. I know it was darker than could be 
used now by the tank process. 

X Q. 70. Did you analyze the product coming from the still ? 

A. No; I did not. 

X Q. 71. Was it analyzed at all? 

A. No; we thought the experiment was not a success, be- 
1610 cause the product that came from it was of such a nature as 

would not press, and it gave off acrolein- besides. 

X Q. 72. You do not know at what temperature it began to give 
acrolein-? 

A. Well, if I recollect, it was all the time. It worried the work- 
men; gave red eyes; no matter what their color was before, it was 
all red when they got through. 

X Q. 75. That one was the only experiment you made? 

A. Ofthat kind. One experiment of that kind satistied us on that 
point. 

X Q. 74. Did you make any other experiment using only super- 
heated steam in the tank upon neutral fat—in the still? 

A. I do not think we ever did. Ido not think we could distill 
without having tire underneatl: it. 

X Q. 75. Did you make any other experiments than the one re- 
ferred to with fire underneath the still and only superheated steam 
and neutral fat in the still? 

A. That is the very experiment I have been deseribing. Fire, 
superheated steam, and neutral fat. 

X Q. 76. Tasked if you made any other than this one of which 
you have.spoken about. 

A. Tsay no; one was sufficient for us. 

X Q. 77. Did you ever put more than one charge of neutral fat 
in the still for that experiment ? 

A. We only made one experiment of that kind, so one charge was 
sufficient. | ° 

X QQ. 78. Only this one charge ? 

A. Only used one charge. We thought we punished the men 
enough on that one charge; we did not want to try it over again. 

XQ. 79 What did you do with the product from that experi- 
ment ? 

A. We acidified it and distilled it over again. 

X Q. 80. Did you before acidifying put it in the press? 

A. No; we could see plain enough it would not press. 
1611 X Q. S81. Did you not put it in the press ? 

A. We may have done so; I don’t remember. You can 
tell very easily by looking at the stuff whether it would press or not. 
By putting your thumb on it in that way (illustrated) you can tell 
whether it would press or not; if it won't press it will slip out just 
like soap, but if it will press you will make a white spot on the stuff 
and oil will ooze out around your finger. 

X Q. 82. Can you say certainly whether or not you put any in 
the press? 

A. I pressed it with my thumb, I know. 1 know it was a failure. 


@ 


X Q. 83. That is the only press you are sure you applied ? 
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A. That is the only press [am sure of ; but I know the stuff well 
enough to know whether or not to put it In a press. 

X QQ. S4. How mueh product from the tank process, as you use it 
now do you press with your thumb ? 

A. I try some of it everv day. 

X Q.85. You would not consider that a very efficient means of 
pressing it for the market ? 

A. No; I should not. 

X (). 86. When did you begin the process of decomposition by 
means of a close tank, using hot water under pressure and one per 
cent. of lime? 

A. I did not use it until the first of April of this year. 

XQ. 57. How many digesters are you now using for that pur- 

} 


A. We have only one. 
X Q. 88. Have you used that constantly since the Ist of April? 
A. Yes; until we stopped working altogether, a week or ten days 


X Q. 89. When did you purchase that digester ? 
A. About three years ago. 
X Q. 90. Hlow has the larger part of your fat been decomposed 
since the Ist of April? 
1612 A. We ran this tank to its utmost capacity. [t was insufh- 
cient to work all-our grease that we wanted to use, so the bal- 
ance of it was acidified in the old way. 
XQ. 91. What proportion of that which you have decomposed 
since the Ist of April has been treated in the old way? 
A. I suppose one-half. 
X QQ. 92. Has not considerably more than one-half— 
Witness: By this tank process? 
CouNSEL: Been treated in the old way? 
A. No; I think not; about one-half. 
X Q. 93. What is the capacity of this tank ” 
A. I believe it is about seven thousand pounds of fat for each 
charge. ' 
X Q. 94. Do you mean that the tank digester holds seven thou- 
sand pounds ? 
A. Seven thousand pounds of fat. 
XQ. 5. Tlow much water”? 
A. Well, I don’t know exactly how much water they put in. 
X Q. 96. Do you know whether there is any steam in that? 
A. Yes; there is steam in it. 
XQ. 97. What kind of steam ? 
A. Superheated steam. 
XQ. 98. Tlow much water? 
A. I don’t know how much water. 
XQ. 99. Do vou find that the superheated steam injures the fat 
that digester? 
A. It does not. 
X Q. 100. What temperature do you keep that digester at? 
A. Well, the boiler has a pressure of 180 pounds to the square inch. 


—e 
_— 
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The steam, after leaving the boiler, goes through the superheater. I 
do not know what the temperature is. 

1613 X Q. 101. Do you know whether any water is put in there 
besides what goes in in the form of steam ? 

A. Yes, there is; but I cannot tell how much. 

X Q. 102. Can you give either the amount of pressure or the 
degree cf temperature maintained in the digester ? 

A. I think that the digester has a pressure of 180 pounds to the 
square inch. As to the temperature, | do not know what it is. 

X Q. 105. Are you sure about that pressure in the digester? 

A. Well, about this tank, as I told you, I had only run it since the 
first of April, and just about that time I met with an accident, and 
have not watched that tank so closely. I was absent from the factory 
two weeks. I was not physically able to go out and watch that thing, 
and there are other things about that I do not know about. 

X QQ. 104. Was there any steam escaping from the digester ? 

A. No. 

X Q. 105. Are you sure? 

A. That is my opinion. TI tell you I have not watched that di- 
gester. I don’t think there is any outlet to it at all. 

X Q. 106. What, if any, means of mixing the fat and water and 
lime is there? 

A. Oh! there is a pump inside of it to mix it up thoroughly— 
the water, the lime, and the grease. The pump keeps going all the 
time. 

X Q. 107. Did you ever use it without any lime? 

A. We never did. 

X Q. 108. You have been carrying on the business of decompos- 
ing fats, manufacturing candles, in the same factory for many years, 
have vou? 

A. Yes, sir? 

X Q. 109. And on a large seale? | 

A. Yes, sir; I think so. We have tanufactured in that 

1614 time, I think, by the distillation process, perhaps one hun- 

dred and twenty-five to one hundred and fifty millions of 
pounds. 

X Q. 110. Your manufacture of candles is on a large scale—as 
large or larger than any other in the West? 

A. I think so. 

X Q. 111. Have you ever used in that digester a larger per cent. 
of lime than that you have named? 

A. We have not. 

X Q. 112. Did you yourself ever weigh the charge of fat put into 
this digester ? 

A. Yes. 

X Q. 113. How many times? 

A. The first time—once only. 

X Q. 114. Who else was present when you weighed it? 

A. Well, one of the workmen was present. We wanted to see 
how much to put in, and we measured it in a tub. We did not ex- 
actly weigh it; we measured it; we measured the number of cubic 
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feet, and we did ascertain within one or one-half per cent. how much 
went In. 

X Q. 115. How many cubic feet was it? 

A. I forget how many cubic feet it was, but I know it was enough 
to make seven thousand pounds. 

XQ. 116. Who did the figuring to reduce it to pounds from eubic 
feet? 

A. I did it. 

X Q. 117. Won’t you, taking the seven thousands pounds as a 
basis, figure up the number of cubic feet that would represent ? 

WitNess: You want to know how many cubic feet ? 

CouNsEL: Yes. 

A. (Witness makes caleulation). About one hundred and twenty- 
seven cubic feet. 

X Q. 118. Was this in a round or square tank when you meas- 

ured it? 
1615 A. It was in a round tank. 
XQ. 119. Can you state from the data you have what 
would be the dimensions of that tank ? 

A. It was quite a large tank; I suppose it would have held five 
times that much: four times as much as that. 

X Q. 120. Do you know the diameter of the tank ? 

A. Ob! oh! T think.it must have been about twelve feet—say ten 
feet, and it was filled, perhaps, seven feet deep. 

X Q. 121. What proportion of the fat which has been treated in 
that digester since the Ist of April has been subsequently distilled ? 

A. Three-fourths of it. 

X «). 122. You have stated that for some grades of grease you 
found this process, using the digester with high temperature and 
pressure and lime, more economical than decomposition by the acid 
and distillation process that you have been using ? 

A. I should say for all grades of grease it was better. 

X Q. 125. Wait tll my question is complete, please. Please state 
what vou estimate as to the cost of cach process. 

A. Well, it is very difficult to state what the exact cost is of each 
process. It cost a little for steam: and for attendance; it is hard to 
divide up that thing in a big factory. The Tilghman process is the 
cheaper; there is no acid. When we found how that tank worked 
we thought we had wasted a large quantity of acid in the past 25 
years. 

X Q. 124. State, as nearly as you can, the cost of each process—I 
refer to the cost of decomposition of fat in it. 

Witxess: Do you mean the cost per pound ? 

CounsEL: Per pound or per thousand, or any way you please. 

Give the cost either Upon the basis of the product obtained 
1616 from the neutral fat that goes in, or both, giving as far as you 

ean the specific items that go to make up the cost in each 
Cuse, 


A. Well, it is a difficult question to answer. I don’t know that I 


_m~—peans* eos ~~ 
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care to answer it, either; but I will say that, in view of the product 
obtained, the tank process is infinitely superior to the other, use 
glycerine is saved, and the glycerine is saved in good shape—that i is, 
it is marketable. You get probably four times as much glycerine 
by the tank process, and it is twice as valuable per pound. 

X Q. 125. State just how much glycerine per hundred weight of 
neutral fat you get when you use the digester with heat and pressure. 

A. We have worked the tank so short a time that we have not 
measured the glycerine accurately. I could uot state exactly the per 
cent. which we get, but the man who works on that department at 
the glycerine tanks reported that we never had such fsa be- 
fore—such rich glycerine and so much of it—as came out of that 
tank. He called my attention to it, and I went and looked at it and 
saw what he said was true; but we did not measure it exactly. 


(So much of the answer as recites what the witness was told 
objected to by defendant’s counsel as incompetent.) 


X Q. 126. Now, state from your examination just what quantity, 
or as nearly as you can, what quantity of glycerine per hundred 
pounds of fat you got from the digester process, and how much from 
your common process, 

A. Well, I have answered you about the digester process that we 
had not measured that exactly, but for the acidifying process the 
total result of last vear’s work—last season’s work which we have 
just finished—was ninety-one hundredths of one per cent. of the fat 

used by —y acidification process. 
1617 X Q. 127. Now, state, as nearly as you can, the percentage 
you got ene the other process. 

A. I say we did not weigh it, but a rough guess I should say we 
got five or six times as much. 

X Q. 128. That is, you got, you should think, about five per cent. ? 

A. Five or six times ninety-one one- hundredths. 

X Q. 129. That should be a little more or little less than 5 per 

ent ? 

_ Five to five and a half per cent. 

X Q. 130. By weight? 
\. By weight. 
(). 131. Before or after it had been condensed ? 

A. After condensation. 

X Q. 152. Was the quantity given as obtained by vour other pro- 
cess the ninety-one one- -hundredths by we ight after condensation ? 

A. Yes, as the result of the whole season’s business. 

X Q. 133. What treatment did you subject the glycerine obtained 
by Me digester to before disposing of it? 

Evaporated it, so as to weigh twenty-five degrees. 

x Q). 154. What did this glycerine obtained from this digester sell 
for ? 

S It has not been sold. 

X Q. 135. What percentage of the neutral fat treated by your 
common process did you get stearic acid ? 
ISS—8S83 


i . 
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A. I don’t know as I am obliged to answer that. T rather think 
that is inquiring of something that is impertinent to the thing. I 
don’t particularly object to answering, but I don’t think I ought to. 
The product depends upon the kind of stock put in. The percentage 
of stearic acid varies with the degree of pressure we put on it; ‘after 
it comes along, goes through an hydraulic press ; we have had it vary 

from fifty-six per cent. down to forty and three-fourths per 
1G1S cent. Fifty-six per cent. was 20 years ago, when the public 

did not demand such nice candles as they do now. Percent- 
ages have been dropping every year—has been down to forty and 
three-fourths. 

X Q. 156. What would be an average vield ? 

A. That depends por how hard you press your stock. 

X Q. 157. I mean by average; the average as you have got it. 

A. If you had pressed it all with hard candles the yield) would 
have been 35; if you press it into quite soft candles it would have 
been 60. 

X Q. 158. Into what grade of candles has the majority of vour 
stock been pressed, soft or hard ” 

A. Some seasons there has been more soft; the demand varies. 
The demand at present is for harder candles. Twenty years ago 
they were satistied with softer ones. 

XQ. 1359 What kind of fat have you used in the largest quanti- 
ties ? 

A. Low-grade greases. 

X (). 140. Tlow would the yield of stearic acid compare with the 
higher grades ” 

A. Much less; considerably less. 

XQ. 141. About what range is there in the percentage of the yield 
from the highest to the lowest grades of fat by any process known 
to you? 

A. Twenty per cent, 

XQ. 142. Is not there more than that? 

A. Well, Tsappose you might get more; nothing that vou could 
buy for that. That is the greatest range; the greatest difference 
In greases that are for sale for that purpose. You could get some 
triple-pressed tallow, for instance, and get a still greater difference, 
but that is never used for that purpose. 

XN Q. 1415. Of whom did you purchase the digester which you use 
in the process emploving heat, pressure, and lime ? 

A. | don’t know. 
1619 XN Q. 144. Do you know whether it purports to be con- 
structed under any patent ? 

A. As first constructed it was not a success, and lay idle for about 
three vears, until we got somebody to fit it up this last winter ac- 
cording to all the latest devices of the Tilghman process. It was 
fitted up by Wrieger, Burkhardt & Co. 

XN Q. 145. Can vou state what the difference in construction is 
since it was fitted up? 

A. Well, it has a pump in it now, and did not have one before ; 
that is the principal difference. 
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X Q. 146. Do you know how circulation was secured in it as orig- 
inally made ? 

A. No; I knew it did not circulate; it was a failure, whatever 
it was. 

X Q. 147. When did you first try it? 

A. Three years ago 

X Q. 148. Do you know who made it originally ? 

A. No; I do not. 

X Q. 149. Do you know where it was purchased ? 

A. Here in Cincinnati. 

X Q. 150. But vou cannot say of whor ? 

A. No; I could not say without looking at the books; I was out 
of town when the thing was bought. 

X Q. 151. Will you ascertain and state to the master of whom you 
purchased that digester ? 


(Objected to as being impertinent to this inquiry or to the direct 
examination. Objection overruled.) 


A. I will get the name and give it when [ sign my testimony. 
Redirect examination : 


X Q. 152. Did you or did you not know at the time you made 
your experiments to ascertain the practicability of the steam distil- 
lation of neutral fats that acrolein- would be produced if a high heat 

was used ? 
1620 A. I did know it, but I wanted to test it myself; I knew it 
had been tried before. 

X Q. 153. In trying this experiment did you or did you not 
attempt to keep the heat low enough to avoid the production of 
acrolein- ? 

A. We distilled as slowly as possible—that is, we kept down the 
heat. . 

X Q. 154. How many stills have you at your factory ? 

A. We have six altogether. 

X Q. 155. Would it or would it not be an advantage if you could 
use these stills to produce fat acids and glycerine w ithout acidifiea- 
tion of the fat; I mean, of course, producing a thorough decom posi- 
tion, say, without producing acrolein- ? 

A. It would bea great advantage. 

X Q. 156. And has the practicability of this steam-distillation 
process of neutral fats been a matter of interest to the trade ” 

A. It has. 

X Q. 157. What is the practical test as to whether material made 
by decomposing neutral fats is a good commercial product fit for 
making candles ? 

A. The color, the smell, and its capability of pressing. 

X Q. 158. Will you explain what you mean by the smell being a 
test ? 

A. If properly decomposed after distillation it will practically 
have no odor—a slight odor. 
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X Q. 159. Is that also true of the treatment by water ? 

A. Yes, sir. 

X Q. 160. Then, if the product has the right odor, or practically 
ho odor, and is capable of pressing rroperly, it is considered a well- 
manufactured fat acid, fit for commercial use ? 

A. It 1s, provided the color be ood, 

(). 161. The color only goes to the appearance of the candle? 
162] A. Some stull will press white, others will not. It goes to 
the appearance of the candle. 


Reeross : 


(). 162. How long have you known of what you term the Tilgh- 
Man process ? 

A. Oh! [don’t remember. [suppose it is fifteen years or eiguteen 
years. 

(). 165. Did you undertake to carry it on without the use of 
lime? 

A. We never attempted the Tilghman process until last month ; 
never worked it until last month. 


Witness: Without the use of lime, | think you said? 
COUNSEL: Yes, 
Witness: We never did. 


Q. 164. You tried to-work it with the one per cent. lime when you 
first got that digester, two or three of years ago ? 
A. Yes, sir. 
JOHN J. EMERY. 
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1626 “Complainant's Exhibit No. 1”—Continued. 
Date. Pounds. Price. Value. Date. Pounds. Price. Value. 
1873. 1874 
an 2.036 3. $61 068 Jan. 2....-.- 2,036 2}e. $55 99 
_ en 2,090 “6 62 70 _ pee 2.053 ss ii 45 
en 2,065 as 61 98 als 2.014 sé 55 38 
2.048 sé 61 44 a 2 OR} 6 57 22 
iis cisinieel 2? 053 é 61 59 Ena 2.071 6 iM 95 
a CE, 2045 * 61 35 | a 20690 = * hts 89 
-  * a 2.059 é 61 77 _ 2.0104 sé 57 6 
ae —— oo 2,077 66 57 11 
14,307 $431 01 Te 2.067 sé ii 84 
OP nntiaiiee 2,079 6 57 16 
70. Beaten 2.070  3e. Siz 10  iinstiebisiin 2.019 uc Do Os 
prem 2 O51 ts 61 O38 OE 2 OD4 e6 56 48 
7 wee 2.011 A H0 33 siiasiieen 
_ 2000 «= 61 80 24,714 $679 57 
ee 2,020 6 HO ST 
| 2,026 6 60 78 Feb. 4...-.. 2,033 ie. $55 90 
eee 2.055 os 61 65 Ee 2 O52 ss 56 43 
a 2,055 fe. 56 51 ae 2 O43 ss 56 18 
RES 2.05 oe 5d SH iis 2 OOF ts 55 24 
ERE 2.035 é 55 O68 _, peeaen ? O52 be ii 43 
ae’ iets cant Gee ™ Mi 76 at 57 06 
——_ —— — ——__- 2.066 sé 56 &i 
22,487 S654 14 ih issenteiie 2 O58 ue 56 60 
DP idcain 2,062 se iG 7 
aie Den. Bice 2.068 2c. $56 87 ecntemnenneans 
SO 2082 « 55 88 18,450 $507 35 
2 O82 e¢ nF Lo ' 
Muwancus| eee te 66 5 Ree scene 2,054 23e. $56 48 
i iidindanil 2.036 ee 5 UG Ra 2 OST és 6 56 
See 1,092 6 54 78 ee 2.077 6 57 11 
i ccsinsuiiaiss 2.061 a4 i OF es 2.0606 e 56 81 
ae nian 2,052 6 i 43 ee 2.072 sé 56 98 
et : 2.052 6 hi 43 Re 2» O82 ss 57 25 
a 66 55 &S a 2 O36 ss bo 99 
™ . —-——_— — — a he . 6 95 
20,502 $563 79 Oe cue 2,097 oe 57 66 
ne 2.056 6 iti 54 
aman ainatiaieehe y nite itn : ae 2.057 a 56 56 
24,725 $624 8&9 
Apr. 3......| 2,078 | 2je. $57 15 
“> Ds sian 2,074 “6 57 O4 
i dates 2? 60 ss 56 65 
. 2.011 ve 55 30 
ae 2.053 se 56 46 
Te ncidiiiiin 2,051 4 > 40 
i 2.0503 és 56 45 
RET 2,006 ‘6 ii 82 
a ites 2 058 66 5 6O 
er 2.063 oe ht 7: 
20,5057 $565 60 
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1627 “ Complainant’s Exhibit No. 1”—Continued. 


Date. Pounds. Price. Value. Date. Pounds. Price. Value. 


1874. 1874. 


a or 2.064 Qe. $56 76 Oct. 1.-....; 2,089 ac. $52 22 
ee 2.000 6 ii OO eer 2,052 6 51 30 
a ” O72 bs 56 OS ied aii 2,054 6 51 35 
ER cesses] ‘ee | * Hi WO) ere | 2100; 52 50 
ES | 29076; « 57 06 ae ~ — DO 90 
PPnccumet ae 6 Dts 54 as 2.067 ‘6 51 67 

et 2 OT 6 5 S4 Een 2,085 2c. 46 04 
EOP 2? O59 7 5 62 | Ree 2.069 ss 46 55 
TP....c..| oe: @ ii 62 ieee, et 47 18 
sceaiitaatai ia uneme i ei 2.003 6 46 42 

18,500 $511 22 Sb--.ce-| SOG |, * 46 49 

ite sisi 2.063 6 46, 42 

PU Bein 2,057 Qe. $56 56 ee 6 46 73 
ee 2 OST “4 57 39 50....c-1 BOG7 6 46 06 
Se 2 O10 ‘s ss) av -__—_- - 
| Eee 2,121 vs oS 32 29,066 | $682 73 
ee 2054  « 56 48 | 

25... 2,071 & 5695 Nov. 2......' 2,068 | Qje. | $46 53 
a a Beceaccl mae 4 46 28 

12.400 S341 22 _ aero 2.077 mo 45 73 

| wee 2.056 tt 46, 26 

a eee 14640 2je. . $40.26 Siecsuus| ee 46 53 
enisinpeanesimisiniatin lt pre 2.061 66 46 37 

1,404 S40 26 S......5 wee 64 46 O8 

1 ba 2.057 sé 45, 2S 

RS a cece a W4 Bie. S22 60 ea 4 45 5A 
= 2055 51 38 ae 2,049 = «4 46 10 
a ic 2 .OO4 be 51 60 RS 2,080 6 46 80 

ee 2 Oot bs 51 33 | a 2.040 és 45 90 
ee 2 O58 ‘6 hl 45 | — —__ ——— —— = 
a v4 SL 13 | 24,685 | $555 40 
11,182 $279 49 | Dee. 2... . 2,060 2}c. | $46 35 

FE oo 46 64 

Sept. 2.. 2,053  2e. $51 35 Cucicns| Qe i * 46 51 
{ hs ? O54 se m1 35 iisicciieni 2.083 sé 46 8&7 
ee 2.073 6 51 83 vito 2) oe 40 68 
1] 2 ODT ‘6 ml 43 Rees 2.055 “6 41 10 
15 en A ‘ Dl 73 eRe 2 Ofv sé 40 64 
ARE 105 ‘ 52 63 1. ..0cf soo . 41 32 
Is 2 159 bs 51 48 2 O58 vs 41 16 
Seed » ON] ua 5B? or oe » OPO vA 40 40 
Be cecest ae sé 51 Go sui 2.051 6 41 O2 
ES 2.007 ‘4 51 67 Be. ecoaclt ee 6 41 62 
eS 2.087 v4 52 18 ee 6 40 8&6 
30 1 1 53 iaiaiaes 

—— — 26,723 $555 17 
24.842 S521 08 | 
IS75 


Jan. 2 2,043 | 2c. | $410 86 


Grand total, 789,752 Ibs., $19,955.36. 


WILLIAM PROCTOR ET AL. VS. RICHARD A, TILGHMAN, 1507 


1628 “CoMPLAINANTS Exurpbit No. 2.” 
Glycerine Statement. 


Glycerine produced from May 1, 1870, to January 8, 1875, inclusive. 


No. of 


Date. _ of Price. Value. Date. Price. | Value. 
ybls. bbls. | 
1870 1873 
> 1,282 %34e. $1,201 87 Jan. ..--- 1485 162), $2,415 12 
is cnsiieues 1,524 66 1,424 94 Feb. ..... 7 1341 6 2,179 12 
Sept. -..-.-. 1,386 é 1,200 87 March ..-. 1,344 =. 9 2,184 00 
ee 1,421 4 1,332 18 April ...-- 1,367 S. 4 2,221 37 
Nov ~— 1,334 + 1,250 62 May ...-... 1,277 | 2,075 13 
ne 1,004 4 1,025 62 June... 1,146 | 1,862 25 
—_— oe August . . 1,017 a 1,652 62 
8,041 7,534 GO Sept..--_-- re 1,894 75 
1871 October — .- 1.330 7 2,161 25 
Jan ---<--| 41,802 | 98}e $1,033 12 Nov....... 982 1 78 1,156 92 
FOO. .cccuce) BSG) 1.231 87 203 2 354) 690 20 
March ....- li64 & 1466 25 Dee. ......' 1,314 “| 3.096 11 
April _.....; 1,895) « 1,307 80 ——. | 
ee, 143600 1.346 25 14,062 | 93,586 84 
June.......; 1,380; “ 1,180 68 1874. | 
August .... 1,327 6 1.244 05 Jan. .<..-. 1497 2 27 | 3.595 12 
Begs. .<. «| Fee) ™ 14 387) Feb. 2. 1,009 2 354, 2,501 15 
October .- 1,069 874 135 37 March 1,467 e 4 3,456 61 
OY. noc cel Beis ee 2,680 HD April ..__. 1,447 ‘ | 3,409 50 
DOG. .cccace} 5,685 | 3 Gli 2.474 12 May ...... 1,170 ia 2,756 45 
Bsns 1.033 7 2.433 82 
14,066 $15.973 37 August 715 sé 1.683 82 
1872 eee 1,457 gl $,432 87 
, __ apenrnnen 1120 162) $1,820 00) October — 1572 2 1G) 3,419 60 
es 770 ee Bees SO |) NOV. concce 1363 2 45! 8,211 02 
March . .. 1,502 2.587 OO Dee. ...... 1,376 ‘ $,242 20 
a 1,337 6 2,172 62 
ne 1030, * 1678 75 1875. 
Eee 651; 1057 88 Jan. lto 8 345 2174 700 37 
CU ccmuminn 523 a R40 87 inclusive: —— : 
August _. _- 1,234 66 2m 25 14,541 Ib,782 53 
_ ae el 2,026 37 
Oct. 1,311 “a 2,130 32 
ee ot 40) & 2356 25 dial fe ee 
ied cates yo sé 9 335 12 (..  — 65,512 $103,145 05 


13,702 


| 
| 


$22,265 68 
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Exuipit No. 3. 
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1512 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 
163 “COMPLAINANTS Exutibit No. 4.” 
Lime Stateraent. 


Lime used in saponification, May, 1870, through January Sth, 1875. 


Date. Barrels.; Cost. Freight. Date. Barrels. Cost. Freight. 


——— — -— . ee a ee 


1870. 1875. 
May sae 30 $22. 50 is 1] $13 75 


GE, RRR Serres, Mees garcia $30 00} =Feb. 28. __. 20 oo DO 
Nept. 7.... 30 | 22 50 Mar. 3.... 3 38 79 
Ost. 2.... 30 | 22 DO Ry errant ear erry. hee S65 00 
SNEED cic Eccsemstieeire tameueeniin 1 05 30 2? 50 


31. . 10 50 
1871. April 1... 10 12 50 
Mar. 29.... 15 | 11 25 a 1] &3 


31 | 11 00 May 1.... 


ee Rote Heke eee ne: ] 
April 6 ~-. 6 4 50 30... 15 1) 25 
99 0 2? SO a » 25 
a iil aces tala as § 75: June 3.... 5 } 25 
May 31 ie cabinet <cociehaias woe-| 13 00 |: July 10.... 10 12 50 
July sin 71 ae 15 11] 25 
15 11 25 5 * ay a Peer ee » 2d 
Aug. 12... 7 8 75 cS I 1 25 
Sept. 30 see tiie! Gaacition 975 Sept.3o 15 11 25 
Oct. 24 ¥ 27 G0 Oct. 4 15 Ik 75 
10 12 50 4 AL Oo) TO 
mov. 3.. .. 5 6 25 30 1S OO 
ee 15 ll 25 >) = a 10 OO 
EES TR Severe ree ere h 25 NS I 10 25 
Dee. 2 30 22 SO RERUNS Ruabon siiliaiaiaia lait 2 OO 
9 oe Ll 11 25 
ease 15 11 25 10 50 S74. 
| | | Jan. 24... 60 36 00 
1872. | 31 a eee ers jenna se ea 12 60 


—. ia 15 11 25 Feb. 28 __. penny Seems adie ici 12 0O 
G 4 0 ee 30 Ik O} 


 * - sa 24 | IS OW) TES RRO, Fe EES OR 12 00 

Mar. i1.... 14 17 50 ICO inns lines eons lentienminne 12 00 
RR eta, Tae ee ior ars 1 50 May 4.... HO 56 00 

Api 22. . YR 35 00 RSE ERO eR 9 WO 
_ 56 | ll 25 June 12__.. 3 3 75 


May 22..... 15 | M26 el Tn ee 
2 ' 


June 10___. 15 | 11 25 Sept.22 .... 60 36 O00 
Be Caen Seen mee 650 Nov.13 _. 60 36 OO 
July 31-22. 15 11 25 — 
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- 16382 “ComMPLAINANT’S Exuipit No. 5. 
“Collier and Werk Guaranty.” 


Whereas Proctor € Gamble, of Cincinnati, Ohio, manufacturers of 
candles, have been and now are licensees of Richard A. Tilghman, 
of Philadelphia, under letters patent granted to said Tilghman on 
the third day of October, A. D. 1854, and extended for seven years 
from-the 9th day of January, A. D. 1868; and whereas the said 
Proctor & Gamble, having consulted counsel, and being advised 
that said Tilghman has, in fact, no valid or equitable claim against 
them, are determined to resist his demands in future and test the 
question of their liability in the courts, and for this purpose have 
employed Chas. B. Collier, Esq., of Philadelphia, as their solicitor : 
Now, therefore, this agreement, made and entered into on this fif- 
teenth day of May June, A. D. 1870, by and between the said Proe- 
tor & Gamble and the said Collier, witnesseth as follows : 

First. The said Proctor & Gamble agree to pay to said Collier at 
the signing of these articles a retaining fee of five hundred dollars 
($500.00), and further agree to pay said Collier forty-five hundred 
dollars (4,500.00) so soon as said Proctor & Gamble are relieved from 
further payment and liability to said Tilghman under the said pat- 
ent, as the result of any suit at law or in equity or otherwise. But 
if said Pro¢tor & Gamble are not so relieved they shall not be liable 
to said Collier beyond said retaining fee of $500.00. 

Second. The said Collier, for the consideration named, does hereby 
agree to give and render to said Proctor & Gamble his best legal 
services in defense of any suit or proceeding that may be instijuted 

against them by said Tilghman, and will endeavor to the ex- 
1633 tent of his ability to obtain their release and discharge from 
further liability to said Tilghman. 

Third. Tie said Collier does hereby guarantee the said Proctor & 
Gamble that their liability to said Tilghman shall not exceed the 
amount stipulated in their contract with him, said Tilghman, with 
interest on the payments from the time the same would be due under 
said contract; and, moreover, that their liability for costs of suit 
shall not exceed the amount of two hundred dollars ($200.00), and 
that he, said Collier, will save them harmless as against liability to 
said Tilghman beyond the amount provided in their said contract, 
with interest and costs, in excess of $200.00. 

In witness whereof the said Proctor & Gamble and the said Chas. 
B. Collier have hereunto subseribed their names in duplicate the 
day and year last aforementioned. 

CHAS. B. COLLIER. 
PROCTOR & GAMBLE. 


P.& G. 
June 
15, “70. 


Internal revenue 
certificate. 


Five cents. 
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[J do further state that it has not been my intention or purpose, nor is 
it my intention or purpose to institute any suit against Proctor & Gamble 
for litt) supposed infringe ment hy them of nil] pate nt, nor do I know of 
ai intention or purpose on the part of any person to institute any suit 
against the nm. | 


I, Michael Werk, do hereby guarantee the fulfillment by said 
Charles B. Collier of his part of the foregoing contract, and particu- 
larly that part thereof embraced in the third (3) or last section. 

M. WERK. 


» 7) 


1634 “COMPLAINANTS Exuipir No. 6. 
The American Journal of Pharmacy, vol. 51, pages 289-291. 


Glycerine—its Eurly Manufacture in this Country. By Robert Shoe- 
maker. 


I have thought it might be interesting to the readers—especially 
the younger portion—of the Journal to be told something of the in- 
troduction of this manufacture in the United States. 

| claim to have made the first glycerine, produced for sale, or as 
an article of commerce, and it came about in this wise. 

In the vear 1857 [ commenced in this city the preparation of the 
plasters of the United States Pharmacopecia, and sold them (chiefly 
in rolls of halfa pound) to the druggists in this city first, and after- 
ward throughout the country. Machine-spread plasters (except ad- 
hesive, on cloth) came later, and [ may have something to say of 
these in a future paper. 

The base of all, or nearly all, of these plasters was emp. plumbi, 
of which T manufactured large quantities. 

About the time my late much esteemed friend, Wm. Procter, Jr., 
Was preparing the matter for his * Mohr, Redwood, and Procter’s 
Pharmacy.” be asked permission to examine my apparatus for the 
manufacture of lead plaster, with a view of writing an article for 
his forthcoming book. This request I freely granted, and the result 
of his visit to my laboratory may be found on page 420, ete., of that 
book, edition of T5449. At the time of the visit of Mr. Procter we 

were busily engaged in dipping out the newly made emp. 
16550 diach., and cooling it by kneading and pulling in cold water. 

This water, when it became warm, was allowed to run to 
waste, carrying with it what glycerine it had extracted from the 
plaster. 

Mr. Procter asked me if I could not make him some glycerine, 
“at least enough for a specimen for the class,” adding “here is a 
great waste.” | had often tested the water sweetened by the glycer- 
ine, but as there was et that time no demand for the article, this 
“waste” was allowed. 

[at once set about producing the specimen for Prof. Procter, as 
near as I can remember, taking about five gallons of water in which 
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lead plaster had been kneaded and cooled. I turned it into an evap- 
orating can (jacketed), passed on the steam, keeping it below the 
boiling point, evaporated the fluid to the consistence of a thin syrup. 
Transferring this to a glass vessel, a current of sulphureted hydro- 
gen was passed through it to precipitate the oxide of lead held in 
solution, then filtered it, and my glycerine was completed. Of this, 
my first effort, I sent Mr. Procter a part, retaining the balance, 
which was often shown as a curiosity. 

This was about the year 1846. Although glycerine had been dis- 
covered by Scheele more than 60 years before that time, it had not 
come into use (at least in this country), and there was no demand 
for it. 

After this (about 1848) I made a large quantity, it having been 
recommended in a French medical journal as a curative in pulmo- 
nary affections. The paper was translated, and appeared in one or 
more of our medical journals. “It came to be prescribed by some of 
our physicians. 

Looking back over my books, I find the first entry charging glv- 
cerine under date of “6th mo., Ist, [S48,” and this was to Edward 
Parrish, then at the northwest corner of Chestnut and Ninth streets. 
The quantity was small, only one quarter of a pound, and the price 
charged was $4.00 per pound. The next sale was toa New York 
house, at same price, and fora larger quantity. The entire product 
sold in 1848 was about fifteen pounds. In 1849 I reduced the price 

to $5.00 per pound, and it remained steadily at this figure 
1636 until near the close of 1850, when it fell to $2.75. The quan- 

titv sold in 1849 was about two hundred pounds. Thé de- 
inand rapidly inereased, and in 1850 the quantity sold was much 
larger, but I find no charge at a less price than $2.70 per pound. 

I tind sales entered to druggists (beside those in this citv) in New 
York, Boston, Providence, Baltimore, Louisville, New Orleans, ete. 
The greatest demand, however, came from our own wholesale houses, 
the manufacturing chemists being the largest buyers. Glycerine now 
began to be imported from England (Price's), and sold ata price 
below what it cost me to produce it, and so I gradually ceased to 
make it. This English article was made from “ soap liquor.” 

When I first commenced making glycerine the quantity of lead 
plaster manufactured gave me for one or two years all that I needed ; 
but soon | made the plaster for the sake of the glycerine alone, and 
I remember at one time | had many hundredweight of plaster in 
mass, from which I had taken the glycerine, and for which there 
was no sale, so that the plaster and not the glycerine became the 
refuse product. 

In looking over my books for facts connected with this article my 
mind was saddened by reading the names of many who thirty years 
since were actively engaged in the prosecution of their profession, 
but who now “sleep the last sleep.” Referring to a few in our city 
alone, | meet such names as Charles Ellis, Edward Parrish, Wm. 
Procter, Jr., Elias Durand, Frederick Brown, Tristram Needles, 
Joseph and John Reakirt, Frederick Klett, John K. and George K. 
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Smith, kdward and Charles Yarnell, Geo. D. Wetherill, the Roberts, 
Lennings, Cressons, and many others. 

It is an interesting study comparing the small beginnings as re- 
lated above (only a generation back) with the immense production of 
elycerine at the present day. So far as Iam informed, all that I 
made and sold was used medicinally, either internally administered 

or in form of lotion or unguent. 
1657 At this day, vast quantities are used in the manufacture of 
nitro-glycerine, dvnamite, duallin, and other explosives. The 
perfumers are large consumers, also the confectioners. Large quan- 
tities are used for the preservation of fruit and meat, as well as in the 
preparation of chewing tobacco. 

But the greatest demand comes, perhaps, from the brewers. It is 
estimated that over forty thousand pounds is drank annually in 
beer in this country alone; and instead of my old price of $4.00 
per pound, an article quite as good can now be produced for 18 cents 
per pound, 

Philadelphia, April, 1879. 


%? 


“ComMPLAINANTS Exutpir No, 7. 
Bullock A ( ¢ slaw Purchase- Book. 
(This exhibit is printed at the end of Charles Bullock’s testimony, 
record, paige (3. ) 
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1638 “CoMPLAINANTS Exuipir No. 8.’ 
Wilson’s Lecture. 


On a New Process of Obtaining and VPurifying Glycerine, by 
George Fergusson Wilson, Esq., PROS. (Part of this paper was 
read at the Glasgow meeting of the British Association for the Ad- 
vancement of Science, September, 1855.) 

The paper T was asked to give was one on our new process of ob- 
taining and of puritving glycerine. I trust, however, you will excuse, 
as an introduction, a short sketeh of the past history of glycerine 
and its uses, though 1t will take us over some ground well known to 
most members present. 

Glycerine was discovered in 1789 by Scheele, as a product in the 
process of lead-plaster making, and was called by him the sweet 
principle of oils. About twenty-five vears afterwards it was studied 
by the father of fatty chemistry, Chevreul, and shown by him to be 
the base of fats and fat oils. M.Chevreul lately received a specimen 
of glycerine, obtained by our new process, with expressions of ex- 
treme pleasure. Nearly half a century has passed since the earliest 
of those beautiful researches into the constitution of fatty bodies, in 
the course of which he discovered the function of glycerine, yet our 
specimen found him still lecturing to his class. 

A souree of Impure glycerine has long existed in the preparation 
of lead-plaster, in which the combination of the litharge with the 
acids of the olive oil sets the glycerine free; another source in soap- 
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making, the soda or potash setting free the glycerine, and a third 

source in the stearic candle manufacture, where the lime saponifica- 

tion separates the glycerine. Most of the purifiers of glycerine ap- 
ar to have preferred this last source. 

1639 Notwithstanding the known existence of these great sources 
of impure glycerine, it was long before glycerine was in any 

way utilized ; hundreds of tons have been and are yearly thrown 

away.’ 

The first suggestion of a use which we can trace dates in the be- 
ginning of 1844, when Mr. Thomas de la Rue, being engaged on 
several experiments requiring the use of syrupy substances, procured 
some glycerine from Mr. Warington, of Apothecaries’ Hall, some of 
which he applied to a burn and an irritation of the skin. The ex- 
perience thus obtained of its properties of soothing and keeping 
moist led to its introduction, through Mr. Startin, into the Hospital of 
Skin Diseases, where it soon came into extensive use. 

In 1846 Mr. Warington took out a patent for the use of glycerine 
as an agent in preserving animal and vegetable substances, and tried 
many experiments on preserving meat. He informs me that part 
of a neck of mutton preserved in glycerine for several months, when 
cooked by Soyer, was partaken of by a gentleman with great satis- 
faction. 

Mr. Warington, I believe, first applied glycerine in mounting ob- 
jects for the microscope, for which it has proved so successful. 

In the Lancet of June, 1849, Mr. Thomas Wakley published the 
results of a year’s experience in a long and very interesting paper 
on the “ Use of.Glycerine in Diseases of the Ear,” giving a Sasuke 
of cases in which it had proved a cure for deafness. In the number 
of the 23d of the same month his results were confirmed by letters 
from Mr. Erasmus Wilson and Dr. Gardner, the latter of whom drew 
attention to the fact that glycerine should be free not only from any 
trace of lead, but also as much as possible from water. His theory 
was, however, better than his practice, for the glycerine he speaks of 
using, s. g. 1.280, being above the density of anhydrous glycerine, 
must have been impure. 

Isolated application of glycerine had thus been suggested, but M. 

Cap appears to have been the first to see its. extraordinary 
1640 cakes in a great variety of medicinal preparations. His very 

valuable and interesting papers were published in the An- 
nales de Pharmacie et de Chimie, ana translated into the Chemist I 
shall give two short extracts from them. 

M. Cap in his first paper (Journal de Pharmacie et de Chemie, 
February, 1844, Chemist, April, 1854), begins by attacking the pro- 
cess of purifying glycerine given in the French chemical books, and 
shows its defects. He then gives his own process, remarks upon the 
great value of glycerine in skin diseases, and after suggesting a num- 
ber of valuable uses proceeds as follows: 

“Glycerine dissolves the vegetable acids, the deliquescent salts, 
the sulphates of potassa, soda, and copper, the nitrates of potassa and 
silver, the alkalines, chlorides, potassa, soda, baryta, strontia, bromine, 
iodine, and even oxide of lead. It dissolves or suspends the vegeta- 
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ble alkaloids in the same manner as the aqueous liquids, and at the 
sume time the resulting products may be used for the same purposes 
as though mixed with oil. Thus the salts of morphia dissolved in 
it completely, even cold, in all proportions. Sulphate of quinine in 
the proportion of ;'; dissolves in it when hot, but when cold sepa- 
rates into clots, which, when triturated with the supernatant liquid, 
give it the consistence of a cerate very useful for frictions and em- 
brocations. It is the same with the salts of brucine, strychnine, 
veratrine, and most preparations of the same order, which enables 
us to consider that we have now if not medicinal oils with a vege- 
table alkaloid base, at least a series of new preparations which will 
fulfill a perfectly analogous use in therapeuties.” 

M. Cap, in his second paper (Chemist, October, 1854), states that 
he employed glycerine of 28 Baumeé, or containing 8S per cent. of 
anhydrous glycerine, and speaks of it asa solvent of sulphuret of 
potassium and sulphuret of lime, of iodine, iodide of sulphur, iodide 
of potassium, iodide of mercury, of some chlorides, and of quinine 
and sulphate of quinine.. 

In the Chemist of February, 1855, Dr. Crawcour, of New 

1641 Orleans, states that for twelve months past he had been in the 

habit of using glycerine very extensively in those cases re- 

quiring cod liver oil, in which the nauseous taste of the latter medi- 

cine rendered its exhibition impossible, and that now, in his prac- 
tice, it had entirely superseded cod liver oil. 

Ina paper read at the meeting of the Royal Institution of the 30th 
of Mareh, 1855, by the Rev. John Barlow, F. R. S., attention was 
again drawn to the great preservative power of glycerine upon meat. 
On this occasion Mr. Barlow showed specimens of flesh which had 
been immersed, some partially and some wholly, in glycerine for 
more than a month. I can answer for the flesh having appeared to 
be perfectly fresh. 

M. Cap worked upon the waste liquors of soap and stearie candle 
works, which liquors he had first to concentrate. Hs process was 
shortly this: He used sulphurte acid to separate the lime, and con- 
tinued boiling and agitation to drive off the volatile fat acids, re- 
moving any excess of sulphuric acid by means of carbonate of lime, 
allowing the liquor to cool at different densities, so as to deposit sul- 
phate of lime, and, after final concentration, treating and filtering 
with washed animal chareoal. M. Cap’s process, though an un- 
doubted improvement, was not perfect, as glycerine so purified 1s al- 
ways liable to contain more or less of salts of lime. And some gly- 
cerine, purified in our laboratory, according to M. Cap’s directions, 
contained, in addition, volatile fat acids, and though the process was 
known in this country specimens of the so-called “ pure” glycerine, 
obtained from the best sources in London as recently as last January, 
contained in every case more or less impurity. 

The best specimen came from Edinburgh, but even this was not 
absolutely free from impurity. Some medical men appear to have 
been afraid to prescribe glycerine for internal use, sometimes with 
reason, as appears from the Chemist of May, 1855, when Mr. Hamil- 
ton, of Liverpool, referring to the papers of MM. Cap and Garot, and 
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‘of Dr. Crawcour, stated that no doubt the glycerine purified 


and used by them might be safely used internally, but that, 
1642 having doubts about the purity of the glycerine commonly 

sold as “ pure glycerine,” he had procured samples from seve- 
ral of the most respectable chemists in Liverpool, and on examina- 
tion had detected lead in considerable quantity, and that the speci- 
men in which he detected the largest quantity of lead was labeled 
“pure glycerine,” was sold at double the price of the common gly- 
cerine, and was warranted free from lead. 

I will now proceed to describe the new process for obtaining and 
purifying glycerine, and may remark that the road by which we 
arrived at pure glycerine was a rather circuitous one. Our first 
step was to do away with the lime process of saponification, and 
with it our only source of impure glycerine. By our first improve- 
ment in separating the fat acids from neutral] fats the glycerine was 
decomposed by the direct action of concentrated sulphuric acid at a 
high temperature, and all that remained of it was a charred pre- 
cipitate. A new process for decomposing neutral fats by water 
under great pressure, coming under our notice, led us to look again 
more closely into our old distilling processes, and the doing this 
showed what we had often been on the brink of discovering, that 
glycerine might be distilled. 

In our hew process the only chemical agents employed for de- 
composing the neutral fat and separating its glycerine are steam 
und heat, and the only agents used in purifying the glycerine thus 
obtained are heat and steam. Thus all trouble from earthy salts 
or lead is escaped. 

Distillation, however, purifies the impure glycerine of the old 
sources. 

On the table is a series of products of palm oil, which will serve 
to illustrate the process. Steam, at a temperature of from 550° te 
600° Fahr., is introduced into a distillery apparatus containing a 
quantity of palm oil. The fatty acids take up their equivalents of 
water, and the glycerine takes up its equivalent. They then distill 
over together. In the receiver the condensed glycerine, from its 
higher specific gravity, sinks below the fat acid. Sufficient steam 

must be supplied and the temperature regulated ; otherwise 
1643 the elements of the glycerine do not take up their equivalent 

of water, and acroleine is evolved—a body of a very different 
character, an acrid, eye-inflaming vapor, appreciated only by those 
who have had the misfortune of an experimental acquaintance 
with it. 

In an ordinary apparatus the glycerine distilled from the neutral 
fat is not in a sufficiently concentrated state for most purposes. It 
should therefore be concentrated and, if discolored, be redistilled. 
It is then obtained in the state of the specimen on the table at the 
temperature of 60° Fahr.; it is of s. g. 1.240, and contains 94 per 
cent. of anhydrous glycerine. It can be concentrated to s. g. 1.260, 
or to contain 98 per cent. 

I have now to mention some uses for glycerine which IT believe to 
be new, or to which I have seen distilled glycerine applied. 
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A possibie use, which appears worthy of experiment, is to inject 
it into the bladder for the purpose of dissolving calculous deposits. 
From its blandness it should not cause irritation, while, as it is a 
solvent of urea and phosphate of lime, it might dissolve them when 
in the bladder. Some of the high authorities have received glycer- 
ine for the purpose of the experiment. 

The use of glycerine in photography having been suggested, some 
distilled glycerine has been sent to several of the best photographers 
and makers of photographic preparations. It was very well received 
and considered to promise well, and is still the subject of many ex- 
periments, but as yet it does not appear that any great results have 
been arrived at. It is, however, expected to supersede the honey of 
Shadbolt’s process. 

The properties of soothing and keeping moist the skin have caused 
it to be used upon chapped hands and sunburnt faces. It has been 
proposed as a substitute for syrup in preserving fruits. Mixed with 
aleohol or pyroxylic spirit, it has been proposed by Mr. Warren de 
la Rue as an economical fuel for spirit lamps. For some time past, 
in Kdinburgh as in London, it has been used in skin diseases. It 
is now being tried in some cases of diseases of the mucous mem- 
brane of the stomach. 

We have been informed that in the preparation of sev- 

1644 eral medicines glycerine may be substituted for syrup or 

sugar, with the effect, not only of preserving the medicine in 

an active state and free from change, but also of very greatly im- 

proving its taste. Griffith’s iron mixture has been mentioned to 
us as an Instance of this. 

Glycerine appears to give the means of preservation of some ob- 
jects of natural history without change in their color. Thisis shown 
by the specimens of fish upon the table. Onr first experiment was 
upon a brilliantly colored two-pound trout, caught in one of the 
Perthshire locks. Immediately on taking it from the water I poured 
a quantity of glycerine over it and wrapped itin a cloth. At night 
the fish was cleaned and immersed in glycerine. Next day it was 
again wrapped in a saturated cloth. On examining it a day or two 
afterwards in Edinburgh the color on the seales was unchanged. 
When it arrived in London part was steeped in water and then cooked. 
Though perfectly fresh and firm it had lost almost all its flavor. 
The uncooked portion was immersed in glycerine and sent to Pro- 
fessor Owen, who suggested that the brilliantly tinted fishes of the 

Coral islands and tropic: al coasts might be brought home in kegs of 
glycerine. 

On the table are specimens of trout, roach, and perch, which have 
been, the trout more than two months, the perch and roach more 
than. one month, in their bottles. It will be seen that the colors 
continue bright. 

I may now state, in conclusion, that though a variety of uses, 
actual and possible, for pure glycerine have been mentioned, yet 
when we consider its power as a solvent, and at the same time its 
blandness and freedom from all irritant, exciting, acid, and fermenting 
properties, we must feel that not a tithe of its uses have yet been de- 
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veloped ; that in glycerine there isa wide field open, requiring many 
scientific and practical labors, and which, once fully worked, will 
yield a tenfold crop of uses. Pure glycerine will then take its proper 
place among the most valued of modern products; and, produced 
as it will be in great quantities, it will be recognized in the arts as 
well as in medicine as a new real blessing to mankind. 


1645 . “COMPLAINANTS Exuipit No. 9.” 
Trenslation. 


Comptes Rendues de l’Academie des Sciences, vol. 24, p. 247. Paris, 
February 15th, 1847. 


Upon several detonating compounds produced with nitrie acid 
and sugar, dextrine, lactine, mannite, and glycerine, by Mr. Ascagne 
Sobrero. (Extract from a letter to M. Pelouze.) 

“T have seen in the last number of the Comptes Rendues of the 
Academy of Sciences, vol. 24, sitting of 25th January, 1847, that 
you, sir, have announced in the name of Messrs. Flores, Domonte, 
and Menard that mannite and the different kinds of sugar and gum 
furnished, by the action of nitric acid, compounds analogous to py- 
roxvline. 

“IT do nat know to what point the researches of the two chemists 
whose discoveries you have announced have at present arrived ; but 
certainly the idea of producing fulminating bodies by means of 
sugar and the analogous substances has been realized by me a long 
lime ago with cane sugar and dextrine. I have communicated a 
note upon this compound to the Academy of Turin the 30th Janu- 
ary last. 

“T will add also that I have already made an analysis of the ful- 
minating sugar, and, although I have not been able to prevent the 
formation of oxygenated products of nitrogen during the combus- 
tion, the results which I have obtained would lead me to think that 
this compound would be sugar, C'?H'"'O', less 2 equivalents of 
water, plus 2 equivalents of anhydrous nitric acid. This body has, 
in effect, furnished 3 per cent. of hydrogen and 21 per cent. of car- 
bon. 

“The composition of glycerine not being capable of being repre- 

sented by carbon and water and its soiatheatiotn with the fat 
1646 acids, causing it to be considered almost as a base, and being 

on that account far removed from bodies analogous to sugar 
and cellulose (ligneaux), one could hardly suspect that it could give 
reactions analogous to those of the substances mentioned. 

‘“ However, the results that I have just obtained prove that gly- 
cerine is capable of giving, with a mixture of nitric and sulphuric 
acids, a substance analogous to fulminating cotton. This is what I 
‘an say of this substance and its properties. 

“When one pours a mixture of 2 volumes of sulphuric acid f 
66 degrees and 1 volume of nitric acid of 45 degrees into syrupy gly- 
cerine the reaction is very lively, but it is an action of oxydation, 
the products of which I have not examined. But if one keeps the 
191—883 
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aforesaid mixture of the two acids in a freezing mixture, and pours 
into it the glycerine, stirring it, so as to prevent the rise of tempera- 
ture, the glycerine dissolves promptiy without visible reaction ; if at 
this point one pours the mixture into water there precipitates an oily 
matter heavier than water, which collects at the bottom of the ves- 
sel, and which ean be washed with an excess of water, so as to free it 
completely from acid without loss, seeing that it is insoluble in 
that substance. After the washings one can dissolve it completely 
in alcohol and precipitate it again by water, or we can dissolve it In 
ether and let this solution evaporate spontaneously. The ether being 
evaporated, one obtains the new substance isolated from matters 
which might make it impure. By keeping itin a vacuum over sul- 
phuric acid for several days we can easily obtain it free from water. 
In this state this body has the appearance of olive oil of a slightly 
yellowish color; it is much heavier than water, in which it seems 
to be entirely insoluble; it dissolves, on the contrary, very well in 
alcohol and in ether, 

“Tt is without odor, its taste is sweet, sharp, and aromatic. It is 
necessary to be careful in making this trial, for, on placing a very 
small quantity (as much as will moisten the end of the little finger) 

on the tongue, one experiences a violent headache during 
1647 several hours. This action on the human body has been 

proved by several persons in my laboratory, and I have tried 
it many times on myself before I became certain that it has poison- 
ous properties. 

“T propose to analyze this substance as soon as possible. I fore- 
see that it will be very difficult to conduct the combustion regularly, 
and that it will only be after many unsuccessful trials that I shall 
obtain results on which one can found a formula expressing its com- 
position.” 


1648 DEFENDANTS’ Exurpitr No. 1. 


Birnbaum-Dingler’s Polytechnic, vol. 214, p. 56, and Musprat, 1877, 
vol. 4, p. 47%). 


Dingler’s Polytechnic Journal, vol. 214, p. 56. 


(On the quantity of neutral fat contained in fatty acid mixtures ob- 
tained by various methods of decomposing fats. By K. Birn- 
baum.) 

A stearine-candle factory operated in our neighborhood caused me 
to repeatedly examine the products obtained by their manner of 
decomposing fats, and to determine especially the amounts of unde- 
composed fats contained in the fatty-acid mixtures. 

As the investigations were carried out at a time when the factory 
replaced their old method of decomposing fat by the one proposed 
by J.C. A. Bock, results given below may aid in a comparison of 
the different methods used for the decomposition of fats. 

The old method of the factory consisted in putting the melted fat 
and water in a strong copper vessel and heating the mixture until 
the prcssure reached fourteen atmospheres. 
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The fat was subjected to this high pressure in contact with water 
for seven to ten hours -at first. It was then washed to remove the 
liberated glycerine, and then, if possible, again submitted to treat- 
ment in the apparatus used for decomposition. 

Since ny investigations had shown that no complete separation 
of the fats into fatty acids and glycerine could be reached in this 
manner, the owners of the factory concluded to replace this old and 

by no means safe process by Bock’s method, in which the 
1649 decomposition of fat is reached by means of sulphuric acid, 
and without the use of pressure. 

The figures given below prove that this new method is, in fact, 
preferable to the old one. 

(The method of analysis is then given in full, but is not trans- 
lated at present, because it occupies much space, and has no special 
relevancy. It is the best known at the time of the publication. 
H. E.) 

“(a.) Inland tallow ten hours in the decomposition apparatus.” 

(Here follow details of weight, ete., used in the analysis, which, 
for brevity, I omit. H. E.) 

“ Therefore the composition of this fatty acid mixture was as fol- 
lows:” 


. Grammes. 
Wy 088 . canes comnewncneunsans os «comuqamen a an 
DOE I ieihic denise o tennnnensectuunan ee oe 
Free (tty GHD. connd ckcetinccecns ‘snseeenn 7.9995 =: 88.57 “ 


99.73 


“(b.) New York city fat, seven hours in decomposition apparatus 
at a pressure of 14 atmospheres.” 

8.222 grammes lost at 100° C. 0.032 grammes of water and vielded 
8.1245 grammes fatty acids and 0.122 grammes of glycerine. The 
composition of the mixture, calculated from this, — as follows: 


Grammes. 
W ate? cccccccccesesnces cemeunécents cdg ae eee 
Beemtens Ob ncccic cmt seit 1.1800 = 14.37 “ 
Free fatty 80688 ..00 cqsdsienawnces ccoccdansinnn 6.945 = 8517 “ 


99.92 


(c.) The same fat as in (4), decomposed twice, 7.773 grammes, lost 
at 100° C. 0.319 grammes of water, and yielded 7.690 grammes of 
fatty acids and 0.105 grammes of glycerine. The composition of 
the fattv-acid mixture was, therefore: 

Gsrammes. 


<r ele ae 0.0519 == OAL p. ec. 
Neutral fat ....-.-- Nae 1.0160 = 13.08 “ 
Free fatty acids... ..2. 22. 00-2222 - o-oo one 6.7180 = 86.44 “ 


99.93 
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These figures show in the first place that under the conditions 
present in this practical operation as above described no complete 
decomposition of the fats could be reached by the above-m entioned 
older methods. Secondly, it follows that the decomposition of the 
fats progresses unequally; the decomposition of the neutral fats pro- 
gresses during the first period of the process far more rapidly than 
in the latter. 

Of New York city fat about 86 p. c. was decomposed during the 
first seven hours, and during the second seven hours but little more 
than 1 p.c. 

[am sorry that IT am obliged to content myself with presenting 
only this fact, because on account of the change in the process the 
factory was unable to send me samples taken at stated intervals 
during the first stage of the operation of the old process, an examl- 
nation of which would have furnished an exact picture of the pro- 
ress of the decomposition, 

(d.) Fatty acid prepared by Bock’s method : 

5.914 germs. lost at 100° C. 0.025 germs. of water and yielded 5.886 
grms. fatty acids. 35.102 grms. left on ignition O.0OL grm. ash. 

The fatty-acid mixture had, therefore, the following composition : 


IT scccestasipiinsh: nipren site: oni ni tine: sn sn'en cient iene ipiielehiaamialaei a a, 
FOO Gl BO oie rnc cnnnncune comme enenene eee a 
a eee 


YOOS 


[ found it impossible to separate even a trace of glycerine from 
this fatty-acid mixture, which was therefore completely free from 
neutral fat. 

1651 Muspratt’s Chemistry, by Kerl and Stohmann, 1877, vol. 4, 
p. 409. 
Birnbaum in making comparative experiments as to the quantity 


of fatty acids obtained by the water saponification and Bock’s 
methods, respectively states the following results: 


(l h Cc d 
Pree fatty acids............... 99.53 88.57 85.17 86.44 
i a 10.90 14°37 13.08 
|, Sa EE TCM ESR mee ea 0.42 0.26 0.38 0.41 
EG ee See RN a 


(a) Fatty acid by Bock’s method ; (4) fattv-acid mixture treated at 


pressure of 14 atmospheres for 10 hours; (¢) the same treated for 7 
hours ; (¢) the same decomposed twice. 


“DEFENDANTS Exurprr No. 2.” 
Berthelot-Wagner’s Year Book, 1863, p. 660. 


Berthelot’s classical investigations on fats prove with certainty, 
as regards the necessity of a certain temperature, that if neutral fats 


aman Be ot A 9 ne I en am men 
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are ata certain temperature decomposed by water into fatty acids 


and glycerine at a lower temperature these products of decompo- 
sition may reunite, reproducing neutral fats. 


1652 “ DEFENDANTS Exuibit No. 3.” 
Wagner’s Year Book, 1864, page 630. 


An.apparatus similar in construction to the one proposed by Mel- 
sens has been in use during 1856 in the factory of Roubaix & Ouden- 
koven, in Antwerp, but had to be removed after one year on account 
of the difficulty of regulating the temperature and because losses 
and accidents could not be prevented (the pressure amounted to from 
10 to 12 atmospheres). The fatty acids prepared in this apparatus 
were without fault in every regard. 

To secure such good quality, however, the addition of from 1 to 2 
p.c. of sulphuric acid was required. Without this addition they 
did not possess the crystalline appearance and dry feeling peculiar 
to fatty acids. 


“ DEFENDANTS’ Exutbsit No. 4.” 
Fownes, 1868, page 663. 


The metallic salts of the fatty acids thus obtained are the well- 
known bodies called soaps, and the process is called saponification. 
This term, originally restricted to actual soap making, has been ex- 
tended to all cases of the resolution of a compound ether into an 
acid and an alcohol; such, for example, as the conversion of ethyl- 
acetate into ethyl-alcohol by the action of alcoholic potash. — - 


1653 “ DEFENDANTS Exutipit No. 5.” 
Allen, vol. 2, page 120. 


Whenever an ether is split up into an acid and an alchohol the 
change is called saponification, no matter whether the agent effect- 
ing the change be steam, an acid, or a base. The term is even ex- 
tended to the decomposition of ethers which do not yield fatty acids 
at all. 


“ DEFENDANTS Exutpit No. 6.” 
Musprat, 1877, vol. 4, page 458. 
C. Saponification with sulphuric acid and distillation of the liber- 
ated fatty acids. 


9? 


“ DEFENDANTS’ Exurpit No. 7. 

Erdman’s Journal (Fremy) of Practical Chemistry, 1837, vol. 12, 
page 580. 

(On the action of sulphuric acid on oils. By Edmond Fremy.) 


It has long been known that sulphuric acid acts on oils and pro- 
duces a kind of saponification. 
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The product of this reaction has even been called sulphate of soap. 
Macquer, for example, calls it sulphate of soap in his Dictionary 
of ¢ ‘hemistry. 


» 99 


1654 “ DEFENDANTS’ Exuipit No. 8 


Berthelot, Liebig, & Kopp Year Book, 1855, page 402. 


Berthelot mentions the following compound of non-volatile fatty 
acids with glycerine, the formule of which we here report as he has 
given them, though the composition of some of the acids which are 
here discussed is differe ntly given by other chemists : 

Stearic acid heated for 26 hours to 200° C., with an equal weight 
of glycerine, forms mono-stearine CEE" —C8 154 + @8 H8O8— 

2 HO. 

To remove the acid which has not entered into the composition, 
the solid substance floating on the excess of glycerine is removed 
and melted, and some ether and calcium hydrate are added. After 
heating this to 100° C. for a quarter of an hour, it is extracted with 
boiling ether. From-this solution the mono-stearine is obtained as 
a white substance, very little soluble in cold ether, erystal-izes in small 
stellated groups of needles, which form globular knoss, and which 
melt at 61° C. and solidify again at 60° C., and which burn with a 
white bright flame. If stearic acid and glycerine in equal amounts 
are heated for 114 hours to 100° C., di-stearine is formed. 

CMH BOP —2 CHO —ClrOor&—2 HO. 

If mono- -stearine is heated with 15 to 20 times its weight of stearic 
acid to 270°C. for several hours: 

Peteoutenrines 150 FLEE) 16 4 (C6 TT 96()4) + C8TTSO®—6 HO is formed. 

This Berthelot considers to be identical with the stearine found 
in nature. 

Tetra-margarine seems to be for med, if mono-margarine is heated 
with excess of margarie acid to 270°C., but it cannot be obtained 

ure, 
1655 Tetra-palmatin Ch TT "O'— 4 (C? T"0*)+C8lhO® +6 TO, 
melting at GO°C, and solidifving at 40°C., which latter com- 
pound Berthelot considers identical with the palmatin found in 
nature. 


“ DEFENDANTS’ Exurbit No. 9.” 
Kraut—Fat Industry and Glycerine. 
Vienna Exposition Report (reprint of 1877), vol. 3, page 506. 
The distillation of the glycerine carried out for the purpose of 
purifving it as patented by G. F. Wilson and G. Payne, on the Sth 


of February (4th of August), 1855, is therefore a marked step in the 
development of the manufacture of glycerine. 


———— 
“~ 
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“ DEFENDANTS Exuipit No. 10.” 


Kraut—Fat Industry and Glycerine. 
Vienna Exposition Report (reprint of 1877), vol. 3, page 506. 


The idea that the decomposition of neutral fats might be effected 
by superheated water made its appearance at the same time with 
Milly’s method. Tilghman and Melsens introduced this method 
into practice independently of each other and secured a temporary 
success, partly by using the apparatus constructed by Wright & 
Fouché. We do not know if this method is still in use any- 

where. 
1656 This much is certain, that the Vienna manufacturers re- 
mrted to be using this plan in 1863 by Stass, two years later 
had adopted Milly’s autoclaves. 


“DEFENDANTS Exurpit No. 11.” 


Musprat’s Handbook of Technology (German Edition), 1877, vol. 4, 
page 450, 


Purified tallow furnishes, according to Stass, 95.5 to 96 per cent. 
fresh palm oi], 93.5 to 94 per cent. * * * of crude fatty acids. 


“ DEFENDANTS Exuipir No. 12.” 


Uses of Glycerine. 


Extract from Wagner’s Year Books for 1857, 1858, 1859, 1860, 1861, 
1862, 1864, 1866, 1867, 1870, 1871, and 1874. 


1857, p. 38. G. Arnandon describes a process for dying with 
madder in the cold, using glycerine, 

From Technologist, January, 1558, p. 291. 

1858, p. 550. Both processes (i. ¢., that of heating fat with lime 
hydrate by E. Mevers, and that of Milley) of saponification have the 
great advantage, besides those already mentioned, of requiring very 
little water, and thus yielding a very concentrated solution of glye- 
erine, which is beginning to be used as a lubricant in photog- 
raphy, ete., and which may be prepared at no great cost. Wagner's 

own comment. 
1657 1858, p. 551. F. Wilson speaks about the preparation and 
uses of glycerine. Among other things, he finds that organic 
matter, especially meat, will be preserved in it. 
From the Journal of Soc. of Arts. 

jainswil proposes the use of glycerine to keep modeling clay 
moist. 

Technologist for December, 1555. 


Glycerine may also be used for the preservation of foods, in can- 
dies, fruits, and chocolate in place of inclosing in tin-foil. 

To prevent drying also for snuff and tobacco ; it is also proposed 
to use glycerine in gas-meters. Glycerine might also be used asa 
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lubricant for machinery, and especially for watches and chronom- 
eters. Glycerine might also greatly improve copying ink. 
Technologist, December No., 1858, p. 572. 
1859, p 572. Glycerine has been proposed as an addition to wall- 
paper to make its surface absorbent. 
From Genie Industriel, April, 1859, p. 176. 


1859, p. 608. C. Gros Renaud, Repertoir de Chemie, Appliqué, 
1859, vol. 1, p. 427, reports on new applications of glycerine (a) as 
a solvent of aniline violet for the purpose of purification, (6) solvent 
for gum arabic, (c) solvent for egg albumen. 

Courboulay. Genie Industrial, 1859, vol. 1, p. 150, on the appli- 

‘ability of glycerine as a cosmetic. 

1860. Sobrero. Report de Chim., Appl. vol. 2, p. 400, proposes 
a preparation for the manufacture of nitro-glyeerine. 

1861, p. 654. Santi-Comptes Reuches, vol. 51, p. 1095, uses glye- 

erine in compasses. 
1658 1862, p. 631. Elsner, Pol. Cent. Blat., 1863, p. 79, uses 
glycerine for leather belts to prevent cracking, and proposes 
to use it also for other leather manufactures. 

1862, p.691. Friedheim. Dingler’s Jr., vol. 166, p. 237, uses glye- 
erine to prevent the adhesion of mercury in glass, in the tubes of 
manometers. 

1864, p. 676. V. Kletszinsky. Dingler’s Jr., vol. 171, p. 670, men- 
tions among new uses the use of glycerine as an extractive substance 
ju perfumery, as a cosmetic for the preservation of the hair, for the 
improvement of wine, in liquor to make an extract from hops, there- 
fore perhaps to improve lager beer. 

1866, p. 297. A. Nobel. Dingler’s Jr., vol. 180, p. 491, proposes 
the addition of methyl alcohol to nitro-glycerine to protect it from 
explosion accidentally. 

Experiments made ina number of places and good results ob- 
tained caused nitro-glycerine to be employed in the large sandstone 
quarries of the Zornthal. 

Page 208. K. List (Berggeist, 1866, No. 10) reports that nitro- 
glycerine may decompose spontaneously, but that there is no danger 
if the gases produced can pass off freely. 

1866, p. 300. Hleeren (Dingler’s Jr., vol. 180, p. 481) gives a re- 
cipe for the manufacture of a fluid glyeerine soap. 

Page 646. C. Puscher (Dingler’s Jr., vol. 181, p. 158) proposes the 
use of glycerine as an addition to glue to reduce the brittleness. 

1867, p. 518.) J. Fuchs (Dingler’s Jr., vol. 184, p. 541) reports that 
the use of glycerine to impregnate wooden vessels is found efficient 

now after several years use. 
1659 Page 310. Nobel (Dingler’s Jr., 183, p. 221) obtained a 
patent in Bavaria and other countries for the use of nitro- 
glycerine in place of gunpowder. 

Nitro-glycerine, by reason of its extraordinary properties, has met 
with favor in a great many places, in such a way as has hap pened 
with very few other inventions, and will, no doubt, be substituted 
for gunpowder generally in blasting. 


LLM A nate eect 
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1867, p. 246. C. L. Nobel (Pol. Cent. Bl. 167, p. 1429) calls atten- 
tion to his patent powder, dynamite, a new blasting explosive. 

Page 253. Glycerine has for some time past been frequently em- 
ployed for the improvement of wine. 

Page 359. Payne (Annales de Genie Cevil, 1867, p. 738) on the 
manufacture of transparent glycerine soap. 

1870, p. 266. On account of the increased demand for glycerine 
in the manufacture of wine and beer, it has become desirable to pos- 
sess means for a ready control of its value. Here follow specific 
gravity tables of A. Metz and Fabian, and the table of Fabian is the 
oldest, and has been published as early as 1860. Wagner's Year 
Book, 1860, p. 609, H. Schwerkert prepared a table in 1869.  Zeit- 
schrift puer Anal. Chem., 1869, p. 512. 

Page 462. H. Fleck, Bierbrauer, 1869, No. 12,0n the use of glye- 
erine in brewing beer. 

1871, p. 375. A very important improvement regarding the 
purification of glycerine has been invented by K. Kraut. 

Deut-che Industrie zeit, 1871, p. 498, follows description of erystal- 
lization of glycerine, 309. Explosion of nitro-glycerine factories have, 
of late, repeatedly occurred (see Wagner’s Year Book, 1870, p. 219.) 

The Prussian government asks, therefore, for a report from 
1660 the royal technical deputation,and advice regarding the means 

of preventing explosions and points of interest in regard to 
licensing such places. 

1874, p. 495. E. Shering, director of the chemical factory, Auf. 
Actien, in Berlin, reports on the manufacture of glycerine. Indus- 
trie blatter, 1874, No. 227; Dingler’s Journal, 218, p. 217. 

Raw glycerine is a by-product of the manufacture of stearine. 
The dilute glycerine solutions were formerly allowed to run to waste. 
At present, it is doubtful whether this is done anywhere, for the arti- 
cle has become valuable and is much in demand. 

The methods used for the decomposition of fat are—1, old-time 
process, using excess of lime; 2, action of a few per cent. of sul- 
phurie acid upon the fat; glycerine thus prepared contains sulpho- 
acid of glycerine; 3, fats are decomposed by means of superheated 
steam only, and the fat acids and glycerine distilled. 
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1661 “DEFENDANTS Exutpit No. 138.” 


Table of Pressures and Temperatures. 
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“DEFENDANTS Exuipit No. 15.” 


Table of Analyses at 2 


Horizontal line shows where change of water occurred. 


The star betore the figure denotes that the sample was treated with sulphuric acid to remove any 


base. 
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Table of Glycerine Water Densities at 2 
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1664 “ DEFENDANTS’ Exurpit No, 17.” 
Gamble Letters. 


Letters received from Mr. Gamble, with specimens of fat acids and 
lime soaps. 


First letter. Dated April 12th, 1883. 


Prof. Morton, Stevens Institute. 

Str: We forward to you by express to-day a sample of the pro- 
duct from our digester, saponified with 1 per cent of lime at a press- 
ure of 150 pounds, which pressure was maintained during 11} hours. 
We will, at request of Mr. Parkinson, early next week, forward a 
sample of product by use of water alone, and also by running our 
usual time of about 9 hours with 1 per cent. lime. 


Respectfully, PROCTER & GAMBLE. 


Second letter. Dated April 17th, 1883. 


Prof. Morton : 

We send herewith sample lime soap and fat acid produced by our 
ordinary method of saponification in autoclave or digester, in which 
materials were exposed for 8} hours at 150 pounds pressure. We 
will forward in a day or two sample of result of “running” with 
water alone. 


Respectfully, | PROCTER & GAMBLE. 
Third Jetter. Dated April 20th, 1883. 


Prof. Morton. \ 
Sir: We send herewith sample marked C, April 19th, 1883, which 
is of tallow digested in our digester with usual quantity of 
1665 water, but withotit lime. The operation was begun at 5.50 a. 
m., and continued until 5 p. m., when the first charge water 
“ 
was blown off, the second added, and overation continued until 8 p. 
. at which time the second water and fat acids were blown out. 


Glycerine marked as follows: 


At 1 p. m. 7} ROD cc cncncoumsgiihne --23° B 
“« rT Sl a eee 
« 9 “6 9} i ee 3° “ 
cn 103 mee ry ok oP” as 
“5 6 ee 3F° “ 
“s & “ ONES COI an cs ceiver esi ie 
Respectfully, PR ICTER X GA MBLE. 


Samples received with the above letters were marked : 
With fiyst letter, A, April 12th, 1883. 


As this did not represent anything we wished to know it was not 
analyzed, and no reference was made to it in the testimony. 
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With the second letter, B, April 13th, 1883. 


This is the sample analyzed by Dr. Endemann with the result 
97.5, and by me with the results 94.5, 94.4, 94.9. 


With the third letter, C, April 19th, 1883. 


This was analyzed by Dr. Endemann with the result 88.81, as he 
reported it to me, and by me soon after with the results 90.1 and 
90.6, and after my return from Cincinnati with the result 92.46. 


1666 “ DEFENDANTS Exutpir No. 18.” 
Booth’s Encyclopedia. 


Extract from the Encyclopedia of Chemistry, by James C. Booth, 
Philadelphia, 1850, p. 889. 


Bistearate of potassa, KOST+IH10. Crystallizes in pearly scales 
from an alcoholic solution. It is insoluble in cold water, but, by 
boiling 1 pt. with 1,000 of water, an insoluble quadri-stearate, 
C,,H,,0,;,2K0+3(C, 1, ,0,2110), is formed. The filtered liquor 
then drops, upon cooling and repose, bistearate of potassa, while it 
retains in solution an alkaline stearate. 

The corresponding soda salts are very aualogous, though less 
soluble in water and less easily decomposed. 


“DEFENDANTS Exurpir No, 19.” 
Hlausamann Article. 
Dingler’s Polytechnie Journal, 1881, vol. 240, p. 62. 


(The determination of undecomposed fat in mixtures used for the 
preparation of fatty acids. By Dr. Oskar Hausamann.) 


Theincomplete decomposition of the neutral fats in the manufacture 
of stearine results in defective working of the mixtures used, a re- 
duced yield of stearine,and an increased cost. Anaccurate knowledge 
of the products of saponification of the neutral fats and of their per- 

centage of undecomposed fat is therefore important, not only 
1667 in controlling the separate operations, but also in determin- 
Ing the method of decomposition itself. 

The methods in use hitherto for the determination of the neutral 
fats in these mixtures are, so fur as is known, that proposed by 
Nitsche (1876, 220, 459) and the older determination of the glycerine 
in the neutral fat present. Nitsche’s method is based upon the in- 
solubility or difficult solubility of neutral fats in aleohol. As the 
neutral fats are soluble in alcohol containing fatty acid only enough 
alcohol is used to produce a 2 per cent. solution. Neutral fats are 
not at all insoluble, however, in pure alcohol; therefore a good deal 
of neutral fat will not separate, owing to the proportionally large 
quantity used, and will consequently escape weighing. Besides this 
very serious source of error, this method has the disadvantage of 
requiring a good deal of ‘time. The other method of weighing the 
glycerine of the neutral fat present is somewhat more accurate, but 
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it takes much time and can be performed only with large quantities— 
at least 100 grammes. It is therefore still less suitable for manu- 
facturing purposes than the process proposed by Nitsche. 

We may attain our object much more surely and speedily by de- 
termining volumetrically the fatty acid present in the mixture. If 
we drop alkali into an alcoholic solution of fatty acid and neutral 
fat only the free fatty acid enters into combination, and the neutral 
fat remains unchanged. If, however, we add an excess of alkali at 
once the neutral fat 1s decomposed and becomes saponified together 
with the fatty acid. Hence the amount offatty acid is measured by 
neutralizing the mixture in question with an alkaline solution of 
certain strength. As is well known, the fatty acids concerned in 
the manufacture of stearine are a mixture of three, or at least of two, 

different acids. If, therefore, the proportions of the mixture 
1668 are not known, the results of the volumetric analysis cannot 

be computed. These proportions are determined by first sub- 
jecting the mixture to be analyzed to complete saponification. 

5 grammes of the mixture are dissolved in a little alcohol, and 1 
or 2 drops of an alcoholic solution of phenolphtalein are added. 
Then we add the normal alcoholic solution of alkali until a red color 
makes its appearance, or we add a little excess and then neutralize 
back with normal oxalic acid until the last red tint disappears. Let 
the number of cubic centimeters of normal alkali be 17, for example; 
then the mixture contains an amount of free fatty acid heacincwames 2¢- 
to 17 ¢. c. of normal alkali. 

Now warm 5 g. of the substance with 25 ¢.¢. of an alcoholic solu- 
tion of normal alkali in a water bath until it is completely dissolved. 
The alkali in excess saponifies the neutral fat at the same time as 
the fatty acid. Then neutralize with standard oxalic acid. Tf, for 
example, it took 6.7 ¢. c. of oxalic acid, then 18.5 ¢. c. of normal alkali 
sufticed to neutralize both the fatty acid and the neutral fat. 

If the mixture analysed was, for example, a sample taken from a 
digester (autoclave), and consisted of stearic, palmitic, and oleic acids, 
whose molecular weights are 284, 256, and 282, we have the relation, 
18.3 ¢.c. of normal alkali correspond to 5 g. of the mixture, therefore 
1000 c.c. normal alkali = (5000 + 18.3) = 273.2 g., or 273.2 g. of the 
mixture answer to 1 liter of normal alkali; therefore 273.2 is the 
molecular weight of the mixture. Again, 5 g. of the mixture re- 
quire 17 ¢.c. normal alkali; therefore they contain 17 X .2732 g.= 4.644 
g.of fatty acid. 100g. therefore contain 92.8 per cent., and the sam- 
ple contains 7.2 per cent. of neutral fat. 

If samples of the same operation in its different stages are to be 
analyzed, the second titration for determining the molecular weight 

need be made only once, as the proportions of the fatty acids 
1669 remain constant, and there is no reason for supposing that 

the decomposition of the neutral fats does not affect all three 
uniformly. This determination is to be made, of course, only at the 
close of the operation, when the amount of neutral fat present is at 
a minimum, ponent with larger quantities of undecomposed fat, the 
glycerine, which is weighed with the sample, might influence the ac- 
curacy of the result. In that case, and in general, when we have to 
do with a mixture which probably contains much neutral fat, it is 
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well to treat a sample whose molecular weight is to be determined 
differently from the above method; it should first be completely 
saponified, and then the separated fatty acids should be determined 
volumetrically. 

The best way to do this is as follows: Heat about 50 g. of the mix- 
ture until it begins to give off vapors, and add, with constant stirring, 
a mixture of about 25 ¢. ¢. 95 per cent. alcohol, 40 c. c. concentrated 
lye, and 25 ¢.c. water. The saponification is instantaneous. Boil 
with 1 liter of distilled water for about an hour until all the alcohol 
isdriven off. This must be carefully observed or else the correspond- 
ing ether will inevitably be formed on precipitating the fatty acids 
with sulphuric acid. The precipitated fatty acids are washed, melted 
together, and freed entirely from moisture by heating cautiously. If 
mechanical impurities should be present, the fatty acids may be 
passed through a paper filter without using a funnel. Weigh off 
5 g. from this substance, which is free from neutral fat, and find 
the mean molecular weight by means of the standard solution of 
alkali. 

With samples of fatty acids which contain but little neutral fat 
the first method may be used without producing any serious errors. 
It is advantageous in all cases not to use the standard solution full 
strength, but to dilute to one-half or even less, because, as is easily 
seen, we have to deal with large numbers. 

The applicationsof this method are numerous. In order to 
study the process of decomposition in the autoclave, for ex- 
ample, the quantity of fatty acids present may be ascertained volu- 
metrically from time to time; a second analysis would then deter- 
mine the amount of fattv acid still combined with lime. For this 
purpose the sample is first decomposed with sulphuric acid. The 
molecular weight is determined at the end of the operation. More- 
over, the amount of neutral fat contained in all mixtures from that 
used in the autoclave to commercial oleine may be determined expe- 
ditiously and accurately. 

When only two fatty acids are present, as for example in stearine, 
their proportions also are found by titration.. A sample of stearine 
which requires 18.2 ¢.¢c. of normal potassa for 5 g. has a molecular 
weight of 274.7; this corresponds to the proportion of about 67 parts 
of stearic and 33 parts of palmitic acid, as is shown by the following 
table: 


1670 


Mean 
Palmitie Acid. Stearie Acid. Molecular Weight. 
100 p.c. 256.0 —— pe. — 256.0 
90 “ 230.4 — 28.4 258.8 
SO “ 204.8 — D6. 261.6 os 
70 “ 179.2 es 85.2 264.4 N 
GO “ 153.6 40 “ 4113.6 267.2 S 
50 “ 128.0 50 “ 142.0 270.0 = 
40 “ 1024 60 “ 1704 2728 
a0 “ 76.8 0 * 1988 275.6 = 
200“ $12 80 “ 247.2 2784 
10 “ 25.6 90 “ 255.6 281.2 
su — 100 “ 284.0 284.0 


> 
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If a sample of stearine is mixed with paraffine, the amount of the 
latter is determined rapidly and certainly by the method described, 
by determining simply the fatty acid. Of course the molecular 

weight cannot be found in this case without separating the 
1671 paraffine; as, however, a large number of experiments have 

shown that stearine from tallow, whether obtained by press- 
ure or by distillation, has a molecular weight of 273.2, we may use 
this number in the computation. Stearine from other sources may 
yield a different average. 

We may add to this that stearine obtained by distillation has al- 
ways been found free from neutral fat, even when the original sub- 
stance contained the latter in a considerable quantity. This indi- 
cates that neutral fats, at least in the presence of free fatty acids, can- 
not be distilled ; as, however, neither the losses nor the formation of 
acroleine are abnormal in such substances it may be assumed that 
the high temperature of distillation combined with the steam acts 
similarly to the autoclave. 

It is evident, finally, that this method is suitable also for the de- 
termination of unsaponified fat in soaps; its use may indeed “e ex- 
tended in various directions, and any one with some experience will 
be able to adapt it to the prevailing conditions. 

Milly Candle Factory, Liesing, near Vienna. 


“ DEFENDANTS Exuipit No. 20.” 


Groger Article No. 1. 
Dingler’s Polytechnic Journal, 1882, vol. 244, p. 303. 


(The Determination of Neutral Fat in Mixtures used for the Prep- 
aration of Fatty Acids. By Max Groger.) 
1672 (From the technological laboratory of Prof. K. Zulkowsky 
in the Technical High School at Brinn.) 

O. Hausamann (1880, 240, 62)* published a process for determin- 
ing the undecomposed fat in the manufacture of fatty acids, in the 
application of which I obtained no satisfactory results, and this in- 
duced me to test the method, especially as Hausamann published no 
analyses made by it. It mel out, however, that the method is a 
very excellent one, and that my failures were due only to the inac- 
curate description of it. 

In the experiments to be described I used fresh, melted, and fil- 
tered beef tallow, which was then entirely freed from water—also 
the mixture of fatty acids obtained by saponifying this tallow with 
pure caustic potassa, treating the resulting soap with dilute sulphuric 
acid, washing and drying the precipitate. 

Hausamann states that if an alcoholic solution of potassa is added, 
drop by drop, to an alcoholic solution of a mixture of free fatty acids 
and neutral fat only the former are saponified, and the latter re- 
inains unchanged. To convince myself of the correctness of this 
statement, I dissolved neutral beef tallow in boiling alcohol, added 


*This reference is wrong. It should be 1881, 240, 62. (Translator.) 
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a few drops of an alcoholic solution of phenolphtalein and 0.1 ¢. ¢. of 
a standard alcoholic solution of potassa reduced to half its strength. 
It became red immediately, and the color remained for about five 
minutes even at boiling heat, but dis: appeared entirely after ten min- 
utes, which shows that ‘the s saponification is really extremely slow in 
presence of an excess of neutral fat. Free fatty acids dissolved in 
alcohol, on the contrary, are instantly saponified. 

I first determined the equivalent (Hausamann speaks of a mean 

molecular weight) of the mixture of fatty acids dissolved in 
1673 hot aleohol by adding an alcoholic solution of potassa of 

known strength; it was 271. In the next place, I prepared 
different mixtures by melting together weighed quantities of neutral 
fat and fatty acids, and determined the former according to Hausa- 
mann’s directions. Ie says: Dissolve 5g. of the substance in a little 
alcohol, add 1 or 2 drops of a solution of phenolphtalein and titrate 
with an alcohohe standard solution of alkali until the red color 
appears; but he does not state whether to dissolve and titrate cold 
or warm. At the ordinary temperature the titration cannot be per- 
formed without using a very large quantity of alcohol, both to make 
the neutral fat dissolve ard to prevent the separation of little lumps 
of soap when the potassa lye is added, which inclose a large portion 
of the solution and protect it from the action of the potassa. If, 
however, we operate at a temperature near the boiling point of 
alcohol, 25 to 30 ¢. ¢. of alcohol will suffice for completely dissolving 
5 g. of the mixture of faity acids and also the resulting soap. 

The number of cubic centimeters of standard alkali used multi- 
plied by the thousandth part of the equivalent of the mixture of 
fatty acids will give the amount of free fatty acids, and this number 
subtracted from the weight of the substance will give the weight of 
the neutral fat contained in it. 

The equivalent, z. ¢. the weight, of the mixture of fattv acids which 
is saponified by 1 liter of standard alkali is determined by Hausa- 
Mann im two wavs— 

(A) When a large quantity of neutral fat is present he saponifies 
completely by means of an excess of alkali, separates the free fatty 
acids, und titrates a weighed quantity of these with an alcoholic 
solution of potassa. 

(3B) When a small quantity of neutral fat is present he heats the 
mixture containing it with an excess of an alcoholic solution of 
potassa “to complete solution,” and then neutralizes back with 

standard oxalic acid. 
1674 In this way we find out how many cubic centimeters of 

normal alkali are necessary to saponify perfectly a given mix- 
ture. If p grammes are saponified with x cubie centimeters of nor- 
mal potassa, and neutralized again with m cubie centimeters of nor- 
mal oxalic acid, and if we neglect the small quantity of glycerine 
contained in the substanee, the equivalent A is obtained from the 
proportion p: A (n—m) : 1,000 as very approximately A = 1,000 p. 

; n—m 

Now, upon investigating the mixtures alluded to above I obtained 


* 


-? 


> 
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the following results: Column I of the following table contains the 


real percentage of neutral fat; column II, the percentage calculated 


on the basis of the equivalent 271 of the separated free fatty acid ; 
column ITI, the percentage calculated by using the equivalent de- 
termined according to (B): 


I. II. IIT. 
13.15 13.40 5.50 
5.02 4.84 3.21 
12.58 12.8] 10.72 
6.94 6.96 2.78 
3.12 3.30 2.71 
0.73 0.6] 0.6] 


The numbers in coluinns I and IT agree very well, but those in 
III are wide of the mark and almost all too low. I thought at first 
that I could explain these discrepancies by the supposition that the 
beef tallow aa was not composed only of triglycerides, and tried 
to determine the percentage of the fatty acids contained in it. I 
heated it with an excess of alcoholic potassa until it was completely 
dissolved, and then neutralized again with oxalie acid. The num- 
ber of cubie centimeters ef potassa used with the thousandth part 
of the previously found equivalent, 271, gives the amount of fatty 
acids contained in the weight of beef tallow used. We may con- 

sider that in the triglycerides 3 equivalents of the fatty acids 
1675 (or, in the present case, (5271-813) are combined with 1 

equivalent of the glycerine residue (C,H,—38)—C,H,(OC, 
H,._,O),=C,H,4+3 C,H,,0,—which answers to 95.65 per cent. of 
fattv acids. I fowid, however, in several analyses, the numbers 
90.3, 89.4; 73, 82.1, . nd 88.2. : 

Now, as each of these carefully performed analyses gave a differ- 
ent figure for the amount of fatty acids contained in neutral fat, and 
as it was entirely impossible for the tallow used to vary in composi- 
tion, I had to look for a different explanation of these anomalies, and 
I found it at last in the different duration of the process of saponi- 
fication. The saponification of neutral fats by treating with an ex- 
cess of alcoholic potassa diluted to such an extent (about half the 
standard strength) is by no means so rapid as is generally believed, 
and heating “until perfectly dissolved” is net at all sufficient. 

In order to demonstrate this beef tallow was warmed with an ex- 
cess of alcoholic potassa until completely dissolved, and the excess 
of caustic potassa was immediately neutralized with oxalie acid. 
From the known equivalent of the fatty acids the quantity saponi- 
fied by the caustic potassa was found tor the substance used to be 
47.9 per cent.; as this neutral fat really contained 95.65 per cent., 
it follows that only 100 * (47.9: 96.65) = 50 per cent. had been 
saponified. In a second experiment the substance was heated for 
ten minutes after complete solution and then titrated. The potassa 
combined this time with 94 per cent. of fatty acid and therefore 
saponified only 98.2 * cent. of the neutral fat. On diluting with 
water the solutions obtained in these experiments, and which were 
perfectly clear when hot, the neutral fat separated in little drops. 
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In the third analysis the heat was continued for 20 and in the 

fourth for 30 minutes after the substance was completely dissolved 

and the caustic potassa combined with 95.7 and 95.6 (the 

1676 theoretical quantity) of fatty acids; hence the whole of the 
neutral fat had been saponified. 

Kottstorfer (compare 1579, 252, 256) had the same experience in 
his examination of butter. He found that heating with alcoholie 
potassa for five minutes was not sufficient for complete saponitica- 
tion. 

Later experiments, in which saponification was effected by boil- 
ing for half an hour with an excess of alcoholic potassa, gave good 
results in determining the neutral fat in mixtures of fatty acids 
where the equivalent determined according to (B) was used, as the 
following figures show : 


Percentage of Neutral Fat. 


feal, Found. 
1L1.S0 11.50 
D.17. 4.67 
3.40 3.21 
1.25 1.05 


The following method is therefore recommended: Dissolve 3 to 
5 g. of the previously dried tnixture of fatty acids whose percentage 
of neutral fat is required by heating in a flask having a capacity of 
150 ¢.¢. in about 25 to 30 ¢. ¢ aleohol of about 96 percent. Tr. Add 
1 or 2 drops of an alcoholic solution of phenolphtalein, and deter- 
mine the free fatty acids by titrating with alcoholic potassa (of 
about one-half the standard strength) until the red coloration no 
longer disappears immediately on shaking. (If any soap should 
separate on adding the potassa, the liquid must be heated again to 
dissolve it). Then, in order to determine approximately the equiv- 
alent of the fatty acids, a measured quantity of alcoholic potassa in 
excess Is added. Close the flask with a cork containing a glass tube 
80 c.m. long, which acts as a condenser of the vapor, and maintain 
at a gentle boiling heat for 50 minutes, during which the red color 
must not disappear; if it should do so, more potassa must be added. 

Then neutralize again with normal oxalie acid of half 
1677 strength (neglecting the precipitate of potassium oxalate 
which is formed) until the red color disappears. 

This method gives accurate results only when the neutral fat to 
be determined is the same as that from which the free fatty acids 
had been separated,and only then under the supposition that all com- 
ponents of the fat perticipate equally in the saponification. The 
method as extended by me enables us to determine accurately any 
given neutral fat to which any free fatty acids have been added. 
This is frequently important, as, for example, when we wish to find 
the amount of tallow that has been added to stearine candles to 
make them cheaper, or,the amount of cocoanut oil found in the so- 
“ulled composite candles, ete. 

If to the heated alcoholic solution of the substance in question, 


: 
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containing a few drops of phenolphtalein, alcoholic potassa is added, 
drop by drop, until it turns red, all free fatty acids are converted 
into potassa soaps, and the neutral fat is left unchanged. The next 
step Is to separate them. If we dilute the solution with water, the 
neutral fat separates in drops, while the soap remains in solution. 
As, however, the neutral fat forms an emulsion with the solution of 
soap, they cannot be separated by filtration or by letting them stand. 
But the soap solution may be completely freed from neutral fat by 
shaking with ether. I proceed, therefore, as follows: 

4toSg. of the substance to be tested for neutral fat (according 
as there is more or less of it present) are dissolved by gently heat- 
ing to the boiling point in 50 ¢.c. alcohol of about 96 per cent. Tr. 
in a flask holding about 500 ¢.c. A few drops of a solution of phe- 
nolphtalein are added, and alcoholic potassa of half the encend 
strength is allowed to flow from a burette until the red coloration 
no longer disappears immediately on shaking; then dilute with 150 

c.c. of water. This reduces the aleohol to 20 to 25 per cent. 
1678 Tr., in which the neutral fats are as good as insoluble, while 

the potassa soaps still form a perfectly clear solution. When 
cold add 60 to 100 ¢. ¢. of ether, cork the flask, shake thoroughly, and 
let stand until the soap solution under the layer of ether has become 
perfectly clear. Now pipette off carefully the greater part of the 
clear soap solution, so as to carry over none of the ether, dilute 
greatly with water, and boil until the ether and the alcohol are en- 
tirely driven off. Then liberate the fatty acids with dilute sulphuric 
or hydrochloric acid; after they have perfectly separated as an oily 
layer wash them with hot water until the latter no longer gives an 
acid reaction, and allow it to cool. If the fatty acids form a cake 
lift it off without paying any attention to any portions that may ad- 
here to the sides of the vessel ; if they remain liquid pipette off the 
greater part. Dry carefully and determine the equivalent by titrat- 
ing with alcoholic potassa of half the normal strength in the way 
described above. The number of cubic centimeters of normal alkali 
used up to neutralize the free fatty acids in the mixture containing 
the neutral fat, multiplied with the thousandth part of the equiva- 
lent thus found, gives the weight of the fatty acids contained in it, 
and consequently also the amount of neutral fat mixed with them. 

The ethereal solution of the neutral fat may be used to determine 
the nature of the fat after evaporating the ether. 

I convinced myself in the following way that at the ordinary tem- 
perature the 25 per cent. alcohol, saturated with ether, which was 
under the layer of ether, dissolves a very insignificant amount of 
neutral fat. In one experiment I dissolved 1 g. of beef tallow and 
in another 2 g. of beef fat in boiling alcohol of 98 per cent. Tr., di- 
luted with 3 times the volume of water and shook with ether. When 
it was clear 100 ¢. c. of the laver under the ether, in both cases, left a 

residue of not quite 1 mg. on evaporation, a quantity to which 
1679 we shall pay no attention here. For mixtures made with 
cummercial stearic acid, whose equivalent was found to be 
264.4, and with the above beef tallow, I found the following num- 
bers by this method : 


a 
ane 
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Percentage of Neutral Fat. 


Really present. Found. 
8.50 $.1% 

22 (52 22 S4 
41.19 41.19 


In these mixtures approximately correct numbers would have been 
obtained, even if they had been completely saponified, and if the 


_ equivalent of the separated fatty acids had been determined, because 


the equivalents 264.4 and 2.71 do not differ much. For this reason 
I made some mixtures of the fatty acids of beef tallow and beef fat, 
which latter I prepared by melting, filtering, and carefully drying 
fresh butter. As the equivalent of the fatty acids of butter is the 
lowest among fats, and differs considerably from that of the fatty 
acids in other animal and vegetable fats, a determination of the 
equivalent made by complete saponification of the mixture and sepa- 
ration of the free fatty acids will give very erroneous values for the 
percentage of neutral fat, and the error will be the greater the more 
neutral fat is present. For this reason [ consider these mixtures 
especially suitable for testing the accuracy of my method. 

The beef fat is much more easily saponified than beef tallow. The 
red color produced by 0.1 ¢. e. of potassa of half the standard strength 
ina boiling hot solution of beef fat in alcohol, to which phenolphta- 
lein has been added, disappears completely in 1 minute, while with 
beef tallow it lasts almost 10 minutes; it lasts long enough, however, 

to enable us to determine with precision any fatty acids mixed 
1680 with it, which cause the red coloration to disappear immedi- 
ately. 

With mixtures of beef fat and of fatty acids (equivalent 271), which 
were obtained from beef tallow, the following results were had: 


Percentage of Neutral Fat. 


Really present. Found. 
yg Q5 
20.1 PO 
41.7 41.1 
60.5 60.1 


By means of this method we could also discover whether all the 
components of a given fat participate equally in an imperfect saponi- 
fication; whether, e. g., in the contents of an autoclave, to which 
Hausamann applies his determinations of neutral fat, the still un- 
saponified fatand the proportion of the different liberated fatty acids 
are the same at all stages of the process of saponification. For this 
purpose the free acids are titrated with alcoholic potassa until the 
red coloration is permanent, the soap formed is freed from neutral 
fat with ether, as described above, the fatty acids are separated, and 
their equivalent is determined volumetrically. If the equivalent is 
constant within allowable limits of error the currectness of the above 
supposition is demonstrated. If the values obtained vary (which 
must be according to some law) the supposition is incorrect. 


+ 
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In like manner we could use for this demonstration the neutral 


‘fat obtained on evaporating the ethereal solution by determining, 


according to Kottstorfer (1879, 232, 286), the amount of hydrate of 
potassium which 1 g. of the neutral fat requires for complete saponi- 
fication. I regret that I have not yet had an opportunity to apply 
this process to the contents of an autoclave. 
1681 The use of the alcoholic solution of potassa has the disad- 
vantage that its strength varies considerably on keeping. 
That-of the solution used in the above experiments was tested every 
other day with oxalic acid of half the normal strength and gave the 
following values: 


Normal. Normal. 
0.3839 O.35740 
0.5800 O.3695 
0.3785 0.3682 
0.5741 0.5660 


In two weeks it had, therefore, lost 4.6 per cent. of its original 
strength. For accurate determinations the strength must not be 
considered invariable except for 1 or, at most, for 2 days. When 
the strength is approximately known it is very little trouble to de- 
termine it anew. It takes only ten minutes and requires 20 to 30 
c. c. of the alcoholic solution of potassa. 

The strength of the alcoholic potassa solution diminishes also 
somewhat on boiling for half an hour, but the change is so slight 
that it may be neglected entirely. 

The deep yellow color which the alcoholic solution of potassa 
assumes after a short time is another disadvantage, because it ren- 
ders it difficult to recognize the final reaction, the appearance or dis- 
appearance of the red coloration. This may be overcome by shaking 
the alcoholic solution of potassa with fresh, tinely-pulverized spodium 
and filtering, which almost entirely decolorizes it. The strength 
diminishes, however, at the same time, because the spodium absorbs 
not only the coloring matter, but also some caustic potassa. If the 
solution is kept in a bottle, the bottom of which is covered with 
coarsely-powdered spodium freed from dust by passing through a 
sieve, it retains a very pale yellow color for a long time and appears 
almost colorless in the burette. 

Briinn, beginning of March, 1882. 


1682 “DEFENDANTS Exuipit No. 21.” 
Groger Article No. 2. 
Dingler’s Polytechnic Journal, 1882, vol. 246, page 286. 
The Determination of Neutral Fat. By Max Groger. 
(Chemical laboratory of the Imperial Technical School at Brinn.) 


The volumetric method for determining neutral fat in fatty acid 
mixtures (cf. 1882, 244, 303) may be greatly simplified under the 
supposition that the proportion of the different fatty acids in the 
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neutral fat before saponification is the same as in the mixture of 
fatty acids produced by saponifying the contents of the autoclave. 

If the quantity of neutral fat present does not exceed the limit at 
which it is safe to neglect the residue of glycerine, it is ouly neces- 
sary to know the ratio of the free fatty acids to those still combined 
with glycerine in order to calculate the percentage of neutral fat. 
This ratio is very easily ascertained by determining the volume of 
alcoholic solution of potassa necessary to saturate the free acids and 
the volume necessary to saponify the whole mixture. 

Suppose it took a volumes of alcoholic potassa to saturate the free 
fatty acids, and 6 volumes to saponify completely, then 6—a vol- 
umes were needed to saponify the neutral fat, and the percentage of 
neutral fat is found from the proportion 100: p==b:b—a, and p= 

100 (b—a): b. 
1685 If the percentage of neutral fat is so great that we cannot 
neglect the glycerine residue, the same method may still be 
used, but we must add a correction to the formula for p. 

In the above calculation a is the measure for the free fatty acids 
and b—a the measure for the fatty acids combined with glycerine. 
If now it is known what neutral fat is present in the mixture, we 
can determine once for all (ef. 1882, 244, 305) how much free fatty 
acid may be obtained from 100 parts of this neutral fat. If, for in- 
stance, 100 parts of neutral fat contains P parts of free acids com- 
bined with glycerine (C,H,), 1 part of free acid corresponds to 
(100: P) parts of neutral fat; then (b— a) (100: P) is the measure 
for the neutral fat, and a+(b—a) (100: D) the measure for free 
acid + neutral fat ; hence ave the proportion L100; p;=[a #(b—a) 
(100: P)]: (b—a) (LOO: P)], whence the percentage of the neutral 
fat is p,=[100(b—a) (100: P)]: [a+(b—a) (100: P)]. 

In the neutral fats used in the manufacture of candles we may 
consider that on an average 95.6 per cent. of free fatty acids are 
combined with the glycerine residue C,H, ; then as 100 : 95.6=1.046, 
the formula becomes py = 1001 OAG( b—a)]: [ (a +1.046(b—a)j. 

If very great accuracy is not required, this correction may be 
omitted even when there is a high percentage of neutral fat, for the 
values of p and p, differ but little from each other, as may be seen 
from the following table : 


b a p ae. me 
100 100 (0) 0.00 0.00 
100 ) 10 10.41 0.41 
100 SO 2) 20.72 0.72 
100 70 30) 30.95 O.95 
100 GO 40 41.08 1.08 
100 50 50 51.12 1.12 
1684 100 40 G0 61.07 1.07 
100 30) 70 TO.93 0.93 
100 4) SO SU.70 0.70 
100 10 \) OO. 39 0.3! 


100 ¢) 100 100.00 0.00 
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If a long series of analyses are to be made with the same neutral 
-fat it is easy to calculate such a table, which will give the correct 
percentage p, of neutral fat for the ratio b: a. 

It is obvious that in this proces: we do not need to know the 
strength of the potassa solution nor the weight of the sample taken 
to be analyzed, which is certainly a great advantage. 

For the analysis we prepare a solution of about 60 g. caustic po- 
tassa in 1 liter of alcohol, of at least 96 per cent. Tr., and dilute sul- 
phuric acid, consisting of 50 g. concentrated acid in water enough 
to make 1 liter. Instead of the latter, hydrochloric acid of nearly. 
normal strength may be used to advantage. The strength of the 
potassa solution and of the acid need not be determined. It is only 
necessary to find out how many cubic centimeters of the potassa are 
necessary to neutralize 1 ¢.c. of the acid. For this purpose phenolph- 
talein is used as an indicator. Lot us suppose it took S cubic cen- 
timeters of potassa. 

Now dissolve 6 to 8 g. of the fatty acid mixture to be tested for 
neutral fat (which need not be weighed) in 50 to 60 ¢. c. of strong 
alcohol, using a flask holding about 200 e. ¢., and heat till perfectly 
dissolved. Add afew drops of an alcoholic solution of phenolphta- 
lein, and allow the alcoholic potassa to flow in from a burette until 
the red color no longer disappears at once on shaking. Let the num- 
ber of ¢.c. potassa be a. Now adda measured quantity (n cubic 
centimeters) of potassa solution in excess, close the flask with a cork 

containing a long glass tube, which acts as a condenser, and 
1685 boil gently for 30 minutes. If the red color should disappear 

during this time add more potassa. Then neutralize back 
again with the acid until the red color disappears. Suppose this took 
m cubic centimeters, to which ms cubic centimeters of potassa solu- 
tion correspond. Subtracting this from the excess n, we obtain the 
number cubic centimeters of potassa solution which were needed to 
saponify the neutral fat, namely, b)—a=—n—ms. The percentage of 
neutral fat is then calculated according to the formula given above. 
The results of this method are very accurate, as may be seen in the 
following analyses, made with artificial mixtures of beef tallow and 
the fatty acids that had been separated from it: 


Percentage of Neutral Fat. 


Used. Computed for. Computed for. Real. 
b a p Py 

30.7¢c¢c 30.0ec¢c. 2.27 2.38 2.50 
31.2 21.6 16.54 16.97 17.00 
20.5 20.1 31.86 32.54 32.76 
32.0 15.3 92.19 53.32 53.59 
31.6 10.2 67.72 68.69 68.89 
28.5 6.8 76.14 76.95 76.50 
02.9 4.3 86.73 7.23 87.00 


The whole method, as has been stated, is based on the supposition 
that all glycerides are equally affected in the saponification of a 
fat—that is to say, their ratio remains the same at the different 
194—S83 


1546 RICHARD A. TILGHMAN VS. WILLIAM PROCTOR ET AL. AND 


stages of the process. I shall shortly report upon the question 
whether this supposition is rigorously correct, and how the former 
method described by me for determining any kind of neutral fat in 
fatty acid mixtures may be considerably simplified. 

Brinn, October, 1582. 


L686 “DEFENDANTS Exutpir No, 22.” 
Zulkowski Article. 
Berichte der Deutschen Chemischen Gesellschaft, 1883, p. 1140. 
Contribution to the Analysis of Fats. By Karl Zulkowski. 
(Reeeived May 3rd; read at the session by Mr. A. Pinner.) 


Some timeago Mr. Max Groger(Dingler’s Polyt. Jour., 1882, 244,308; 
ISS2, 246, 256) made a thorough study in my laboratory of Hausa- 
mannh’s volumetric method for analyzing mixtures of neutral fats and 
fatty acids (Dingler, ISSO, 240, 62). He succeeded improving and 
simplifying this method to sueh an extent that it is easier now to 
analyze the above mixture than a mixture of caustic soda and 
sodium carbonate. This method is based upon the fact that an 
alcoholic solution of a fatty acid is instantly saponified on adding 
an alcoholic solution of potassa, while neutral fats are saponified 
only by prolonged boiling. If, therefore, we dissolve the fatty acids 
and neutral fat in alcohol, add phenolphtalein and titrate with 
caustic potassa, the red color disappears immediately, as long as any 
free fatty acids are present. When these are saturated (neutralized) 
the liquid tarns red. If now an excess of the caustic potassa solu- 
tion Is added and the liquid is boiled for half an hour the neu- 
tral fat is saponified. Then, if we neutralize again we obtain the 

volume of the potassa solution that it took to saponify the 
1GS7) neutral fat. From the amount of this solution used to 

saponify the fatty acids and the neutral fats, we calculate 
their percentages, and it is not necessary to know the weight of the 
fatty mixture. These are the principles of this simple and elegant 
method, which furnishes very accurate results, as the experiments 
made with it show. 

Upon carefully considering the conditions of the process, IT have 
have found that Hausamann has struck a rich mine, which is likely 
to furnish much that is fine and useful in the technology of the 
fats. In what follows I will deseribe several cases in which his 
idea can give us extremely important information in the analysis 
of fats. 


Berichte der Deutschen Chemisehen Gesellschaft, 1885, p. 1315. 
Contribution to the Analysis of Fats. By Karl Zulkowsky. 
(Continuation received May 29th.) 


In the Sth number of these reports T have shown in a few exam- 
ples that Hausamann’s method of titrating fats is applicable in 
many directions. 
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If, besides the improvements made in this province by Groéger, 
we avail ourselves also of the latest studies in fat analysis by Yssel 
de Schepper and Geitel (Dingler’s Polyt. Journal, vol. 245, p. 295), 
almost any question that may arise in the determination of fats 
may be decided in the simplest manner. 

In what follows I will show again, by means of a few examples, 
what applications may be made of this method of vulumetric 
analysis. 


1688 JuLy 3lst, 1883. 
“ DEFENDANTS Exutipir No. 23.” 
Cooley Article. 


From Coolev’s Cvelopedia of Practical Reeeipts. Sixth ed.. 1880 
. . acai re: > , 
pages 1556 to 1558. 


[Stearic acid, HC, ,H,,O,. Syn., stearine (commercial). ] 


This is obtained from stearine (see below) by saponification. 

Prep. 1. Repeatedly dissolve and crystallize commercial stearic 
acid in hot alcohol until its melting point becomes constant at not 
less than 158° Fahr. Pure. 

2. (Chevreul.) Saponify mutton suet with caustic potassa, and 
dissolve the newly-formed soap in 6 times its weight of hot water ; 
tu the solution add 40 or 50 parts of cold water and set the mixture 
aside in a temperature of about 52° Fahr.; after a time separate the 
pearly matter (stearate and margarate of potassa) which falls, drain 
and wash it on a filter, and dissolve it in 24 parts of hot alcohol of 
sp. gr. 820; collect the stearate of potassa which falls as the liquid 
cools, reerystallize it in aleohol, and decompose it in boiling water 
with hydrochlorie acid; lastly, wash the disengaged stearie acid in 
hot water and dry it. | 

3. (Commercial.) Ordinary tallow is boiled in large wooden ves- 
sels by means of high pressure steam, with about 16 p.e. of hydrate 
of lime (equiv. to 11 p. ¢. of pure lime), for 3 or 4 hours, or until 
the combination is complete and an earthy soap is formed, when 

the whole is allowed to cool; the product (stearate of 
1689 lime) is then transferred to another wooden vessel and de- 

composed by adding to it 4 parts of oil of vitriol (diluted 
with water) for every three parts of slaked lime previously em- 
ployed, the action being promoted by steam heat and _ brisk agita- 
tion: after repose the liberated fat is decanted from the sediment 
(sulphate of lime) and water, and is then well washed with water 
and by blowing steam into it; it is next allowed to cool, when it is 
reduced to shavings by means of a number of knives worked by 
machinery, and in this divided state is placed in canvas bags and 
submitted to the action of a powerful hydraulic press, by which a 
large portion of the oleic acid which it contains is expelled; the 
pressed cakes are then a second time exposed to the action of steam 
and water, again cooled, and coarsely powdered, and again sub- 
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mitted to the joint action of steam and pressure; they are, lastly, 
melted and cast into blocks for sale. 

Obs. This product is a more or less impure mixture of stearic acid 
and other fatty bodies, particularly the so-called margaric¢ acid now 
generally regarded as a mixture of palmitic and stearic acids. The 
hard fatty acids of vegetable origin (palmitic, cocinic, myristie, ete.) 
now so extensively used as candle materials are obtained from the 
natural oils and butters by the process known as “ sulphuric-acid 
saponification,” which consists in treating the fatty bodies with 5 or 
6 p.c. of concentrated sulphuric acid at a high temperature (about 
300° Fahr., produced by superheated steam), and distilling the re- 
sulting mass by the aid of steam heated to about 560° Fahr. Fre- 
quently the operations of hot and cold pressing are resorted to in 
order to free the product from the softer fats. 

by a patent process employed at Price’s Candle Works the natural 
vegetable fats are decomposed into their constituents (fatty acids and 
glycerine) by the action of superheated steam alone, without previous 
“saponification ” with lime or sulphuric acid. 
1690 Another method for the preparation of commercial stearic 
acid is that of Messrs. Monier and Bontigny. This process is 
thus described in the Chemical Technology of Messrs. Ronalds and 
Richardson: Two tons of tallow and 900 gall. of water are intoduced 
into a large rectangular vat of about 270 feet capacity. 

The tallow is admitted by means of steam admitted through a 
pipe coiled around the bottom, and the whole kept at a boiling heat 
for an hour, during which a current of sulphurous acid is forced in. 
At the end of this period 6 cwt. of lime, made into milk with 350 
gail. of water are added. The mixture soon acquires consistence, 
and becomes frothy and viscid. The whole is now agitated in order 
to regulate the ebullitions and prevent the sudden swelling up of 
the soapy materials. The pasty appearance of the lime soap suc- 
ceeds, and it then agglomerates into small nodular masses. 

The admission of sulphurous acid is now stopped; but the injee- 
tion of the steam is continued until the small masses become hard 
and homogeneous. The whole period occupies eight hours, but the 
admission of sulphurous acid is discontinued at the end of about 
three hours. The water containing the glycerine is run off through 
a tube into cisterns prepared to receive it. 

The arrangements for preparing sulphurous acids are retorts into 
which are put sulphuric acid and pieces of wood: upon the appli- 
cation of heat the sulphurous acid passes off, and is conveyed by 
leaden pipes into the vessels containing the tallow. The lime soap 
formed is then moistened with 12 ewt. of sulphurie acid, at 150° 
Fale, diluted with 50 gall. of water. The whole is thoroughly ag- 
itated and the steam cautiously admitted, so as not to dilute the 
acid too much until the decomposition is general at all points. This 

occupies about 5 hours, and in two or three hours more the 
1G9L sulphate of lime has collected at the bottom, while the fatty 
acids are floating on the surface of the solution of the bi-sul- 
phate of lime. Several processes of washing with steam and water 
ure necessary to ensure the removal of the sulphate of lime, ete., and 
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after settling for 4 hours the fatty acids are forced through a fixed 
‘siphon into a vat, where they are again washed with water; they are 
then siphoned at last into a trough lined with lead, on the bottom 
of which are placed leaden gutters, pierced below by long pegs of 
wood. The fatty acids are then placed in cloths and subjected to 
pressure in the stearine cold press. 

In 1871 Professor Boek, of Copenhagen, after a careful microscopic 
and chemical investigation, discovered that the neutral fats were 
composed of a congeries of little globules encased in albuminous en- 
velopes. To the presence of these latter substances in the fat he 
attributed the difhculty of eliminating the fatty acids from it, either 
by means of sulphurie acid, except in excess, or of alkali, except 
under great pressure, conceiving that both these agents as employed 
under the usual methods were expended in rupturing and destroy- 
ing the albuminous coverings. 

The inconveniences arising from the above processes are, in the 
vase of the excess of sulphuric acid,a considerable destruction of the 
fatty acid as well as the necessity of its distillation, and the conse- 
quent danger of conflagration, whilst in the case of the alkali this 
must either be used in quantities much greater than theory requires 
or else be heated under great pressure, at the risk of giving rise to 
an explosion. 

In professor Boek’s process these dangers, together with the waste 
of materiwl,are avoided. By submitting the fat for a limited time,and 
ata given temperature to the action of asmall quantity of sulphurie 
acid the albuminous envelopes are broken and partly destroyed. 

The neutral fat thus liberated is then placed in open tanks 
1692 in water, by which, after the expiration of several hours, it 

becomes decomposed. When this is completely effected the 
glycerine dissolved in the water used for the decomposition is re- 
moved, the fatty acids which remain behind, and which amount to 
94 per cent. of the original fat, being at this stage of the operation 
dark brown or blackish in color. 

In this condition they are placed in open tanks, and dilute solu- 
tions of certain agents are poured upon x whereby the albumi- 
nous débris, as well as the coloring matters with which they are 
associated, becomes oxidized, whilst the specific gravity of these 
latter is in consequence so increased as to cause them to subside 
to the bottom of the tank, leaving the fatty acids, now greatly 
whitened, on the upper part of the liquid. 

The acids, after being washed 2 or 3 times with dilute acid and 
water, are then cooled and hot pressed in the usual manner, and the 
stearic acid thus obtained is said to have a higher melting point, and 
to be larger in yield than that obtained by any other method, an 
oleic acid of excellent quality being at the same time produced. 

In 1874.a French patent was taken out for an improvement in 
the manufacture of stearic acid. The patentee employs carbon 
disulphide to increase the fluidity of the oleic acid, so that the warm 
pressure of the crude stearic acid is avoided. The addition of the 
carbon disulphide may be made cither before or after the cold press- 
ing of the stearic acid. The crude fat acid is melted in a special 


ee ne Pee aiseiae menace ea? 
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apparatus, and 20 per cent. of the disulphide is mixed with it whilst 
in the fluid state. It is then left to cool and subjected to cold press- 
ure. The stearic acid thus obtained should be free from oleie acid. 
Prop., ee. Pure stearie acid erystallizes in milk-white needles, 
which are soluble in ether and in cold aleohol, and forms 

1693 salts with the bases, called stearates. The commercial acid is 
made into candles. See candles, fat, oils (fixed), and tallow. 


“DrereNDANTS Exuipir No. 24.” 
Paven, German Edition, 1874. 


(Handbuch der Technischen Chemie, nach A. Payen’s Chimie 
Industrielle fret bearbestet von F. Stohmann und Carl Engler. 
Stuttgart, 1874, vol. 1, p. 690.) 

Saponification by means of very little lime, and the simultaneous 
use of steam under pressure.—De Milly has found that the decompo- 
sition of tallow can be just as perfectly effected if only 5 instead of 14 
per cent. of lime to 100 of tallow are used, and temperature is raised 
to 172° in closed boilers by means of steam under pressure, which cor- 
responds to a pressure of 8 atmospheres. The main advantage of 
this process consists In the fact that the subsequent consumption of 
sulphuric acid is diminished in proportion. 

The explanation of this behavior of fats with regard to a small 
quantity of lime is to be found in the circumstance that even high- 
pressure steam alone, as has been described more in detail, p. 679, 


~decomposes fats into glycerine and fatty acids, in causing them to 


take up water. According to this, the sma!l quantity of lime in 
this process has only a subordinate effect; it prevents the reforma- 
tion of glycerides through the reaction of the two nascent sub- 
stances, glycerine and fatty acid, on each other. 


(Then follows a description of process much shorter than in 
Irench edition.) 


1694 “DererenDANTsS Exuipir No, 25.” 
Wilson & Payne Patent, 1855. 


DEPARTMENT OF THE INTERIOR, 
Unxirep Staves Parent Orrice. 
To all persons to whom these presents shall come, Greeting : 

This is to certify that the annexed is a true copy from the bound 
volumes of this office of the specification in the matter of the Eng- 
lish letters patent granted George Fergusson Wilson and George 
Payne, February Sth, 1855, No. 501, for improvement in treating 
glycerine. 

In testimony whereof I, E. M. Marble, Commissioner of Patents, 
have caused the seal of the Patent Office to be affixed this 9th day 
of June, in the vear of our Lord one thousand eight hundred and 
eighty-three, and of the Independence of the United States the one 
hundred and seventh. 

[SEAL. ] Kk. M. MARBLE, 
Commissioner. 


4 
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A. D. 18565. No. 301. 
| Distillation of glycerine. | 


Letters patent to George Fergusson Wilson, of Belmont, Vaux- 
hall, managing director of Price’s Patent Candie Company, and 
George Payne, of the same place, for the invention of “ improve- 
ments in treating glycereine.” 

Sealed the 17th of April, 1855, and dated the 8th of February, 
1855. 


1695 Specification in pursuance of the conditions of the letters 

patent filed by the said George Fergusson Wilson and 

George Payne in the great seal patent office, on the 4th of Au- 
gust, 1555, 


To all to whom these presents shall come, we, George Fergusson 
Wilson, of Belmont, Vauxhall, managing director of Price’s Pat- 
ent Candle Company, and George Payne, of the same place, send 
greeting: 

Whereas Her most Excellent Majesty Queen Victoria, by her let- 
ters patent, bearing date the eighth day of February, in the year of 
our Lord one thousand eight hundred and fifty-five, in the eighteenth 
year of her reign, did, for herself, her heirs, and successors, give and 
grant unto us, the said George Fergusson Wilson and George 
Payne, her-special license that we, the said George Fergusson Wil- 
son and George Payne, our executors, administrators, and assigns, 
or such others as we, the said George Fergusson Wilson and George 
Payne, our executors and administrators and assigns, should at any 
time agree with, and no others. from time to time, and at all times 
thereafter, duritig the term therein expressed, should and lawfully 
might make, use, exercise, and vend within the United Kingdom of 
Great Britain and Ireland, the Channel Islands, and Isle of Man, an 
invention for “improvements in treating glycerine,” upon the con- 
dition (amongst others) that we, the said George Fergusson Wilson 
and George Payne, by an instrament in writing under our hands 
and seals, or under the hand and seal of one of us, should particu- 
larly describe and ascertain the nature of the said invention and 
in what manner the same was to be performed, and cause the same 
to be filed in the great seal patent office within six calendar months 
nextand immediatelv after the date of the said letters patent. 

Now know ye that we, the said George Fergusson Wilson 

1695 and George Payne, do hereby declare the nature of the said 

invention and in what manner the same is to be performed to 
be particularly described and ascertained in and by the following 
statement thereof—that is to say : 

\ “ Heretofore glycerine has been for the most part obtained when 
nyanufacturing soap, but in modern times glycerine has been ob- 
tained by other processes, amongst others by distilling it over with 
me tage but we have found that glycerine, even when distilling it 
over with fat acids, is not so pure as it is desirable to obtain gyle- 
eri/ne, and glycerine obtained by other processes is generally very 


inmpure. 
o 
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“ Now, our invention consists of distilling and redistilling glye- 
erine after it has been separated or for the most part separated from 
the fatty bodies previously combined with it. We distill glycerine 
in stills from which atmospheric air can be excluded, and we prefer 
to use superheated steam for the purpose of excluding the air from 
glycerine when and for aiding in distilling it. We also use steam 
in driving off the more volatile impurities from glycerine.” 

Having thus stated the nature of our said invention, we will pro- 
ceed to describe the manner of performing the same. 

This invention, as above stated, consists of purifying glycerine by 
distillation after it las been separated or for the most part separated 
from the fatty bodies previously combined with it, by which means 
we are enabled to produce glycerine in a much higher state of purifi- 
eation than heretofore. And the invention also consists of separating 


the more volatile impurities from glycerine by passing streams of 


steam through glycerine. In distilling glycerine we first concentrate 
it in a still, or like description of close vessel, to about the specifie 
gravity of 1.15, conducting such concentration at as low a tempera- 
ture as may be, say not exceeding 250° of Falirenheit, the vapors pass- 

ing from the still or vessel to a condenser to be condensed. 
1697 ‘Then for several hours currents of heated steam ata tem- 

perature of 212° to 230° Fahrenheit are to be introduced be- 
low the glycerine by a perforated pipe or other convenient means 
till the products passing over cease to indicate acid to test paper. 
The external heat is then raised to a temperature of about 250° of 
Fahrenheit, when superheated steam is to be freely admitted, when 
it will be found that the glycerine begins to distill at a temperature 
of about 540°, and we find the best results are obtained by keeping 
the temperatue of the glycerine in the still or vessel at a temperature 
of about 370° Fahrenheit, and we prefer to keep the temperature be 
low 400° of Fahrenheit, as at that temperature, or slightly above, 
glycerine appears partially to decompose. 

By distilling glycerine after it has been separated from the fatty 
bodies with which it had been previously combined, whether sueb 
separation has been accomplished by distillation or otherwise, glye- 
erine of a high degree of purity is obtained. We would, however, 
state that where so great a degree of purity as tliat obtained by dis- 
tillation and redistillation is not required a considerable degree of 
purity will be found to result from simply concentrating the glye- 
erine and passing currents of steam threugh it for several hours, as 
above described, and then filtering the glycerine through washed 
animal charcoal. 

Having thus deseribec the nature of our invention and the man- 
ner of performing the same, we would have it understood that we 
do not confine ourselves to the precise details herein described, but 
what we claim is the subjecting glycerine to a process of distillation 
after it has been separated from the fatty matters previously com- 
bined with it; and we also claim the subjecting glycerine after jt 
has been separated from the fatty bodies previously combined with 
it to the action of streams of steam. 
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1698 In witness whereof we, the said George Fergusson Wilson 
and George Payne, have heretofore set our hands and seals 
this fourth day of August, in the vear of our Lord one thousand 


| eight hundred and fifty-five. 
SEAL. GEO. F. WILSON. 
SEAL. GEORGE PAYNE. 


Ex’d: E. B.Q. E. M. M. 
Witness: 
B. GOBEY, 
41 Old Square, Lincoln's Inn. 


(Ifere follows diagram marked pp. 1699, 1700, 1701.) 


_ 1702 “ Context of Defendants’ Exhibit No. 2.” 


Wagner’s Year Book, 1863, p. 664. 


“The sentence printed in italics is the whole of Defendants’ Ex- 
; hibit No. 2.” 

On the industrial value of the preceding apparatus doubts have 
here and there been expressed; but a publicly performed experi- 
ment by Cloetz, in the Museum d’ Histoire Naturelle, at Paris, has 

' entirely set aside these doubts. In a small apparatus of the above- 
: described construction (Wright & Fouche’s apparatus), 8 kilo of 
" tallow and 16 Jitres water were brought into circulation for 8 hours 


at a pressure of 15 atmos. and a temperature of 200°C. The 


duct of 97.5 per cent. was obtained of beautifully white and hard fat 


acid, which contained scarcely traces of a saponified substance. 


excellence of the substance obtained by Cloetz proves the value of 
the new process, and shows that if in practice the apparatus has 
sometimes vielded os gar emo saponified product, the fault must be 


ascribed to aecidenta 


circumstances, for example, of a too small 


quantity of water or a too low temperature, for, in the saponification 
by superheated water, two conditions are especially indispensable, 
namely, the most intimate and emulsion-like mixture of the fat and 
water, and the use of a sufficiently high temperature. With all 
apparatuses proposed care has been taken to keep carefully to the 


first condition. 


In regard to the necessity of a certain temperature it follows with cer- 
tainty, from the truly classic researches of Berthelot, that, if ata certain tem- 
perature the neutral fats are decomposed hy water into fat acid and glycer- 


into neutral fat. 


inc, at a lower temperature a reunion takes place of the separated produets 


1703 If, now, when operating on a large scale, too low a temper- 


of the product obtained. 
195—S83 


ature and pressure be employed, especially in the presence of 
a too small quantity of water, it is intelligible how, with a continued 
contact between fat acid and concentrated glycerine solution, a cer- 
tain amount of neutral fat can form and depress the melting point 
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“COMPLAINANT'S Exuipit No. 10.” 
Report of Juries. 
Reports of Juries of London Exhibition of 1851. 
Theory of the Formation of Soap. 


P6065. * * * The oleates of potash or soda, when separated 
from the water by processes immediately to be discussed, are what 
we call in common life soups. 

Similar soaps are formed by the remainder of the fatty acids; for 
example, stearic and margarie¢ acid. 

Palmitate of soda, obtained by boiling palm oil with soda, like- 
wise forms a chief ingredient of many soaps. 

* + * + * . + 


Processes for the Manufacture of Soap. 


P6007. * * * ‘Phe ordinary method is called the “large boiler 
process,” as it is usually conducted on a very large scale, in boilers 
capable of holding many tons. A quantity of weak soda lye is put 
into the iron or copper boiler and raised to the boiling point, and 
the whole of the fat is generally added at one time. The ebullition 
is then carried on for some hours, and when the lye has become ex- 
hausted of its alkali, it is-:pumped away and a fresh portion of lye 
is added. After repeated boilings and pumpings, the saponifica- 
tion is completed and the soap is brought to strength by boiling 
down. 


(Ilere follows diagrams marked pp. 1704, 1705, 1706, and 1707.) 
1708 “COMPLAINANT'S Exutpit No. 11.” 


Morjit on Soap and Candles, 195. 


Morfit on Soap and Candles, Phila., 1847; p. 195. The process of 
soap making. 

3. The relargage. 

Having in the preceding process used a large quantity of water, 
which was required for the ample saponification of the fat, the next 
step is to withdraw it when it is no longer needed. This operation 
is effected by adding those leys that contain marine salt. Having 
poured these in, you then boil the mixture for about 15 or 20 hours. 
The fire being extinguished, the compound is allowed three or four 
hours’ repose before the epinage, or the settled waste ley is drawn off. 
During the relargage, the workman, standing on the top of the brick- 
work should continually stir the contents of the ealdron. When the 
mass opens in different places the relargage is complete, and you 
then proceed to the next step. 

4th. The ecoction, or final boiling of the paste. 

Again add to the ealdron ley charged with marine salt; boil the 
mixture gently, and take care to scrape from the sides of the kettle 
any adhering soap, so that all portions may have the benefit of this 
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rrocess; by this the mass acquires more consistence. Afler some 
see repose the settled ley is again drawn off. Again pour into 
the caldron ley of 20°, and keep up the fire until the paste boils ; 
by this it acquires a still greater consistence. After continued boil- 
ing for about three hours, give it sufficient time to settle, and again 
draw off the waste ley. Repeat this operation once more, but with 
strong leys, taking care to continually stir the paste while being 
heated, in order that the lower strata may be so mixed with the 
upper as to form a homogeneous mass. The fire should be so man- 

aged as only to produce a gentle ebullition. It is then that 
1709 the soap commences to acquire firmness. That the coetion 

may be perfect it is requisite to repeat this operation four or 
five times. 

P. 454. Stearic acid candles. 

The operation finished, the steam is stopped off and a quantity of 
cold water added, gradually at first, whilst the stirring shafts are in 
constant motion. The whole is soon converted into a granular mass, 
and after being well washed, is ready in the same vat for the next 
step, and without being transferred to another vessel. To effect this 
washing there should be a vent hole at the bottom of the saponifying 
tun,and plugged up with a movable wooden stopper. There should 
also be placed beliind the hole a piece of brass or copper wire cloth, 
so that when the water is being drawn off there may be no waste of 
the soap by an escape of small particles. — 

By withdrawing this plug the water first added can be drawn off; 
when it is out the opening should be closed up, and the mass washed 
with fresh water; after another evacuation of the water repeat the 
washing until the soap has been three times cleansed. In this way 
you get rid of all the glycerine, and put the soap in a state to be 
acted on without hindrance at the next stage of the process. 

P. 435. As the fatty acids are more or less contaminated with salts, 
you must now throw over them a portion of warm water (heated by 
the waste steam of the boiler in a cistern kept exclusively for that 
purpose), and agitate the whole for some time by the revolutions of 
the teethed shaft. That done, after having remained a sufficient 
time to settle, the saline water is drawn off, as above directed, and 
this washing with hot water again repeated several times, or until 
the fatty acids have become entirely free from alkaline or saline 
matters. 


1710 “CompLAINANT’S Exurpit No. 12.” 
Ure’s Dictionary. 
Ure’s Dictionary of Arts, Boston, 1553, v. 2, p. 673. Title, Soap. 


To this lye a quantity of tallow is added and the whole boiled for 
some time, or until upon testing it the lve is found to have lost its 
caustic property. The whole is now allowed to cool and remain at 
rest, until the lye now deprived of its alkali setiles to the bottom of 
the copper, whence it is pumped out by a kind of force-pump, as 
the excise regulations do not permit it to be withdrawn or run off as 
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it is in other countries from the bottom of the boiler. This fluid is 
denominated spent lye, and contains a portion of glycerine derived 
from the fat or tallow, together with the sulphate and murtate of 
soda of the soda ash, and an additional quantity of muriate of soda 
added by the soap-maker. 

The presence of this muriate of soda is indispensable, for other- 
wise the tallow and lye would unite into a uniform emulsion, from 
which it would be impossible afterwards to separate the spent lye ; 
but as soap is altogether insoluble in a solution of common salt, the 
partially saponified compound is thus brought to float on the sur- 
face, and pernaiits of the spent lve precipitating to the bottom, from 
whence, as we have seen, it is pumped away and lost, being of no 
value. 

This-constitutes what is called an operation, and after continuing 
to repeat these operations three or four times with Ives of gradually 
increasing strength a period arrives at which the grease is said to be 
“killed,” or, in other words, the tallow is saponified or combined 
with its full equivalent of soda. This point is well known to the 

workmen by the consistence of the compound, when a little 
1711 of it is squeezed between the finger and thumb and allowed 

to cool; if finished it readily separates from the skin as a hard 
cake, and moreover has no longer the taste peculiar to grease; if, on 
the contrary, any tallow remains unsaponified, this oozes out by the 
pressure and becomes perceptible both to the sight and taste. A 
more certain mode, however, is to decompose a portion of the sus- 
pected soap by means of an acid, and aseertain whether the result- 
Ing grease Is wholly soluble in boiling spirits of wine, for, if not, the 
saponification has been imperfect. 


, 


“CoMPLAINANT’S Exuipir No. 13. 
Roret’s Eneyclopadia, 112. 
Roret’s Encyclopedia, Stearic Candles, Paris, 1S49, p. 112. 


While admitting the necessity of the agitation of the mass to be 
saponified, we believe that we ought to remark that in the other 
kinds of sapontfication experience has demonstrated that we cannot 
succeed in saturating completely and economically the fatty bodies 
except by saponifving them in) two periods of time (en le me temps). 
In fact, the fatty bodies are not soluble in water, and in general 
chemical decompositions do not often take effect thoroughly (avee 
nettete) except when one of the substances is In complete solution in 
that liquid. In the soap manufacture this is the object of the oper- 
ation which is called the “empatage,” which is intended to form, by 
means of asmall quantity of the alkali, an emulsion with the fatty 
matter to be saponified, and to prepare it to combine with a larger 
quantity of the alkali during the operation which is called the 
“coction.” 

Again, there ts another consideration which prescribes to some 
extent — to make the saponification at two periods, or at least to 
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1712 make several periods in this operation; it is that the lime 

soap which is formed by the simultaneous mixture of the 
whole quantity of lime intended to be used on the fat acquires a great 
density, and in precipitating it envelopes part of the unsaponified 
fat, which is thus withdrawn from the action of the lime; hence arises 
the necessity of almost continual agitation to break and disintegrate 
these masses of soap, and to put all parts of the fat in contact with 
the lime. We insist, then, on the adoption of this saponification in 
two or more periods. 

It appears, besides, that this idea has not escaped certain manu- 
facturers, for Prof. Joeckel, in his description of the German manu- 
facture of stearic candles, published in 1841, writes thus: Everybody 
knows that the manufacture of stearie candles commences by the 
saponification of the tallow. With this object we melt the tallow 
with a sufficient quantity of water in a snitable tub heated by steam, 
and while the heat is slowly rising we add, in the form of milk of 
lime, such a quantity of the lime as will suffice to saturate all the 
free acids which we suppose to exist in the tallow and which are 
not combined with glycerine. The addition of a larger quantity of 
lime at the beginning of the operation, and especially at the moment 
when the heat is rising rapidly, would act in a disadvantageous 
manner, because it would hasten too much the formation of the 
lime soap and would be the cause that a part of the undecomposed 
tallow would find itself withdrawn from the action of the lime. In 
consequence, while the heat is rising, we ought not to give all the 
required quantity of lime at one time, but to reserve a portion 
which we add by degrees, allowing the substances to combine to- 
gether, under the influence of the continual current of steam, until 
the lime soap is completely formed; we know that this point is ar- 
rived at, and that the operation is finished by the almost instanta- 

neous change which takes place in the consistence of the liquor, 
1713 which begins to precipitate granular masses ofa sharp fracture. 

Besides, it is necessary not to neglect the other significant 
signs which are observed in the manufacture of common soap from 
tallow. The quantity of lime necessary to saponify 100 kilograms 
of tallow can be fixed without fear at 14 kilograms. Another useful 
observation is presented, viz., that the saponification of fats by lime 
can scarcely be executed rapidly and completely, except under a 
pressure greater than that of the atmosphere. 


(Here follows the remainder of the extract from Roret, as printed 
on pages 474, 475, Supreme Court record.) 
“CoMPLAINANT’s Exuipit No 14.” 
Muspratt’s Chemistry, vol. 2, p. 879. 
Mispratt’s Chemistry, 2d vol., p. 879—title, Soap. 


The next step in the process is the removal of the large quantity 
of water which was required for the ample saponification of the fat. 
This is effected by the addition of lyves containing common salt, and 
afterwards boiling the mixture from 15 to 20 hours, constantly stir- 
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ring during ebullition. When the mass opens in different places the 
separation is complete. The fire is withdrawn and the whole is now 
allowed three or four hours’ repose, after which the settled waste lye is 
drawn off. A further quantity of lye charged with common sult is 
now added, and the mixture is gently boiled, being careful to re- 
move from the sides of the ealdron any adhering soap, so that all 
portions may be in contact with the lye. The mass now acquires 
more consistence. After some hours’ repose the settled waste lye is 
again withdrawn. Lye of sp. gr., 1.10=20° Twaddell is 

1714 poured in, and the mixture is again boiled; by this it acquires 
a still greater consistence. After continued boiling for about 

three hours it is allowed to deposit, and the waste lye is again drawn 
off. This operation is repeated —_ more, but with strong lyes, 
being careful to stir the paste while being heated, so that the “whole 
may form a homogeneous mass, and allowing only a gentle ebulli- 
tion. The soap at this stage begins to acquire firmness. The boil- 
ing with lye several times successively serves not only to complete 
the saponification, but to wash and purify the soap. That it may 
be perfeet, it Is necessary to repeat the operation four or five times, 

CoMPLAINANT’S Exuipir No. 15. 
Roret’s Bueyclopadia, 109, 114. 
Roret’s Enevelopedia, Stearic Candles, Paris, 154%. 

P. 109. The lime saponification is performed generally in wooden 
tubs of the capacity of 2,000 liters, more or less, according to the 
locality. These tubs are generally made of pine, as free as possible 
from knots or holes containing resin. We put in each of these tubs 
500 to 600 kilog. of tallow, and pour on it 1,000 liters (1,000 kilog.) 
of water. 

P.14. We begin by running into the said boiler a quantity of 
water double that of the tallow to be saponified ; in this water we 
put the tallow, and wheu this last is melted we spread over the 
liquid mass a milk of lime in quantity sufficient to effect the saponi- 
fication of the fat. 


1715 “CoMPLAINANT’S Exutpir No. 16.” 
Muspratt’s Chemistry, 1, 450. 
Muspratt’s Chemistry, vol. 1, p. 450. 


In this tun the hydrate of lime is mixed with the oily fat in the 
proportion of fifteen per cent. of its weight, the lime being made into 
a moderately-thick cream with water, one and a quarter gallon to 
the pound of lime. 


* COMPLAINANT'S Exnipit No. 17.” 
Morfit on Soap and Candles, 450. 
Morfit’s Soap and Candles, Phila., 1847, p. 430. 


To commence the process for stearic candles, take, say, one 1,000 


is 


was 
e 
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lbs. of common tallow or pressed lard, called in commerce “ stearin-,” 
q 


and throw it into No.1 of a series of large iron-bound, slightly- 


conical cedar cisterns, each of which is heated by a current of steam 
conveyed therein through branch pipes leading from a main con- 
duit of larger size attached to the boiler; when melted pump it off 
into No. 2,and add 150 Ibs. of good lime previously slaked and 
made into a whitewash with 200 gallons of water, and steam away 
steadily for five or six hours under a tight cover, which should fit 
closely over the cistern. 


“ComMPLAINANT’S Exutpit No. 18.” 
Pelouze and Fremy, 5—O9OA4S. 
Pelouze & Fremy, Traite de Chimie, Paris, 1865. 


V.5, p. 948. The soluble soaps are prepared either by directly 
uniting the fat acids with potash and soda or from the oils, 
1716 fats, and tallows by boiling alkaline solutions. This opera- 
tion, which constitutes saponification, requires much time and 
patience to bring it to completion. In the laboratories we prepare 
the soap of potash or soda by boiling in a porcelain vessel a mixture 
of 100 parts of neutral fat (olive oil, tallow, lard, ete.) with 20 or 25 
parts of caustic potash or soda and 200 to 250 parts of water. 

The mixture ought to be continually stirred with a glass rod ; as 
fast as the'water evaporates it is replaced by boiling distilled water. 
We recognise that the saponification is completed when a small 
quantity of the substance tested by pure water dissolves entirely 
without showing any trace of fatty matter. We also judge that the 
soap is well made when chlorhydric or sulphuric acids separate from 
it a fat acid entirely soluble in alcohol. . 


CoMPLAINANT’S Exnuipit No. 19. 
Mohr, Redwood & Procter’s Pharmacy, 488. 
Mohr, Redwood & Procter’s Pharmacy, Phila., 1849. 


P. 488. Emulsions. An emulsion is a mechanical mixture havy- 
ing a milky appearance, if an oil, fat, or resin with water, the admix- 
ture being promoted and rendered more or less permanent by the 
presence of an alkali or gum or some equivalent substance, such as 
albumen or caseine. 


“COMPLAINANTS Exurpit No. 20.” 
Pelouze and Fremy, 5—951, 


Pelouze and Fremy, Traite de Chimie, Paris, 1865, V. 5. p. 951. 


Of all the soaps the most esteemed and the most employed in com- 
merce is Marseilles soap. It is distinguished particularly by 
1717 “its marbling from other hard soap. Its manufacture which 


we are about to describe differs little from that of other soaps 
* * * 


having soda as their base. 


twenty-fe 


1718 


yur hours. 


“COMPLAINANT'S Exutpit No. 24.” 


service” at 15° or 20°, which 
This operation lasts ordinarily 
It has for object to determine an emulsion of 
the fatty body and a commencement of combination with the alkali. 


Specific Gravity of Glycerine Solutions. 


Wagner's Year Look, 1880, p. 442. 


Anhydrous 


Anhydrous 


year last aforesaid, came the complainant herein aforesaid, by 
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This lye at 12° serves for the first “ empatage ” of the fatty bodies. 


It is followed by a second and a third “ 
have for object to thicken the paste. 


Extract from W. Lenz’s table of Sp., Gr., and strength of glycerine. 


Sp. gr. 


1.0689 
1.0663 
1.0635 
1.0608 
1.0580 
1.0553 
1.0525 
L.O490S 
1.0471 
1.0446 
1.0422 
1.0398 
1.0374 
1.0349 
1.0332 
1.0207 
1.0271 
1.0245 
1.0221 
L.OLO6 
1.0172 
1.0147 
1.0125 
1.0008 
1.0074 
1.0049 
1.0025 


Gilye. > @ Glye. 

D4 1.1430 27 

53 1.1405 26 

Hv 1.193575 29 

ay | 1.1348 24 

0 L130 23 

1) 1.1205 22 

or 4S 1.1265 2] 

Anhydrous :; a AZT 1123S AD 

Glye. =, °P: 8! 46 11210 19 

: 40) 11185 1S 

44 1.1155 17 

70 LISS 43 1.1127 16 

G9 1.1853 42 1.1100 15 

GS 1.1826 4] 1.1072 14 

G7 | 1.1795 40) 1.1045 13 

66 | «LAO os L107 IZ 

65 | 1.1785 1S 1.0989 1] 

G4 | 1.1702 vi 1.0962 10 

63 — 1.1671 36 1.0034 0 

G2 1.1640 35 1.0907 8 

61 1.1610 od L.USSO 7 

GO 1.1582 oo 1.0852 6 

59 1.1556 32 L.OS25 5 

58 1.1530 31 1.0798 4 

57 1.1505 30 1.0771 3 

; a 1.1480 29 1.0744 2 

| Do 1.1455 28 LO716 l 
‘ (Here follow diagrams marked pp. 1719, 1720, 1721.) 

1722 And afterward, to wit, on the 5th day of September, in the 
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the said George Harding, eq. and Francis F. Chambers, Esq., his 
‘solicitors, and filed in the clerk’s office of the court aforesaid, in this 
cause, his certain exceptions to the said report of the said special 
master, clothed in the following words and figures, to wit: 


Exceptions of Complainant to Master’s Report. 
Circuit Court of the United States, Southern District of Ohio. In 


Equity. 
R. A TiILGuMAN \ 
vs. No. —. 


Proctor & GAMBLE. j 


Exceptions taken by complainant to the report in this case prepared 
and filed on the 11th day of August, 1884, by Channing Rich- 
ards, Esq., the master to whom the case was referred. 


Ist exception. For that the learned master erred in reporting the 
amount of the saving in chemicals by computing the said savings 
on the alleged average amounts of lime and acid employed in the 

old process by different manufacturers, whereas he should 
1723 have reported that the defendants, while manufacturing under 

the old cnamsentiiation rrocess, used 14 Ibs. of lime to each 
hundred pounds of fat and three Ibs. of acid to each pound of lime, 
and should have computed the saving to them by reason of their 
infringement at 13 Ibs. of lime and 39 lbs. of acid for each hundred 
pounds of fat, giving for the total quantity of fat treated during the 
infringement: 


3,031,957 lbs. of lime, at $.3526 per hundred_-__------- $10,690 54 
9,095,948 Ibs. of acid, at 2.526 per hundred__-.-.------ 229,784 11 
Total saving of chemicals........--.-.-.------ 240,474 65 


2nd exception. For that the learned master erred in reporting that 
no mated economy in —— was secured by the defendants’ 
change of process, whereas he should have reported that large savings 
inured to the defendants in the amount of product, the labor re- 
quired, and in fuel by reason of their use of the patented process. 
3rd exception. For that the learned master erred in report- 
1724 ing that there is no testimony establishing the cost of con- 
centrating glycerine water of a density of 3.4° B. to a density 
3° to 34° B., and in reporting that the complainant was not entitled 
to recover the amount saved to respondents by reason of the greater 
strength of their crude glycerine water, whereas he should have 
reported that the testimony showed the cost of concentrating glycer- 
ine water of 3.4° to a density of 3° or 3}° was not less than $94.93 
to $1.07 per barrel of 3° or 3}°, and that this amount had inured to 
the respondents as savings from their use of the patented process, 
amounting in all to at least $14,570.95. 
4th exception. For that the learned master erred in reporting 
that the glycerine water sold by respondents was the product of the 


196—883 
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first charge only of the water used by the respondents in their in- 
fringing process and was equal to be half the weight of the fat, 
and that in consequence the glycerine water of the old process was 
double the quantity of that sold by them during the infringement, 

Whereas the master should have reported that the evidence 
1725 showed that the glycerine water sold by respondents was prac- 

tically equal in weight to the fat used, and certainly as great 
in bulk as the glycerine water produced by the old process. Apply- 
ing this correction to the master’s “Table B,” the amount of gain by 
digesters, exclusive of cost of evaporation, should be $82,422.40 in- 
stead of $61,701.77, as reported by him in said table. 

oth exception. For that the learned master erred in reporting that 
the operation and product of Mitehell’s apparatus was not material 
to this case, whereas he should have reported that Mitchell carried 
on the complainant's process in an apparatus substantially similar 
to that used by respondents, the two forms of apparatus being at the 
date of complainant's patent well-known mechanical equivalents for 
effecting an admixture of fluids. 

6th exception. For that the learned master erred in reporting that 

saponification of fats by water alone has never been regularly 
1726 employed by any one in such digestion as the respondents 
used, whereas he should have reported that Mitchell, mn asub- 
stantially similar apparatus, never used anything but water, and 
produced the best decomposition of any manufacturer in the country. 
7th exception. lor that the learned master erred in reporting that 
the product of the process as used by respondents was inferior in 
quality and value to the product of the old lime-saponification pro- 
cess, Whereas he should have reported that while the comparative 
quality and value of the fat acids produced by lime saponification 
are not proved, there is every reason to be believe that they were 
notably inferior to those of the fatty acids of respondents’ infring- 
Ing process. 
Sth exception. For that the learned master erred in reporting that 
the alleged modifications of the patented process used by respond- 
ents, viz., the use of one per cent. of lime and a double dose 
1727 of water are both shown to be efficient, whereas he should 
have reported that the said use of lime was shown by the 
evidence to be not ouly useless, but harmful, and the use of the 
water in two doses to be unnecessary. 

Mth exception. For that the learned master has erred in reporting 
that the evidence showed that the respondents, operating their di- 
gesters with weter alone for nine and a half hours at a pressure of 
225 Ibs., obtained fatty acids inferior to those obtained by lime sa- 
ponification, whereas he should have reported that the result of 
the experiment made by the respondents showed that, with water 
alone applied ina single dose equal to the quantity used by the re- 
spondents in the infringing process and heated to a pressure of 225 
Ibs., practically perfeetly decom posed fatty acids were produced in 
eight and a half hours. 
10th exception. For that the learned master erred in reporting 
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that any deduction should be made from the amount of the 
1728 savings in chemicals accruing to respondents for the alleged 
modifications on complainant's process used by respondents, 
whereas he should have reported that the savings in chemicals ac- 
cruing to respondents were entirely and solely due to their use of 
complainant’s process. 
11th exception. For that the learned master erred in reporting the 
amount of the gains and savings accruing to respondents from the 
use of complainant’s process as $129,441.44, whereas he should 
have reported the net gains and savings accruing to respondents 
from their infringement, as from glycerine, at least .-.. $95,494 28 


Savings in chemicals... -.- jn'nnnppienianaieashesiiiibiaiaindaniies ..- 240,474 65 
TORR ict snvidicts an bein cms tee $333,968 93 


12th exception. For that the learned master erred in reporting 
that the circumstances of this case are not such as to entitle the 
complainant to interest on the amount of savings found to have ac- 
crued to respondents by reason of their infringement, whereas 
172" he should have reported that the circumstances of this case 
are such as to render the allowance of interest on said savings 
eminently proper and advisable. 
GEO. HARDING, 
FRANCIS T. CHAMBERS, 
Sol’s & of Counsel for Complainant. 


And afterward, to wit, on the 8th day of September, in the year 
last aforesaid, came said respondents, by their solicitors, and filed in 
the clerk’s office of the court aforesaid, in this cause, their certain 
exceptions to the said report of the said special master herein, 
clothed in the following words and figures, to wit: 


Respondent’s Exceptions to Master's Report. 
Circuit Court of the United States, Southern District of Olio. Equity. 


Ricnarp A. Titcgumas, Complainant, 
v's. 1877. 
WiItt1amM Proctor et al., Respondents. 


Exceptions taken by defendants to the report made in the above- 
entitled cause by Channing Richards, master, to whom this 
1730 cause was referred by an order of this court made in the 
interlocutory decrees herein, and being the report dated 

July 1884, and filed on or about August 11, 1584. 


Now come defendants herein, and except to the said report of said 
master for reasons as follows, viz: 

The master erred— 

First. In finding that the royalty of twenty cents per hundred was 
esiablished as a royalty for the use of the invention embraced in the 
patent sued upon, whereas he should have found that the said roy- 
alty included the right to subsequent and material improvements, 
and was only particularly charg-able to said patent. 
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Second. In finding that complainants were entitled to recover in- 
terest on royalties and in awarding interest thereon. 

Third. In finding and assessing damages in the amount of seventy- 
nine thousand five hundred and sixty-six dollars and seventy-one 

cents ($79,566.71). 
1731 Fourth. In not finding that complainant, having failed to 
show what proportion of the royalties and profits under the 
patent accrued to him, was entitled to nominal damages only. 

Fifth. In finding that the difference in the cost of manufacture 
betwee- the old processes and defendants’ processes affords a measure 
of profits, gains, or savings accruing to defendants by reason of their 
said infringement, whereas he should have found that under the 
method of enjoving the franchise practiced by complainants the 
royaltv withheld from complainant was the only profit accruing to 
defendants or withheld from complainant by reason of said infringe- 
ment. ; 

Sixth. In finding that the saving in cost of manufacture by the 
defendants’ process is a profit received by or accruing to the defend- 
ants from infringing the exclusive rights of complainant. 

Seventh. In finding that defendants have effected any savings, 
gains, or profits whatsoever by reason of said infringement, whereas 
he should have found that there was no saving, profit, or gain in 

the use of the invention embraced in complainant’s patent 
1732 over older methods of manufacture open to the public at the 
time. , 

Eighth. In finding savings, gains and profits upon a comparison 
between the old lime process and defendants’ process, with all modi- 
fications and improvements introduced since the date of complain- 
ant’s patent, whereas he should have found that the savings, gains, 
and profits recoverable herein are limited to those obtainable by prac- 
tising complainant’s invention in the manner exhibited mh de- 
scribed in the patent unmodified by improvements thereon. 

Ninth. In finding that complainant is not limited is this compu- 
tation of profits to the rere obtainable by practicing the process 
with the apparatus exhibited in his patent. 

Tenth. In failing to find that complainant’s process, when prac- 
ticed in accordance with the best method exhibited in the patent, or 
known at the date of the patent, was incapable of profitable compe- 
tition in the market with the old modes of manufacture. 

Eleventh. In finding that the patented process effected any saving 

in the cost of manufacture. 
1733 Twelfth. In finding that complainant’s process effected a 
saving in glycerine, whereas he snould have found that the 
yield of glycerine by complainant’s process, when practiced accord- 
ing to complainant’s patent, was less. in quantity and poorer in 
quality than by the old lime process. 

Thirteen. In finding that 1t was found that satisfactory results 
could be obtained by complainant’s process by using a small per- 
centage of lime, whereas he should have found that no satisfactory 
results were secured by the process as exhibited in complainant's 
patent, either with or without lime. 
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Fourteenth. By finding that defendants secured a good quality of 
fat acid by the patented process modified by a change of water and 
a percentage of lime, whereas he should have found that it was only 
with additional modifications that any results of practical value 
were obtained. 

Fifteenth. In failing to find that no.satisfactory or profitable re- 

salts were obtained by the patented process until it was modi- 
1734 fied by subsequent inventions, and, among other things, by 

introducing steam within the digester, by mixing with the 
water a percentage of lime; by introducing within the digester a 
pumping apparatus effecting the constant flow of the lime water 
and fat in opposite directions through each other; by the passage of 
the water through a body of highly-heated steam before each return 
to the fat; by using the inner tank, confining the fat enveloped with 
highly-heated steam, and by its perforated diaphragm spreading the 
water in jets as it passes from the steam to the fat; by successive 
charges of water, and by a material reduction of temperature. 

Sixteenth. In finding that there is no evidence that any reduction 
in the cost of manufacture effected by defendants’ process would accrue 
to the public as consumers instead of the manufacturer, whereas he 
should have found that the evidence showed that the effect of the 
reduction in cost of manufacture, where the process was thrown open 
to competition, was to cheapen the selling price of the product to con- 

sumers. 
1735 Seventeenth. In finding that it was not incumbent on com- 
plainant to show that saving in cost of manufacture did not 
accrue to the consumer, whereas he should have found that the com- 
plainant had failed to establish any presumption of profit by défend- 
ant- from the infringement. 

Eighteenth. In finding that the defendants had realized gains and 
savings by reason of infringement, whereas he should have found 
that they had realized no gains or savings thereby. 

Nineteenth. In finding that the defendants effected a saving in 
lime and acid, whereas he should have found that no saving was 
effected by the patented process. 

Twentieth. In finding the amount of defendants’ gains and sav- 
ings to be one hundred and twenty-nine thousand four hundred and 
forty-one dollars and forty-seven cents ($129,441.47), whereas he 

should have found no profits, gains, or savings. 
1736 Twenty-first. In finding that there was no evidence by 
which the master could ascertain the depreciation in value of 
fat acids obtained by the use of water alone, whereas he should have 
found that it was shown to be so inferior as to render the process in- 
capable of competition with older processes. 
RAMSEY, MAXWELL & MATTHEWS, 
PARKINSON & PARKINSON, 
Sols. and of Counsel for Defendant-. 

And afterward, to wit,on the 15th day of February, in the year 
of our Lord one thousand eight hundred and eighty-six, an entry 
was made upon the journal of the court aforesaid in this cause, 
clotlred in the following words and figures, to wit: : 
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ae 
Decree. + 
- ' 
Journal entry W, 501. 
Rucnarp A, TILGHMAN ) 
vs. In Equity. 1877. 
WitnraM Proctor et al. 
This cause having been heard upon exceptions to the master’s re 
port, and argument, as well in behalf of complainants as of defend~ 
ants, and having been considered by the court, it is now, al 
ow 


1737 this February term, 1886, ordered, adjudged, and decreed that 7 

the exceptions in behalf of each party be overruled and said at 
report confirmed and judgment entered for complainant for the 
amount of damages reported by the master, to wit, seventy-nine 


thousand five hundred and sixty-six dollars and ninety-one cents ) 
($79,566.91), with simple interest upon the royalties from October 
7th, 1884, to February dth, 1886, added thereto, making in the ‘ 
ageregate cighty-three thousand two hundred and seventy-five dol- 

lars and twenty-one cents; that complainant recover his costs, to be { 
taxed, and that execution for said damages and costs issue accord- . 


ing to law. 


And afterward, to wit, on the Ist day of April, in the year last 
aforesaid, an entry was made upon the journal of the court afore- 


said, in this cause, clothed in words and figures as follows, to wit: | 
‘ 


Journal Entry W, 346. 
RicunArp A. TILnGuMaN 

vs. >In Equity. 1877. 
WinttiaAM Proctor et al. 


1758 This day came. the complainant herein, by his solicitors, ; 
and in open court praved an appeal from the order and de- - 
eree entered herein on the 15th day of February, i886, “ overruling : 


the exceptions to the master’s report and sustaining and confirming 

said report,” which said prayer is hereby allowed and granted, and 

the appeal bond fixed at the sum of one thousand dollars. 
And afterward, to wit, on the day and year last aforesaid, the said 

complainant, by his said solicitors, filed in the elerk’s office of the 

court aforesaid,in this cause, his certain appeal bond, clothed in the 

following words and figures, to wit: 


Appeal Bond. | | 


In the Cireuit Court of the United States in and for the Southern | 
Distriet of Olio. 


vs. 
WitniamM Procron, JAMes GampBrie, W. A. Procror, JAMES GAMBLE, 
and GrorGe H. Procror, Defendants and Appellees. 


Ricnarp A. TrncguMan, Complainant and Appellant, ; 


1759 Know all men by these presents that we, Richard A. 


sg! 
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Tilghman, as principal, and Edward Tilghman and William M. 
Filghman, as sureties, are held and firmly bound unto the above- 
named William Proctor, James Gamble, W.A. Proctor, James Gamble, 
and George H. Proctor in the sum of one thousand dollars, to be 
paid to the said William Proctor, James Gamble, W. A. Proctor, 
James Gamble, awd George H. Proctor, or their heirs, executors, or 
administrators* to which payment, well and truly to be made, we 
bind ours¢fyes and each of us, jointly and severally, and our and 
each ‘of our heirs, executors, and administrators, firmly by these 


_~presents. 


Sealed with our seals and dated this 25th day of March, A. D. one 
thousand eight hundred and eighty-six. 

Whereas the above-named Richard A. Tilghman has appealed to 
the Supreme Court of the United States to reverse the final decree 
rendered in the above-entitled cause on the thirteenth day of Feb- 
ruary. A. D. 1886: 

Now, therefore, the condition of this obligation is such that 
if the above-named Richard A. Tilghman shall prosecute his 
said appeal to effect and answer all costs if he shall fail.to 
make good his said appeal then this obligation shall be void ; other- 
wise the same same shall be and remain in full force and virtue. 


1740 


(Signed) RICHARD A. TILGHMAN. [seat 

(Signed) EDWARD TILGHMAN. SEAL. 

(Signed) WILLIAM M. TILGHMAN. [seat. 
Unirep STATES OF AMERICA, \ 


eee _ »8s: 
Eastern District of Pennsylvania, | 


Richard A. Tilghman, Edward Tilghman, and William M. Tilgh- 
man, being duly sworn, each for himself, deposes and says that he is 
worth the sum of ten thousand dollars, exclusive of property exempt 
from execution and over and above a!l debts and liabilities. 

RICHARD A. TILGHMAN. 
WILLIAM M. TILGHMAN. 
EDWARD TILGHMAN. 


Subscribed and sworn to before me this 25th day of March, A. D. 
LISS6. 


[L. 8. ] 


The above and foregoing bond is entirely satisfactory to me. 
WM. M. RAMSEY, 
For Appellees. 


J. COOKE LONGSTREET, 


United States Commissioner. 


1741 


Appeal allowed and bond approved. 
GEORGE R. SAGE, 
U.S. District Judge, S. D. O., Sitting as Circuit Judge. 


And afterward, to wit, on the day and year last aforesaid, 
there was issued out of the said the clerk’s office of the court 
aforesaid, in this cause, our certain citation, directed to the said de- 
fendants in error, and which said citation, with the proceedings of 
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the marshal of the district aforesaid, making service of the same, 
endorsed thereupon, as returned by said nyushal into the said clerk’s 
office on the 8th day of April, in the yeai last aforesaid, is hereto 


attached as follows, viz: ~~ 


1743 Citation. 

Tne Untrep STATES OF AMERICA, 88: 

To William Proctor, James Gamble, W. A. Proctor, James ‘.Gam- 
ble, and George H. Proctor, Greeting : 

Whereas Richard A. Tilghman has lately appealed to the Supreme 
Court of the United States from a decree lately rendered in the cir- 
cuit court of the United States for the southern district of Ohic, made 
in favor of you, the said William Proctor and others, as aforesaid, 
and has filed the security required by law, you are, therefore, hereby 
cited to appear before the said Supreme Court, at the city of Wash- 
ington, on the second. Monday of October next, to do and receive 
what may appertain to justice to be done in the premises. 

Given under my hand at the city of Cincinnati, in the sixth cir- 
cuit, this first day of April, in the year of our Lord one thousand 
eight hundred and eighty-six. 

[Seal of the Cireuit Court, South Dist. of Ohio. | 
GEORGE R. SAGE, 
U.S. District Judge, 8S. D. O., sitting and holding Cireuit Court, 
there being no circuit judge or associate justice in said district. 


1744 Service accepted for Wm. Procter, Jas. Gamble, Jas. N 
Gamble, & Wm. A. Procter by me. 


WM. A. PROCTER. 


I accept service for all of the above-named appellees and for G. 


H. Procter. 
WM. M. RAMSEY, Sol’r. 


Received this writ at Cincinnati, Ohio, on the Ist day of April, 
1886, and on the 5th day of April, 1886, I served the within-named 
W. A. Proctor by delivering to him personally a true copy of this 
writ; and on the same day I left a true copy of this writ with the 
said W. A. Proctor for each of the within-named appellees, William 
Proctor, James Gamble, and James N. Gamble, the said W. A. Proe- 
tor accepting service for the said appellees; and on the same day 
service of said persons was accepted by William M. Ramsey, their 
solicitor; also served G. HH. Proctor, within named, acknowledgment 
of service for said G. H. Proctor, endorsed hereon by his solicitor, 
Wm. M. Ramsey. 

H. C. UMER, U. 8S. Marshal, 
By J. KIERSTED, Deputy. 
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[Endorsed:] United States circuit court,S. D.0.,W.D. No. 1877. 
Richard A. Tilghman vs., William Proctor et al. Citation to appel- 
lee. Filed I8s—. »~——, clerk. Geo. Harding, solicitor. 


1745 Clerk's Certificate. 


Unirep STrates or AMERICA, 
Westerw Division of the Southern District of Ohio: 


[, B. R. Cowen, clerk of the cireuit court of the United States 
within and for the division and district aforesaid, do hereby certify 
the foregoing to be a true and correct transcript of the record and 
proceedings in the cause therein named as the same remains of rec- 
ord and on file in this office. 

In testimony whereof I have hereunto set my hand and affixed 
the seal of the court aforesaid, at the city of Cincinnati, in the divis- 
ion and district aforesaid, this the Sth day of April, A. D. 1886, and 
in the one hundred and tenth year of the Independence of the United 
States of America. 

[Seal of the Circuit Court, South'’n Dist. of Ohio.] 
B. R. COWEN, 
Clerk U. S. Circuit Court, 8. D. O., 
By ROB’T C. GEORGE, Deputy. 


1746 At a stated term of the circuit court of the United States 

within and for the sixth judicial circuit and the western 
division of the southern district of Ohio begun and held at the court- 
rooms in the city of Cincinnati, in the said division and district 
aforesaid, on the first Tuesday of February, being also the second 
day of that month, in the vear of our Lord one thousand eight hun- 
dred and eighty-six, and in the one hundred and tenth year of the 
Independence of the United States of America—present, the Hon- 
orable John Baxter, circuit judge—among the proceedings had were 
the following, to wit: 


Ricuarp A. TitGguMan, Complainant, 
v8, 
Wittiam Proctor, James Gampie, W. A. > No. 1877. In Equity. 
Proctor, JAMes N. Gamble, and GEORGE 
H. Procror, Respon:lents. 


And be it remembered that after the proceedings in this cause 
theretofore had, as hereinbefore fully certified up to the Supreme 
Court of the United States, to wit, at a stated term of the said circuit 

court within and for the district aforesaid begun and held at 
1747. said court-rooms in the said city of Cincinnati, in said division 
and district aforesaid, on the first Tuesday of April, being also 
the sixth day of that month, in the year of our Lord one thousand 
eight hundred and eighty-six, and of the Independence of the United 
States of America the one hundred and tenth, present, the Honor- 
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able George R. Sage, one of the judges, and on, to wit, the twenty- 
third day of April, in the year last aforesaid, a journal entry was 
made upon the journal of the court aforesaid in this cause clothed 
in the following words and figures, to wit: 


Journal Entry, W. 380. 


R. A. TILnGHMaAN 
vs. -1877. Equity. 

Proctor & GAMBLE. j 

Now come the defendants, and pray an appeal to the Supreme 
Court of the United States from the order and deerce of this court 
confirming the report of the master and awarding a judgment 
against the defendants, and the court grants said appeal and fixes 
the amount of the appeal bond at five hundred dollars ($500), said 
bond not to operate as a supersedeas. 

If said defendants desire to supersede the said judgment the court 
fixes the amount of the bond for that purpose at one hundred and 
seventy thousand dollars ($170,000.00). 


And afterward, to wit, on the 26th day of April, in the vear 

1748 last aforesaid, came the defendants herein aforesaid, by their 

solicitors, and filed in the clerk’s office of the court aforesaid in 

this cause their certain bond for appeal, clothed in the words and fig- 
ures as follows, to wit: 


Appeal Bond. 


Circuit Court of the United States, Southern District of Ohio, Western 
Division. 


Ricuarp A. TiInGHMAN vs. WitttaAM Proctor ef al. 


Know all men by these presents that we, William Proctor, James 
Gamble, W. A. Proctor, James N. Gamble, and George H. Proctor, 
as principals, and David Lb. Gamble, —, are held and firmly bound 
unto Richard A. Tilghman in the sum of five hundred dollars, to be 
paid to the said Richard A. Tilghman, his heirs,executors, or admin- 
istrators; to which payment, well and truly to be made, we bind 
ourselves and each of us, jointly and severally, and our and each of 
our heirs, executors, and administrators, firmly by these presents. 

Sealed with our seals. Dated this 26th day of April, 1886. 

Whereas the above-named William Proctor and others, as afore- 
said, have taken an appeal to the Supreme Court of the United 
States to reverse the decree rendered in the above-entitled action by 
the circuit court of the United States for the southern district of 

Ohio: 
1749 Now, therefore,:the condition of this obligation is such 
that if the above-named William Proctor and others, as 
aforesaid, shall prosecute their said appeal to effect and answer all 


WILLIAM PROCTOR ET AL. VS. RICHARD A. TILGHMAN, 1571 


costs if they shall fail to make good their plea, then this obligation 


to be void ; otherwise to remain in full force and virtue. 
(Signed) PROCTOR & GAMBLE. [skat. 
(Signed) DAVID B. GAMBLE. SEAL. 


Sealed and delivered in presence of— 
ROBT. ©. GEORGL. 
CHAS. W. RATTERMAN. 


Theove security is approved. | 
: GEORGE R. SAGE, 
District Judge of the United States, 8S. D. O. 


(Affidavit of surety attached.) 


SouTHERN District oF OHT0, ss: 


I, David B. Gamble, one of the sureties above named, do solemnly 
swear that after paying my just debts and liabilities I am worth ten 
thousand dollars in real estate in my own name, situate in the county 


of Hamilton, in said district. 
DAVID B. GAMBLE. 


Sworn to before me the 26th day of April, 1886. 
[L. s.] ROBT. C. GEORGI, 
Dep. Clerk U. 8. Circuit Court, 8. D. O. 


1750 And afterward, to wit, on the 28th day of April, in the 

year last aforesaid, came the said complainant herein afore- 
said; by his said solicitors, and filed in the clerk’s office of the eourt 
aforesaid in this cause his certain waiver of citation in this cause, 
and which said waiver of citation is hereunto attached as follows, 
to wit: 

Waiver of Citation. 
Circuit Court of the United States, Southern District of Ohio. 
Proctor et al. vs. Ricuharp A. TILGHMAN. 


I hereby waive service of the citation to appear in the Supreme 
Court of the United States in the above case. 
FRANCIS T. CHAMBERS, 
Att’y for R. A. Tilghman. 


[ Endorsed { No. 1877. U.S. circuit court, 8. D.0.,.W.D. R.A. 
Tilghman vs. Wm. Proctor et al. Appearance as to citation. Filed 
Apr. 28, 1886. B. R. Cowen, clerk. 


1751 Uwsirep States or AMERICA, 
Western Division of the Southern District of Ohio: 


I, B. R. Cowen, clerk of the circuit court of the United States 
within and for the division and district aforesaid, do hereby certify 
that the foregoing is a true and correct transcript of the record and 
proceedings in the cause therein named in the court aforesaid, sub- 
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sequent to the decree therein, and pertaining particularly to the 
appeal of defendants therein, as the same remains of record and on 
file in this office. 

In testimony whereof I have hereunto set my hand and affixed 
the seal of the court aforesaid, at the said city of Cincinnati, in said 
division and district aforesaid, on this the 29th day of April, A. D. 
1886, and in the 110th year of the Independence of thé United 
States of America. 

[Seal of the Cireuit Court, South’n Dist. of Ohio.] 
B. R. COWEN, : 
Clerk U. S. Cireuit Court, 8S. D. 0., —— 
By ROBT C. GEORGI, Deputy. 


ndorsed on cover: S. Ohio C.C. U.S. No. 883. Richard A. 
Tilghman, appellant, vs. William Proctor, James Gamble, W. A. 
Proctor, James N. Gamble, and George H. Proctor. Filed April 17, 
1886. No. 895. William Proctor, James Gamble, W. A. Proetor, 
James N. Gamble, and George H. Proctor, appellants, vs. Richard 
A. Tilghman. Filed May 3, 1886. 
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Appellees. 


R. A. Tilghman, | 


Appellee. 


Supreme Court of the United States. 


OCTOBER TERM, 1886. 


R. A. Tilghman, | ne 


Proctor et al., 


Proctor et al., | 
Appellants, 


No. 895. 


Brief and Argument for R. A. Tilghman, 


the Complainant below. 


GEORGE HARDING, 
FRANCIS T. CHAMBERS, 


Of Counsel for Tilghman. 
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SUPREME COURT OF THE 
UNITED STATES. 


ON APPEAL. 


Tilghman 7 
vs. No. 883. 
Proctor et al. ' 
Proctor et al. 7 
vs. No. 895. 
Tilghman. } 


Abridged Statement of Case. 


In the Circuit Court Tilghman-was the plaintiff, and Proc- 
tor ef a/. the defendants. 

The suit is brought for the infringement of Tilghman’s 
patent No. 11,766 of October 3d, 1854. 

The case is here for the second time, this court having de- 
cided in 7i/ghman vs. Proctor, 102 U.5S., 707, that the patent 
was valid and infringed by the defendants. (For the opinion 
of the court as to the construction of the patent and the in- 
fringement, see fost, pages 2 to 13.) 

Pursuant to the mandate of this court a decree was made 
by the Circuit Court directing the defendants to account for 


il 


and pay to complainant the gains, savings, &c., accruing to 
them by the infringement, fost, page 13. 

The nature of the proofs before the master is briefly stated, 
post, pages 15 to 30. 

The master reported the complainant’s damage, based on 
his established license rate, as $79,566.71, and the gains and 
savings to the defendants as $129,441.47. His report 1s ab- 
stracted, fost, pages 30 to 34. 

To this report complainant filed twelve exceptions, stated 
in brief, post, pages 34 to 35, and in full, fost, pages 38 to 42. 
The defendants also filed twenty exceptions. 

The Circuit Court dismissed the exceptions of both parties, 
and entered a decree for the complainant for $83,275.21, the 
amount of the damages based on the license fee with interest 
to the date of the decree, ignoring the gains and savings ( fost, 
page 36). 

From this decree appeals have been taken both by the 
plaintiff and the defendants. 

Inasmuch as the court below delivered no opinion, the case 
comes before this court on appeal in the form of a hearing 
upon the master’s report, and the exceptions taken to it by the 
plaintiff and defendants. 

THE PLAINTIFF, AS APPELLANT, ASSIGNS FOR ERROK :— 

first.—The action of the lower court in entering a decree 
for plaintiff's damages instead of for the defendant’s gains and 
savings. 

Second—The action of the lower court in overruling the 
complainant's exceptions to the master’s report. 

Lhird.—The action of the lower court in not awarding to 
the plaintiff the amount of defendants’ savings, with interest 
thereon. 

The assignments of error are printed in full, post, pages 38 
to 42. 
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SUPREME COURT OF THE 
UNITED STATES. 


APPEALS FROM THE CircuIT Court OF THE UNITED STATES 
FOR THE SOUTHERN Districr OF OHIO. 


Tilghman 7 
Vs. No. 883. 


Riis 


Proctor et al. 
Froctor et al. 


No. 895. 


vs 
Tilghman. | 


BRIEF AND ARGUMENT FOR R.A. TILGHMAN, 
THE COMPLAINANT. 


Statement of the Case. 


These are cross appeals from the final decree of the court 
below fixing the damages which the complainant, Tilghman, 
is entitled to recover from the defendants, Proctor ¢¢ a/., be- 
cause of their infringement of his patent No. 11,766, granted 
October 3d, 1854, antedated January oth, 1854, and extended 
for seven years from the ninth day of January, 1868. 

The case was before this court in October term, 1880, on 
the appeal of Tilghman from the decree of the lower court, 
dismissing his bill of complaint for want of equity. This de- 
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cree was reversed and the case remanded to the Circuit Court 
with directions to proceed in accordance with the opinion of 
this court. 102 U.S., 707. 

Of the transcript of record now before the court, the first 
volume comprises the same matter which made up the record 
on the former appeal, the second volume containing the pro- 
ceedings and testimony taken since the issue of the mandate 
from this court. 


THE PATENT. 

The complainant’s patent will be found on pages 9 to 12 of 
the record. After announcing his discovery of the fact that 
fats can be decomposed into their constituent elements of 
fatty acids and glycerine by the action of highly heated liquid 
water, and describing the conditions of the operation and an 


apparatus suitable for carrying the process into use, the pat- 
ent concludes as follows :— 


“Having now described the nature of my said invention 
“and the manner of performing the same, I hereby declare 
“that / claim as of my invention the manufacturing of fat 
“acids and glycerine from fatty bodies by the action of water 
“ata high temperature and pressure.” 


How construed by this Court. 


The construction of this claim is fully discussed in the for- 
mer opinion of the court, from which the following extracts 
are taken as bearing directly on this question :— 


“ Tilghman’s discovery was made in 1853,and’ was, in brief, 
“this: That the fat acids can be separated from glycerine, 
“without injury to the latter, by the single and simple 
‘“ process of subjecting the neutral fat whilst in intimate 
“mixture with water, to a high degree of heat under suf- 
“ficient pressure to prevent the water from being con- 
‘verted into steam, without the employment of any alkali 
‘or sulphuric acid, or other saponifying agent ; the oper- 
“ation, even with the most solid fats, being capable of 
‘completion in a very few minutes when the heat applied 
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> “is equal to that of melting lead, or 612° Fahrenheit ; but 
‘requiring several hours when it is as low as 350° or 
| “400° Fahrenheit. The only conditions are, a constant 
| ‘and intimate commixture of the fat with the water, a 
~—> ‘high degree of heat, and a pressure sufficiently power- 
‘ful to resist the conversion of the water into steam. 
| “ The result is, a decomposition of the fatty body into its 
} ‘elements of glycerine and fat acids, each element taking 
‘up the requisite equivalent of water essential to its sep- 
‘arate existence, and the glycerine in solution separating 
‘itself from the fat acids by settling to the bottom when | 
“the mixed products are allowed to stand and cool. In i 
“this process a chemical change takes place in the fat in 
‘“ consequence of the presence of the water and the active 
“influence of the heat and pressure upon the mixture. 


“ Weare satisfied that Tilghman was the original discoverer | 
Ke % x * * ae *K 


“of this process.” 

‘ The specification then goes on to describe, by the aid of 
“the drawing referred to, the particular device mentioned. 

‘ But it is evident, and indeed is expressly announced, 
“that the process claimed does not have reference to this 

‘ particular device, for the apparatus described was well 
‘known, being similar to that used for producing the hot 
“blast and for heating water for the purpose of warming 

. x x x % x se * 


* houses.” 

“Tt is evident that the passing of the mixture of fat and 

“ water through a heated coil of pipe standing in a fur- 

‘nace is only one of several ways in which the process 

; ‘may be applied. The patentee suggests it as what he 
‘conceived to be the best way, apparently because the 
“result is produced with great rapidity and complete- 
“ness. But other forms of apparatus, known and in pub- 
‘lic use at the time, can as well be employed without 
‘ changing the process. A common digester, or boiler, 
“can evidently be so used, provided proper means are 
“employed to keep up the constant admixture of the 
“water and fat, which is a s¢xe gua non in the operation. 
* Tilghman himself, as we have seen, often used such di- 
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“they used a boiler instead of a coil of pipe. 


“large vessels to resist the internal pressure. 


“pipe, proceeds to add :— 


“ gesters in making his experiments before applying for 
“his patent; and, in putting up machinery for his licensees 
“after his patent was obtained, he did the same thing 
‘when the parties desired it. Yet surely the identity of 
“the process was not changed by thus changing the form 
“of apparatus. No great amount of invention was re- 
‘quired to adapt different forms of well-known appa- 
‘‘ratus to the application of the process. The principal 
* difficulty would be in providing an internal arrangement 
“in the boiler, or digester, for successfully keeping up 
‘the intimate commixture of the fat and water. It is evi- 
“dent that this could be accomplished by means of re- 
“volving reels armed with buckets, or of a force pump 
‘constantly transferring the heavy stratum of water from 
‘the bottom of the mass to the top, aided by horizontal 
“ diaphragms partially sectionizing the digester. These 
‘devices were resorted to by Tilghman and others when 


* Whilst Tilghman in his patent recommends the high de- 
dD dD 

‘“oree of heat named, he does not confine himself to that. 
“It had been fully developed in his experiments, and 
‘“‘was well known to him, that a lower degree of heat 

: a Pi 
could be employed by taking longer time to perform 
“the operation ; and this would be necessary when boilers, 
‘or digesters, of considerable size were used instead of 
“the coil of pipe, on account of the decreasing power of 


The speci- 


“fication, after describing the use of a metallic coil of 


“*The melting point of lead has been mentioned as the 
“proper heat to be used in this operation, because it 
““has been found to give good results. But the change 
“of fatty matters into fat acid and glycerine takes place 
“ “with some materials (such as palm oil) at or below the 
“melting boint of bismuth [510° Fahr.]; yet the heat 
“has been carried considerably above the melting point 
“of lead without any apparent injury, and the decom- 

“ “posing action of the water becomes more powerful as the 


wy 
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“*heat is increased. By starting the apparatus at a low 
“*heat, and gradually increasing it, the temperature 
““siving products, most suitable to the intended appli- 

“* cation of the fatty body employed, can easily be deter- 
“** mined.’ 

‘Now, when we find it stated, as we do in this specifica- 
“tion, that the patentee subjects ‘ fatty or oily bodies to 
“*the action of water ata high temperature and press- 
“ure, so as to cause the elements of those bodies to 
“*combine with water;’ that ‘the mixture may be 
“* placed in any convenient vessel in which it can be 
“* heated to the melting point of lead, until the operation 


| “*is complete; that ‘the vessel must be closed and of 
, ‘“* ereat strength, so that the requisite amount of pressure 
““may be applied to prevent the conversion of water into 


“*steam;’ that ‘the decomposition of the neutral fats by 
| “water takes place with great quickness at the proper 
4 ; “heat; that ‘the melting point of lead has been men- 
“tioned as the proper heat to be used in this operation, 
“*because it has been found to give good results; that 
““the change of fatty matters into fat acid and glycerine 
“*takes place with some matcrials at or below the melting 
“*noint of bismuth; that ‘the decomposing action of 
‘“ “water becomes more powerful as the heat is increased ;’ 
“that ‘ by starting the apparatus at a low heat, and grad- 
“* ually increasing it, the temperature giving products 
“*most suitable to the intended application of the fatty 


tie | 


“*body employed, can easily be determined ;—and when 
“we find that the patentee categorically claims, in gen- 
> ae “eral terms, as his invention, ‘tie manufacturing of fat 


“ “acids and glyccrine from fatty bodies by the action of water 
““ata high temperature and pressure ;’ and being satisfied 
“ that he was, in fact, the inventor of the general process 
“described and bodied forth in the specification; how 
“can we, by any fair rule of construction, circumscribe 
“this claim in such a manner as that it shall only cover 
“the process when applied in the use of a coil of pipe 
“ heated to 612° Fahrenheit? Or, if we allow it to em- 
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“brace any ‘convenient vessel,’ and do not confine it to 
‘a coil of pipe, how can we confine it to a particular de- 
“oree of heat? What did Tilghman discover? And 
“what did he, in terms, claim by his patent? He dis- 
“covered that fat can be dissolved into its constituent 
‘elements by the use of water alone under a high degree 
“of heat and pressure; and he patented the process of 
“* manufacturing fat acids and glycerine from fatty bod- 
‘““*ies by the action of water at a high temperature and 
‘pressure. Had the process been known and used be- 
“fore, and not been Tilghman’s invention, he could not 
“then have claimed anything more than the particular 
‘‘ apparatus described in his patent ; but being the invent- 
“or of the process, as we are satisfied was the fact, he 
“was entitled to claim it in the manner he did.” 
*K *K *K *K ** mk 

Let us apply these principles to the present case. In the 
‘first place, the claim of the patent is not for a mere 
“principle. The chemical principle, or scientific fact, 
“upon which it is founded is, that the elements of neutral 
“fat require to be severally united with an atomic equiv- 
“alent of water in order to separate from each other and 
“become free. This chemical fact was not discovered by 
“Tilghman. He only claims to have invented a particu- 
“lar mode of bringing about the desired chemical union 
“between the fatty elements and water. He does not 
“claim every mode of accomplishing this result. He 
“does not claim the lime-saponification process nor the 
‘“ sulphuric-acid-distillation process, and if, as contended, 
“the result was accomplished by Dubrunfaut, Wilson and 
“ Scharling, by means of steam distillation, he does not 
“claim that process. He only claims the process of sub- 
“jecting to a high degree of heat a mixture continually 
“kept up, of nearly equal quantities of fat and water in 
‘a convenient vessel strong enough to resist the effort of 
“the mixture to convert itself into steam. This is most 
“certainly a process. It is clearly pointed out in the 
“specification, and one particular mode of applying it and 


| 
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“carrying it into effect is described in detail. But it is 
“ not the particular apparatus described which Tilghman 
“desires to secure by his patent. Having pointed out 
“the process and suggested a particular mode of apply- 
“ing it, he claims as his invention ‘ le manufacturing of 
“* fat acids and glycerine from fatty bodies by the action of 
“*qater at a high temperature and pressure. The true 
“construction of this claim is to be sought by comparing 
“it, as we have already done, with the context of the 
“ specification ; with the statement of the patentee that 
“his ‘invention consists of a frocess for producing free 
“* fat acids and solution of glycerine from those fatty and 
“* oily bodies of animal and vegetable origin, which con- 
“tain glycerine asa base;’ that ‘for this purpose he 
“subjects these fatty and oily bodies to the action of 
“*water at a high temperature and pressure, so as to 
“cause the elements of those bodies to combine with 
“““ water and thereby obtain at the same time free fat 
“*acids and solution of glycerine;’ that he ‘ mixes the 
“fatty body to be operated upon with from a third toa 
‘* half of its bulk of water, and the mixture may be placed 
“in any convenient vessel in which it can be heated to 
““the melting point of lead’ [which is afterwards ex- 
“plained to be only desirable for a quick result, not 
“ essential]; that ‘the vessel must be closed and of great 
“* strength, so that the requisite amount of pressure may 
“be applied to prevent the conversion of the water into 
“*steam.’ This is the process which the patentee claims 
“to have invented; and this description of it gives the 
‘“‘ proper construction and qualification to the claim.” 


o 


THE INFRINGING PROCESS. 
Described mu Answer. 


The process and apparatus used by the defendant is de- 


scribed in their answer (Record, pages 21 and 22), as follows :— 


“ And the defendants represent that the process employed 
“by them since the said gth day of January, 1868, is 
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“conducted in an apparatus and under conditions sub- 
“ stantially as follows, to wit :— 
“ The apparatus consists of a digester or strong iron tank of 
“the dimensions of about twenty-five (25) feet in length 
“and about four (4) feet internal diameter. Within said 
“tank is placed a second tank, made of copper, slightly 
‘‘less—say four (4) to six (6) inches—in diameter than 
“the exterior tank, the interior tank being bolted at its 
“bottom to the exterior tank. 
Into the interior tank there is placed fat and water in 
“equal quantities, together with lime, in quantity equal 
“to one per cent. of the quantity of fat, the usual charge 
“of fat being sixty-five hundred to seven thousand 
“ pounds, according to the quality and kind employed. 
“When the fat, water, and lime have been placed in the di- 
“oester or tank the digester is not full by several feet. 
“Upon the introduction of the fat, water, and lime, super- 
“heated steam, at a pressure of between 200 and 250 


* 
- 


‘pounds to the square inch, is introduced near the top of 
“the iron tank, and finds its way through numerous 
“holes left for the purpose into the interior copper tank, 
“and is there brought into contact with and made to 
“operate upon the contents of the interior tank during 
“the time that the charge of fat remains in the tank, 
‘during all of which period steam in large quantities is 
‘necessarily and intentionally present in said tank with 
“the fat; that the duration of the operation is from nine 
‘“(g) to ten (10) hours, during which period the first 
“charge of water is drawn off and a second charge of 
‘water, about one hour before the completion of the di- 
“ gestion, is introduced. 
“Within the interior tank, about five (5) feet from its top, is 
‘placed a perforated diaphragm, and also within said in- 
‘terior tank is a pump, which, during the process, is con- 
‘stantly at work, and the function of which is to preserve 
‘a constant agitation and intermingling of the contained 
‘contents by pumping the water from the bottom to the 
“top of the vessel and discharging it on the upper sur- 
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“face of the fat in order that it, the water, may, by its 
“ greater specific gravity, shower itself through the fat.” 


A drawing of this apparatus will be found opposite page 
1560 of the record, and is here reproduced. 


How considered by this Court. 


After fixing the complainant’s rights under his patent as 
already quoted, the opinion of this court takes up the ques- 
tion of the infringement, dealing with it in the same elaborate 
and definite manner as follows :— 


“Tt only remains that we should express our views on the 
“ question of infringement. The defendants advance sev- 
“eral reasons for the purpose of showing that their pro- 
“cess does not conflict with that of Tilghman. “ 


Apparatus. 


“First, because they do not use the apparatus described in 
“the complainant’s patent; but use a boiler in which the 
“charge of fat and other materials is placed and heated ; 
“and do not mix the fat and water in the manner pointed 
“out in the specification of the patent, but, on the con- 
“trary, have inserted in the boiler a pump which forces 
“the water as it settles to the bottom upwards to the top 
“ of the mass and pours it upon the upper surface , whence 
“it again finds its way down through the fat, thus keep- 
‘ing up a constant mixture. It is unnecessary to add 
“anything further on the subject of the form of the appa- 
“ratus used. The patentee is not confined to a metallic 
“coil of pipe heated in a furnace; but his patent extends 
“to and embraces any convenient vessel for holding the 
“ mixture, which is strong enough to sustain the pressure 
“necessary to prevent the water from being converted 
“into steam. The defendants use such a vessel, and use 
“it for the purpose indicated and pointed out in the pat- 
‘ent. The vessel which they use has the requisite strength 
“to prevent the water from being converted into steam, 
“and does effect that object. And as to the dclendants 
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“using a different method from that suggested in the pat- 
“ent for keeping up the mixture of fat and water, that is of 
“no consequence. The keeping up of the mixture ts the tm- 
“ portant thing. That is a necessary part of the process. 
“ They employ such a device for effecting this as ts adapted 
“to the form of vessel in which they heat the material. 
“Using a boiler instead of a coil of pipe, for this pur- 
“ pose, they are obliged to employ an additional, or modi- 
“ fied means for keeping up the mixture. Zhey only employ 
“ such means as, in view of the change adopted in the form 
‘of the heating apparatus, and of the known appliances in 
“use wt analogous processes, would naturally suggest them- 
“ selves toa mechanic skilled in the art. Or, if the mode 
“of effecting the continued mixture adopted by the de- 
‘“fendants should be deemed a new and useful improve- 
“ment, they might perhaps have a patent for that pecu- 
“liar device without being entitled to use Tilghman’s 
“process, on which it is but an improvement.” 


Use of Lime. 


“Another ground on which the defendants argue that they 


“do not infringe the patent is, that they do not, in their 
“process, use water alone in admixture with fat, but use 
“also some portion of lime: that they formerly used 
“seven per cent. of lime, and now use four per cent.* 
“ But they do not use lime in the manner and to the ex- 
“tent in which it is used for dissolving fats by the sapon- 
“ifying process. That requires twelve or fourteen per 
“cent. Lucu if the saponifying process parily takes place, 
“ they use Tighman’s process for effecting the balance of the 
“ operation, They use water in admixture with fat, heated 
“toahigh degree, far above the boiling point, and yet sub- 
“gected to such pressure as to prevent the water from being 
“converted into steam, and though they may also use 
“ other things at the same time, which other things may 
“ facilitate the operation, or render a less degree of heat 


* Should be one per cent. See answer. The Court was doubtless 
misled by the testimony in the record as to Werk’s infringement where 
four per cent. of lime was used. 
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“necessary than would be required when water alone is 
“used, and thus actually improve the process of Tilgh- 
“man; yet this process is included in their operation, 
“and forms the basis of it. It is idle, therefore, to say 
“that they do not infringe Tilghman’s patent. /¢ zs un- 
“ necessary to determine what precise part the lime used by 
“ the dcfendants plays in their process ; whether, as the com- 
** plainant contends, it saponifies the Jat to a certain extent, 
“ leaving the remainder to be acted upon by the water alone 
“ purely after the process of Tilghman: or whether, as the 
“defendants contend, the lime produces a more perfect and 
“active commixture of the fat and water, or predisposes the 
“ fat to unite with the requisite clements of water necessary 
* for producing glycerine and the fat acids: in either case 
“the process of Tilghman, modificd or unmodified by the 
“ supposed improvement, underlies the operation performed 
“on the defendants’ boilers.” 
Heating by Steam. 


“ Another ground assumed by the defendants to avoid the 


“charge of infringement is, that they do not heat the 
“mixed mass in the manner pointed out in Tilghman’s 
specification; but instead of heating the containing 
vessel by an outside application of heat, they heat the 
“contents by the introduction of super-heated steam. 
“ But we think that this does not alter the essential char- 
“acter of the process. Zhe heating by steam ts clearly an 
“ eguivalent method to that of heating by an external fire. 
“ The patent does not prescribe any particular method of 
“ applying the heat, except when using the pipe and coil 
“apparatus described in the specification; and, even in 
“the use of this apparatus, the outward application of 
“the heat to the pipe is suggested incidentally and as a 
‘“‘matter of convenience rather than as an essential requi- 
site. The patentee showed one method in which the 
“heat could be applied. That was all that was neces- 
“sary for him to do. If it could be applied in any 
“number of different methods, it would not affect the 
validity of the patent as a patent for a process. The 
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ond 


“method of heating the mixture by the introduction of 
‘steam may be attended with some beneficial results, in 
‘“ producing an agitation or automatic circulation helpful 
“to the perfection of the admixture of the water and 
“fat; and so far it may be an improvement on heating 
“from without. Suppose this to be so, as before said, 
“the introduction of an improvement gives no title to 
‘use the primary invention upon which the improvement 
‘is based.” 
Temperature Used. 

“Finally, the defendants argue that they only use a low 
“ degree of heat and pressure compared with that pointed* 
“out by the patent, namely, only about 310° Fahrenheit 
‘instead of 612°. Zhe precise degree of heat, as we have 
“seen, ts not of the essence of the patent. The specification 
“only claims that a high degree of heat, such as would 
‘be sufficient to melt lead, is most effective and rapid in 
“producing the desired result; but suggests a trial of 
“the apparatus employed with different degrees of heat 
“so as to ascertain that which is best for each particular 
“kind of fat. ‘By starting the apparatus,’ the language 
‘is, ‘at a low heat, and gradually increasing it, the tem- 
“*perature-giving products most suitable to the intended 
‘application of the fatty body employed can easily be 


“* determined.’ ” 
Summary. ) 


“Tt is probably true, as contended for by the defendants, 
“that by the use of a small portion of lime, the process 
“can be performed with less heat than if none is used. 
“Ttmay be an improvement to use the lime for that purpose: 
“but the process remains substantially the same. The patent 
“cannot be evaded in thatway. The matter may be stated 
“thus :—7i/¢ghman discovers a process of Accomposing fats 
“dy mixing them with water and heating the mixture to a 

~ * This should be ‘‘ about 400° Fahrenheit ’’ as the pressure used by de- 
fendants averages about 225 pounds (see answer, page 21.) In this in- 
stance also the court was misled by the testimony in the Werk case, Mr. 


Collier having only reprinted for this court his old argument in the Werk 
case at Cincinnati, instead of preparing one on the facts of this case. 
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“high temperature under a pressure that prevents the for- 
“mation of steam, It tis a new process, never known before. 
“The defendants seeing the utility of the process, and be- 


| “Leving they can use a method somewhat similar without 
“wmfringing Lilghman’s patent, put a little lime into the 

-~ “mixture, and find that it helps the operation, and that 
“they do not have to use so high a degree of heat as would 

“ otherwise be necessary. Still, the degree of heat required 


“7s very high, at least a hundred degrees above the boiling 
. “ point; and a strong boiler, or vessel, ts used in order to 
“restrain the water from rising into steam. CAN A BALDER 
“CASE BE CONCEIVED, OF AN ATTEMPTED EVASION, AND A 

“REAL INFRINGEMENT OF A PATENT ?” 
“And as to the low degree of heat used in the operations 
“of the defendants, this must also be said: that, with 
“the reduction of the temperature, the time of perfect- 
“ing the operation is more than proportionally increas- 
“ed. Tilghman was aware of this result, and pointed it 
t “out in his patent. He expressly says: ‘The decompos- 
“ing action of the water becomes more powerful as the 
“heat is increased. What can be done in minutes by 
“the application of a very high degree of heat, requires 
“hours to do at the temperature used by the defendant. 
“But the process is still the same, and the defendants 


} 
“fail to evade the patent.” 
; THE INTERLOCUTORY DECREE. 
_ After the filing of the mandate of this court in the court 
- below, the following interlocutory decree was, after argument, 
settled and made by his Honor, Judge Baxter. Record, page 


1194. 
Decree and Order of Reference. 


“ RICHARD TILGHMAN 
“ oS, > 1877. In Equity. 
“Ww. A. Proctor ef a/. | 


“ This cause coming on for further hearing, in pursuance of 
“the mandate of the Supreme Court of the United States, 
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“it is by the court this the 16th day of February, 1882, 
“ordered, adjudged, and decreed that the patent issued 
“to Richard A. Tilghman on the third day of October, 
“1854, and antedated as of the ninth day of January 
“of that year, being letters patent No. 11,766 for a 
‘‘ process of manufacturing fat acids and glycerine from 
“fatty bodies, is valid, and is a patent for a process, and 
‘is infringed by the defendants by the use of the process 
‘employed by them. 

“It is further ordered, adjudged, and decreed that the com- 
‘‘plainant do recover from the said defendants whatever 
“ profit or saving has accrued to or been effected by them 
‘by the use of the process covered by the said patent of 
“the complainant, in accordance with the opinion of the 
‘‘ Supreme Court herein, as well as any damages in ex- 
‘‘cess thereof which the complainant has sustained by 
‘reason of the defendants’ said infringement and which 
‘‘shall seem meet upon the coming in of the master’s re- 
‘* port. 

“Tt is further ordered, adjudged, and decreed that the 
‘complainant do recover of the defendants the costs and 
“charges and disbursements in this suit to be taxed. 

“It is further ordered, adjudged, and decreed that it be re- 
‘ferred to Channing Richards, Esq., as master, to ascer- 
“tain and tax and state and report to the court an ac- 
“count of the gains, profits, savings, and advantages 
‘‘which the said defendants have received or which have 
‘arisen or accrued to‘them from infringing the said 
‘exclusive rights of the said complainant by the use of 
‘the process patented in the said letters patent, as well as 
“the damages the said complainant has sustained thereby. 

“ And it is further ordered, adjudged, and decreed that the 

“complainant, on such accounting, have the right to 

“cause an examination of said defendants, ore fenus or 

“otherwise, and also the production of the books, 

“vouchers, and documents of defendants, and that the 

“said defendants attend for such purpose before said 

“ master from time to time as said master shall direct.”’ 
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| PROCEEDINGS BEFORE THE MASTER. 


The above decree awards to the complainant “ whatever 
“profit or saving has accrued to or been effected by the de- 
‘“fendants by their use of the process covered by the patent 


<@> “of the complainant,” and the reference to the master is to 
ascertain the amount of such “gains, profits, savings, or ad- 
( “ vantages.” 


How such gaims or savings are to be ascertained in case 
of the infringement of a Process patent was settled by this 
ae court in the case of Mowry ws. Whitney, 14 Wall., 620, 
where the whole subject is fully discussed, and which case 
has, we believe, been followed in all cases where its principles 
are applicabie. 
In this case Mr. Justice Strong, delivering the opinion of 
the court, states the law as follows, page 649:— 


“Tt is the additional advantages the defendant derived from 
+ “the process—advantages beyond what he had without 
“it—for which he must account.” 


Again, he continues, page 651 :— 


“The question to be determined in this case is, what ad- 
“vantage did the defendant derive from using the com- 
“plainant’s invention over what he had in using other 
“processes then open to the public and adequate to ena- 
“ble him to obtain an equally beneficial result? The 
“fruits of that advantage are his profit:. They are 
“all the benefits he derived from the existence of the 
“ Whitney invention. 

“Tt is found that there were other processes by which the 

: ‘inherent strain caused by unequal cooling would be 

“and was corrected, counteracting which strain was the 
“sole object of the complainant's invention, and a car- 
“wheel could be prepared for similar service,‘ valuable 
“in the market, and saleable at a price not less than was 
“ obtained for those which the defendant manufactured. 
“ The inquiry, then is, what was the advantage iff cost, in 
“skill required, in convenience of operation, or marketa- 


err 
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“bility, in bringing car wheels by Whitney’s process 
“from the condition in which they are when taken hot 
“from the moulds to a perfect state, over bringing them 
‘to the same state by those other processes, and thus 
“rendering them equally fit for the same service? That 


‘advantage is the measure of profits.” 


The effect or result of Mr. Tilghman’s process is to decom- 
pose neutral fats into fatty acids and glycerine. These same 
fats could have been treated by the defendants by other pro- 
cesses Which they had a perfect right to use, and similar prod- 
ucts obtained. The question for the master was, then, to 
ascertain how much the defendants had saved or gained by 
wrongfully using our process instead of those processes 


which were public, and which they had a right to use. 


COMPLAINANT'S TESTIMONY. 


Standard of Comparison—Lest Open Process. 


Che defendants themselves testify that before adopting Mr. 
Tilghman’s process they were using what is known as the 
“old lime saponification process,’ and the record shows that 
this process was in almost universal use in this and European 
countries. There can be no serious question but that this 
was, at the time of Mr. Tilghman’s invention, and at the time of 
the infringement, the best and most economical non-infringing 
process known in the art. The question then is, what have 
the defendants saved by using the patented process rather 


than the old lime saponification process. 


The Patented Process lhe Old Process 
Consists of the method ot decom- Consists of the following steps :— 
posing tats into fatty acids and gly- a.) The conversion of the tats 


cerine by the action of water at a into lime soap by means of lime. 

high temperature and pressure and (6.) The decomposition of the 
in intimate admixture with thefats. lime soap by means of sulphuric 
acid. 
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Both processes resulting in the production of (1) commer- 
cial fatty acids and (2) solution of glycerine. 


SAVINGS IN LIME AND ACID. 


Defendants use of lime and acid by old precess. 


The defendants, who fora long while used the old process in 
their business, were examined, and testified that, as used by 
them, fourteen pounds of lime and forty-two pounds of acid 
were used for each one hundred pounds of fat decomposed. 

James Gamble, pages 586-7 ; 
James Gamble, page 1217, Q. 4. 


Defendants’ use of lime and acid by infringing process. 


During their infringement, they used, in connection with 
Mr. Tilghman’s process, one pound of lime and three pounds 
of acid to get it out again. 

Answer, page 21 ; 


J. N. Gamble, page 1213, Q. 45 & 46.. 


Saving in ime and acid by infringing process. 


Their saving, then, in these items over the old process as 
used by them, was the value of thirteen pounds of lime and 
thirty-nine pounds of acid for each hundred pounds of fat. 

This is undisputed and indisputable. 

The pecuniary value of these savings is easily ascertained 
from the tabular statements prepared and offered in evidence 
by the defendant J. N. Gamble. These are printed on pages 
1501 to 1512 of the record. 

The amount and value of the fat treated during each month 
of the infringement is shown on pages 1508 to i511, the total 
amount being 23,322,777 pounds. 

The cost of acid during this period is shown on pages 1501 
to 1500. 

The cost of lime during the same time, on page 1512. 

In the following tables we show the exact amount of these 
two items of the defendants’ gain :— 
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Savings in Lime. 


eerciene : | 


Lime saved ; a Interest up to December 31, 1883. 
Pounds of 13 per cent. of “* 9° * 


"E ' = hd . Ss. ) ~ § oO Ss. 
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YAR. | worked. ed, 39 perperlb. of Acid of patna 
; bs. cent. Ibs. cts. save yore . 
ibe hoe ibs. ct aved., Year. _ Amount. 
1870, May toto Dec. 31, . | 2,273,609 886,742 3% $28,819 11 28,819 11 13 _ $22,478 90 
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To May 22, .... . +.) 1,694,078: 660,924, 3 19,827 72 
; * Set. Hh. wc cece eo) Qpnes| mete! OC 10,649 67 
~ ee. 4, «+see0 +) tates «6a! 10,362 62 
* PO wm sé we 6% * 341,349 133,126 24 2,995 33 44,476 63 12 | 32,023 17 
1872, Aug. 20, . . 1,383,546 539,572 24% 12,140 37 
To Dec. 31, . - « « + + +} 3,500,505 , 1,365,396, 2 26,303 92, 38,444 29 1 25,373 23 
- | 
1873, March 16, ..... 1,357,026 | 529,240) 2 10,584 80 | | | 
To April8, .......-| 387,329! 1§0,9583' 2% 3,207 85 | 
“ Atm. 2, « « « 0 o « «| 8&,974,900| 683073! 2% 15,349 32 
, i 
~ Gamt.6 ~-secsacs, pee! 76,913! 2%! 2,115 10 
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~ WR. B, 2 oe 6 6 oe 772,346! 301,214 2% 8,283 38 52,679 79 | 10 31,607 387 
1874,to Aug. 12,... . -| 3,450,436, 1,345,670 234 37,005 92 
To Oct. 13, . . ... . .| 3,288,158| $02,381 ' 2% 12,559 52 | | 
‘ - - - PA -~ “ 
" BOR BE «cceorsest £20 476,636 2% 10,724 31 
** Dec. ee ae ee _ 376,275 146,747 2 2,934 94 63,224 69 | 9 ' =34,141 33 
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$146,776 31 


$229,784 11 
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These two items of lime and acid may be called the chem- 
tcal savings, as they are the direct result of Mr. Tilghman’s 
chemical discovery, and the fact of his discovery being estab- 
lished, it would seem that there could be no question but that 
these savings were directly and solely due to the use of his 
process. 


GLYCERINE. 


Besides the saving in lime and acid it is not disputed but 
that defendants have by the infringing process produced 
glycerine water of much greater value than they could have 
produced by the use of the old process. 

To show the value of this gain the complainants relied on 
the following evidence :— 


Quantity, density, and value of defendants’ glycerine. 


We have, in the first place, the quantity, density, and value 
of the glycerine water made and sold by the defendants un- 
der the infringing process. The quantity is shown in the 
Exhibit Glycerine Statement, (page 1507) to be 65.312 barrels, 
and Mr. Gamble in his testimony on page 1212, Q. 33, states 
the average density of the glycerine water as it came from 
the digesters to be 34° Baume. Sce also for the number 
of pounds in a barrel of this glycerine water (Gamble, page 
1215, ©. 67) where Mr. Gamble states that each barrel con- 
tained about 330 pounds. 

65,312 barrels X 330 = 21,552,960 pounds. 

We have, therefore, 21,552,960 pounds of glycerine, of a 
density of 344° Baume, produced from 23,322,777 pounds of 
fat (see fat statement), showing that the glycerine water pro- 
duced by the defendants was substantially equal in bulk to 
the fat treated by them, or in exact figures, 92.4 per cent. 
of it. 

Quantity and density of old process glycerine. 

The quantity and density of the glycerine water produced 

by the old process, is established as follows :— 


4 
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(a.) Quantity. 


Mr. William A. Proctor, one of the defendants, and who 
was a member of the firm while they were using the old pro- 
cess, testified on pages 1225 and 1226 of the record, that 
the saponifying tubs were half filled with fat, and then water 
was poured into the tubs until they were early full; room, 
however, being left for the ebullition of the water during the 
boiling of the charge. 

(See Proctor, page 1226, Qs. 65 and 66.) 

From this it follows that the amount of glycerine water in 
the vats at the end of the treatment was /ss in bulk than the 
fat used; but a great deal of this glycerine water was, of 
course, soaked into and entangled in the mass of lime soap, 
and could not be run off and separated from this mass (see 
Proctor, page 1225, continuation of answer to Q. 51). 

Under these circumstances an estimate of the amount of 
glycerine water as equalling ninety per cent. of the fat used, 
would seem to be very liberal, but for convenience in calcula- 
tion, it will be best to estimate it as bearing the same ratio to 
the fat as does the glycerine of the defendants’ infringing 
process, to wit: 92.4 per cent. 

(d.) Density. 

The density of this old process glycerine is established as 
follows :— 

Mr. Florence Verdin, who was a partner of R. G. Mitchell, 
testified (page 180 of the Record, Q. 7) that his firm, while 
using the old lime saponification process, used about the same 
quantity of water and an apparatus of the same character 
as that used by the defendants; and Mr. J. T. Verdin, a 
nephew of F. Verdin, and a chemist who had grown up in the 
business, testified (Record, page 164, * Q. 152) realy som 
sity of this glycerine solution was from about %° Baumeé to 
1° Baume. 


What defendants would have got if working by old process. 


It is then clear that if the defendants had used the old pro- 
cess for decomposing fat during the period of their infringe- 
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ment, they would have produced at the best an equal quantity 
of glycerine water, to wit: 65,312 barrels, but of a density 
averaging but 34° Baume, instead of 344° Baume. 


Comparative quantity of glycerine by old and new processes. 


This is best ascertained by showing how many barrels of 
glycerine at 34° could be derived from the 65,312 barrels of 
glycerine at 34°, and by referring to Mr. J. N. Gamble’s testi- 
mony we have the facts as to four tests, showing the relation 
between the density and the quantity of water :— 

first—on page 1216, Q. 71, he states that it required 6% 
barrels of a density of either 3° or 34%°, to make one barrel 
of a density of 15°; that is, while the ratios of the densities 
was as I to.4.61, the shrinkage in actual bulk or quantity was 
from 6.50 to I. 

On page 1236, Q. 93, he gives the result of three other 
tests, showing the foilowing results :— 

Second.—One barrel of 3° or 34%° density made but 33.53 
pounds of 2&° density. Nowa barrel contains 330 pounds 
(Gamble, page 1215, Q. 67), so that we have the ratios of 
the densities as I to 7.69, while the concentration was from 
9.83 to I. 

Third.—1 3.73 barrels of 339;° he says made 1 barrel of 20°, 
from which we have a ratio of the densities as I to 5.13 
while the concentration was from 13.73 to 1. 

Fourth—He says 1400 gallons of 3,°5° gave 294 gallons of 
16°, from which we have a ratio of the density of 1 to 4.10, 
while the concentration was from 4.76 to I. 

From the above data the master calculates correctly that it 
would require 4# barrels of a density of 34° to make one of 
3° (see his report, page 1200). 

But for the sake of simplicity we will assume that the old 
process glycerine water contained glycerine in proportion to 
its density, then we have ‘ 

Glycerine by infringing process 34° = 13 

Glycerine by old process, ye = 
and hence it would take four and one-third (4%) barrels of 
the old process glycerine to make one of such glycerine as was 
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made and sold by the defendants, or in other words to bring 
the old process glycerine to the same density as that of the 
infringing process it would be necessary to evaporate three 
and one-third (3%) out of every four and one-third (4%) 
barrels. 

Therefore from the 65,312 barrels of 34° which defendants 
would have obtained if working by the old process they 
would have had to evaporate 50,240 barrels of water out of it 
to bring the remaining solution to a density of 314°, and they 
would then have obtained but 15,072 barrels of glycerine of 
this density instead of the 65,312 which they actually got by 
the infringing process. And instead of receiving $103,143.03 
they would have received but $23,702.23. The difference, 
$79,440.80, is evidently clear gain from the use of the infring- 
ing process. 


Cost of Concentration. 


As shown above, in order to obtain the 15,072 barrels of 
merchantable glycerine of 314° the defendants would have had 
to evaporate 50,240 barrels of water from the old process gly- 
cerine in concentrating it. This of course would have been 
an item of considerable expense, and as to this cost we have 
the following evidence :— 

It appears that the defendants sold their glycerine just as 
it came from the digesters, having a density indicated by 314° 
B., but they concentrate this glycerine after the sale to a den- 
sity of 15° B., charging the customer the exact cost to them of 
the process of concentration, which was $1.55 per barrel of 
15° glycerine. 

(Gamble, page 1212, Q. 34; page 1216, Q. 71; pages 
1234 and 1235, Q. 90.) 

And Mr. Gamble also testifies that it took 6% barrels of 

crude glycerine to make one barrel of 15° Baume. 
(Gamble, page 1216, Q. 71.) 

From this it appears that é/e cost to the defendants of evapo- 
rating 5% barrels of water was $1.55 or $o.2878 per barrel. 

To evaporate the 50,240 barrels of surplus water, which 
they would have had to get rid of had they used the old pro- 
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cess, would have cost the defendants 50,240 X $.2818 = 
$14,157.64, which subtracted from the sum, $23,702.23, which 
the glycerine would have been worth after concentration, 
leaves $23,702.23 — $14,157.64 = $9,044.60 as the total real 
value of the 65,312 barrels of old process glycerine. 

The difference between this sum and the cash actually re- 
ceived by defendants for their glycerine, $103,143.03—$9,644.60 
= $93,498.43, is the gain which defendants have made in the 
item of glycerine from their use of the patented process. 

In the following table this calculation is worked out in de- 


tail :-— 
Gain in Glycerine. 
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13,702 22,265 68 13,702 3,162 5,138 22 10,540 2,970 17 2,168 05 20,097 63 11 13,264 43 


14,541 33,782 53 14,54! 3,355 7,795 95 11,186 3,152 21 4,643 74 29,138 79 


65,312 | $103,143 02 15,072 $23,802 19 50,240 $14,157 62 $93,494 25) $55,674 05 


Complainant's calculation favorable to defendants. 


This calculation is much more favorable to the defendant 
than proven facts warrant, for it leaves out of consideration a 
number of facts which would, if considered, prpbably demon- 
strate that they could have got nothing for their glycerine had 
it been made by the old process; among these the following 
may be mentioned :— 


14,062 23,586 84 14,062 3,245 5,443 11 10,817 3,048 23 2,394 58 21,191 96] 10 | 12,715 17 
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First.—In assuming that the density of 34° Baume in the 
old process solution was entirely due to glycerine present, we 
leave out of consideration the fact that it must have been, toa 
large degree, due to the presence of soluble lime salts; for, 
where fourteen per cent. of lime was used, all the soluble 
acids in the fat will take up their full equivalents of lime, 
though where but one per cent. is used, they are but partly 
neutralized. 

Second.—In considering that the amount of glycerine water 
from the old process was equal in bulk to the amount which 
the defendants actually obtained, we are more favorable to the 
defendants than the fact warrants. 

Tiurd.—It is perfectly evident that the process of concen- 
trating glycerine results in a large loss of glycerine. This is 
evident from Mr. Gamble’s statement, that it takes six and 
one-half barrels of a density of 314° to make one barrel of a 
density of 15°. 

In our calculation, however, we have assumed that no gly- 
cerine was lost in concentrating it to 314°. 


SAVING OF Far. 


In the old process, as these defendants used it, lime equal to 
fourteen per cent. of the fat was used to form a lime soap and 
afterwards precipitated by means of acid. The sulphate of 
lime thus formed was precipitated in the tank, where it formed 
a thick mud for about a third of its height. In this mud a 
large quantity of fat acids was most intimately entangled. 
The only way of separating and saving this fat was by repeat- 
_ ed boiling and stirring, so as to give the little drops or parti- 
cles of oil a chance to disentangle themselves and rise to the 
surface, where they were skimmed off and saved. 

The total yield of fat acids by the old process after saving 
all that could be saved from the sulphate of lime is stated to 
be ninety-five pounds to each one hundred pounds of fats 
treated. 

J. Gamble, page 1218, Q. 16; 
N. Ropes, Jr., page 570, Q. 20; 
J. C. Verdin, page 164, Q. 153. 
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From a test made for the purpose, Mr. Ropes found the 
yield from the patented water process, using one-half per cent. 
of lime, to be ninety-seven per cent. 

Ropes, pages 570, 2-21. 

And Mr. Verdin states, page 403, Q. 26, also pages 444, < 
Q. 27, that a saving of two per cent. was effected by using 
the water process instead of the old lime process. 

The evidence of Ropes and Verdin is that of adverse crit- 
ics. Ropes was, when he made the test, experimenting to as- 
certain the value of the new process before purchasing the 
right to use it, and Verdin was a partner of Mitchell, the de- 
fendant in the suit, in which his testimony was given. 

Their evidence is confirmed by the papers called “ Context 
of Defendants’ Exhibit, No. 2,” printed page 1553, where it is 
stated that in a public experiment with the water process, 
Cloetz obtained 97.5 per cent. of fat acid of the most excellent 
quality. 

The rest of the testimony on this point is that of parties di- 
rectly interested in this suit, and therefore not entitled to so 
much weight. 

Mr. Proctor (page 1220, Q. 16) says that more than twenty- 
five years ago, while learning the business, then (1850 to 1858) 
employing only the old process, he made a series of trials and 
got from 95 to 97 per cent., according to the cleanness of the 
stock. The records of these trials were destroyed twenty 
years ago. At page 1229, Q. 94, he weakens and says that 
the yield was adout 95 per cent., the 97 per cent. yields being 
exceptional. It will be noted that he disagrees with his se- 
nior partner, J. Gamble, who says they always calculated 
on 95 per cent. (page 1218 Q. 16.) 

Mr. J. N. Gamble describes (page 1344, Q. 23) a trial made in 
July, 1882, upon 69,960 pounds of prime tallow in their di- 
gesters with one per cent. lime.. He got a yield of only 
94.36 per cent., which is 0.64 per cent. less than theaecognized 
yield by the old lime saponification. 

This shows at once that this trial is not reliable. There is 
no place where a loss can occur except in the sulphate of lime, 
which is thrown away after being washed. All the other 
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products are collected and worked up, and Mr. Gamble ob- 
tained 365 pounds of fat acid (0.52 per cent. of the fat treated) 
by the concentration of the glycerine water which would have 
been thrown away in their old process. The material used 
was prime tallow and it was well decomposed, and according 
to Mr. Proctor’s statement ought to have yielded 97 per cent. 
by the old lime process. 

On the other side we have B. C. Tilghman (page 1247, Q. 
5), Who says that laboratory tests made prior to 1859 gave 
about the same results as Ropes, and R. A. Tilghman (page 
1242, Q. 6) who after Proctor’s testimony made the test of 
treating a sample of the old process sulphate of lime four 
times by boiling with acid, ten or fifteen times with calcareous 
sand and acid, and three times with boiling alcohol, and found 
that after all this it still contained some fat acids. 

This, if true, conclusively proved that it is practically im- 
possible to extract all the fat, and xo attempt was made to re- 
but it. 

On the basis of the above testimony it would seem that the 
defendants using I per cent. of lime instead of 14 per cent. 
could save 1% of 2 per cent. of the fat = to 1.857 per cent. of 
all the fat treated. The value of this saving being $34,121.72, 
as is shown in the following table :— 


Savings on fat. 


| A | B | Cc : ae to Decem- 
| | a 
esac Lbs. of fat | Value of fat | ber pte : Ve 
worked. | worked. of 2 percent. | ears. Amount. 
| | of B=.01857. | 
1870 | 2,273,699 | $198, 358 09 | | $3,683 70 ae 13 | $2,873 28 
1871, -. 4,142,434 340,469 00, 6,322 51 12 4,552 20 
1872, . | 4,884,091 394,705 23 7,329 67 II | 4,837 58 
1873, . 5,411,229 393,239 76 7,302 46 10 | 4,381 47 
1874, -| 6,436,974 487,609 28| 9,054 09) 9 4,889 64 
1875, . | 174,350 23,074 48 428 48/8 yrs. 1173 mos. 230 66 


5 84 | $34,121 72) $21,767 83 
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SAVING IN Cost OF WORKING. 


The record shows that the digester process is much cheaper 
than the old lime saponification process in the items of labor 


and fuel. 
(a.) As to Labor. 


Mr. F. Verdin, testifies (Rec., page 403) that for each 8000 
pounds of fat decomposed by the old process a day’s labor of five 
men was required ; a day’s labor of one man was therefore 
required to decompose 1600 pounds of fat. 

Mr. J. N. Gamble, testifies (Rec., page 1344) that using the 
infringing process, his firm decomposed 33 digesters of 6500 
pounds each or 214,500 pounds per week, using the labor of 
only four men; this is equal to a day’s labor for one man for 
each 8940 pounds of fat decomposed. The infringing process 
thus enabled them to obtain 5% times the amount of decom- 
posed fat obtainable from the same amount of labor by the 
old process. ) 

Mr. Gamble’s testimony, on page 1344, was given with the : 
idea of showing the digester process in the best light, as 
against what he was pleased to call the complainant’s process. 
When before the master we referred to it in the above connec- 
tion, his counsel claimed that there were really two shifts of 
four men employed, a statement which is certainly not war- 
ranted by the testimony, but which is very probably true. 
On this basis, then, we would have a day’s labor of one man 
equal to 4470 pounds of fat, and the infringing process 
would be in labor but 234 times better than the old process. 


(0.) As to Fuel. 


Mr. F. Verdin (Rec., page 403), testifies that to decompose 
8000 pounds of fat by the old process required one ton of 
coal, or 280 pounds of coal per thousand pounds of fat 
worked. 

Mr. J. N. Gamble (page 1466), testifies that «by the infring- 
ing process each operation in a digester required (averaging 
his figures) 1358 pounds of coal to a charge of 6750 pounds 
of fat, or 200 pounds of coal per thousand pounds of fat 
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decomposed. This is only 7% as much coal as that required 
by the old process. 
Wuat CoMPLAINANT REQUESTED THE MASTER TO REPORT. 


On the basis of the above evidence, the complainant re- 
quested the master to report specifically the following facts :— 


First—That the gains, savings, and advantages for which 
the defendants must account according to the decree, are the 
gains, savings, or advantages which inured to them by reason 
of their use of the patented process instead of the lime saponi- 
ficaticn process. 

Second—That by reason of their use of complainant's 
patented process, the defendants have saved the value of 13 
pounds of lime for each 100 pounds of fat decomposed. 

Third—That the pecuniary value of the lime saved is 
$10,690.54. 

Fourth——That by reason of their use of complainz.nt’s pro- 
cess, the defendants have saved the value of 39 pounds of sul- 
. phuric acid for each 100 pounds of fat decomposed. 

Fifth.—That the pecuniary value of the sulphuric acid saved 
is $229,784.11. 

Szath.—That by reason of their use of complainant's process, 
the defendants have obtained stronger and purer glycerine 
water. 

Seventh.—That the increased value of the glycerine by rea- 
son of its strength alone, exceeds the value of the glycerine 
obtainable by the old process by $93,494.28. 

E:ghth——That by reason of their use of the complainant's 
process, the defendants have saved a net loss of fat treated, 
and which was thrown away in the old process. 

Ninth—That the value of this saving is $34,121.72. 

Lenth—That by reason of their use of complainant’s pro- 
cess the defendants have saved the wages of eighteen men for 
each full day’s work. 

Lleventh—That by reason of their use of complainant's pro- 
cess defendants have saved a considerable quantity of coal. 

Twelfth —The amount of the accrued interest on the sums 
for which the defendants must account. 
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DEFENDANTS’ TESTIMONY. 


In one sense practically all of the evidence in the account 
may be said to be that of the defendants. Every fact which 
complainant requested the master to report is estabiished 
either by the evidence of the defendants themselves or of 
witnesses called by them. 

There is, and can be, no question but that the amount of 
gains and savings which we requested the master to find in 
the items of lime, acid, and amount of glycerine, were actually 
pocketed by the defendants by reason of their use of the in- 
fringing process rather than their old lime saponification 
process. 

That defendants also saved the expense of concentrating 
the old process glycerine from a density of 34° to a density 
of 31%° cannot be disputed, but as to this defendants argue 
that the evidence on which we rely is not sufficient to make 
out the fact that each barrel’ of water necessarily evaporated 
would cost §.2818. 

That there is in the old process a necessary loss of fat 
acids is clear, and that by the water process there can be no 
loss is beyond question. But here again defendants question 
the sufficiency of our process to make out the pecuniary 
value of this saving. 

That the infringing process is in labor and fuel cheaper 
than the old process is of course beyond question. 

But the defendants claim that the infringing process em- 
bodies modifications of the patented process in its use of one 
per cent. of lime and of a double dose of water, and that for 
any increase in the savings due to these alleged modifications 
they are not to account; and they undertook to prove that 
water alone would not effect a practically useful decomposi- 
tion of fat—that a little lime was essential to a practical use 
of the process—and therefore that the whole of the savings 
were due to this “ modification.” 

In aid of this proposition the defendants constructed a coil 
apparatus, which they claimed to have built and operated in 
way described by Mr. Tilghman in his patent, and through 
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their so-called “experts” they made a number of other ex- 
periments as to the chemical power of water upon fats. 

The above contention will be fully discussed by us in our 
argument in support of our exceptions to the master’s report 
and in this statement it is only necessary to note that the 
plaintiff claims to have demonstrated that it is absolutely 
baseless by facts and admissions drawn from the defendants’ 
own witnesses and has not found it necessary or worth while 
to call a single witness in rebuttal. 

One other point which defendants sought strenuously to 
establish was that fats could be decomposed by distillation 
with superheated steam, and that this so-called steam-distilla- 
tion process was of greater economy than the old lime process, 
and therefore a more fitting standard of comparison. Before, 
however, this branch of their case was fully developed it was 
abandoned, their own witnesses confessing that the pretended 
facts on which it was based were false. 

This curious affair we will also have occasion to discuss in 


the argumentative part of our brief. 


THE MASTER’S REPORT. 


The report of the Master will be found on pages 1196 to 
1206 of the record, and may be briefly analyzed as follows :—- 
I. 

He finds that the complainant did not manufacture, but 
exercised his rights under the patent by granting licenses at 
a substantially uniform rate of twenty cents per hundred 
pounds of fat treated, and that the complainant’s damage is 
the amount of this license rate with interest, amounting to 
$79,506.71 on October 7th, 1884. 

He finds that the old lime saponification process was more 
advantageous than any other open to public use during the in- 
fringement. 

3. 
He finds :— 
(a.) That by the old process the average amount of lime 
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and acid used by manufacturers was: of lime 13 
pounds, of acid 32% pounds. 
(6.) That in their use of the infringing process defendants 
used but 1 pound of lime and 3 pounds of acid. 
(c.) That they have therefore saved 12 pounds of lime and 
29% pounds of acid for each 100 pounds of fat, 
~ amounting for the 23,322,777 pounds of fat treated 
to 


2,798,733 pounds of lime at $0.35 36 per 


hundred, . ewe $9,868 33 
. 6,880,219 pounds of acid at $2.527 per 
ME, we tc ttl tl wt ee 6 ee 
Total saving in chemicals, . . . *$183,731 46 
4. 
He finds :— 


(a.) That the evidence is not sufficient to enable him to find 
: that two per cent. of the fat, or any certain quantity, 
was lost in the old process and saved by the new pro- 
cess. 
(4.) That there is no material economy in the cost (fuel, labor, 
wear and tear, &c.) of running the new apparatus 
rather than the old apparatus. 


He finds :— 

(a.) That the glycerine water of the old process had a 
density of only 34°, while by the infringing process 
the defendants got a solution of 314°, density. 

(d.) That the concentration of defendants’ solution from 
314° to 15° cost $1.55 per barrel at respondent's fac- 
tory, and that on the assumption that the cost of con- 
centration will be in like proportion for each degree, 
the cost of concentrating the old process glycerine 
would be about $.94 per barrel of 34°; but for 


reasons given he does not think the evidence suf- 


——- —_— — er 
a 


*The master makes an error in his addition, giving the total as 
$182,731.46, and this error is continued through all of his calculations. 
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ficient to enable him to make any finding as to the 
cost of concentration, and he therefore gives com- 
plainant no credit on this account. 


(c.) That the glycerine water of the old process was double 


in quantity the glycerine water of the infringing pro- 
cess, and that only defendants’ first charge of water 
was sold by them as glycerine. 


(d2.) That defendants’ total gain in glycerine was $61,- 


701.77. 
6. 


He finds :— 
(a.) That the value of fatty acids for the manufacture of 


candles depends largely upon their purity, and there- 
fore the practical value of any system of decompos- 
ing fats depends largely upon the completeness of 
the result, because there is, in case of an incomplete 
decomposition, first, a corresponding loss of fatty 
acids; second, an admixture of undecomposed fats, 
decreasing the value of the product. 


(6.) That evidence as to the practicability of the water pro- 


cess pure and simple in the coil, or Wright & Fouché 
apparatus, is too remote to be considered. 


(c.) That the evidence does not show that water alone was 


ever regularly used in such digesters as those of the 
defendants, and that several of complainant’s licensees 
tried to do so without success, and found it necessary 
to use a little lime. 


(¢.) That introducing the water into the digesters in two 


doses was an advantage. 


(c.) That defendants using their digesters at a pressure of 


225 pounds, and with the modifications of the use of 
one per cent. of lime and water in two doses, “ both 
“of which are shown by the evidence to be efficient,” 
obtained a good quality of fatty acids “ though not 
“fully equal to that obtained by lime saponification.” 


(f.) That the advantage derived by defendants from the 


“modifications” of the process are not involved in 
this suit. 


od 


— 


oe 
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(¢.) Here (page 1202) the master gives a list of what he 
called unsuccessful attempts by manufacturers to de- 
compose fats in digesters by water alone, compiled 
by him from the old parts of the record, and states 
that such testimony is uncontradicted and indeed 
corroborated by a// the evidence in point, and he 
finds in conclusion “ that the fatty acid product ob- 
tained by respondents operating in their digesters 
“for nine and a-half hours at an average pressure of 
‘225 pounds, by the action of water alone was inferior 

; “in value to the product of lime saponification.”* 

(/.) That the experiments made pending the hearing before 
the master at 225 pounds with water alone in defend- 
ants’ digesters yielded products containing ax 
average of 92.5 per cent. of fatty acids, while exper- 
iments at lower pressure showed products still more 
inferior. 

(7.) That, as compared with the results of lime saponifica- 
tion, the experiments at 225 pounds with water alone 
and in one dose show a /oss of 6 pounds of fatty acids 
for each 100 pounds of fat treated, avd an admixture 
of undecomposed fats seriously affecting the value of 
the product, and that the value of fatty acids was at 
least g cents per pound, and hence the drect Joss of 
fatty acids not less than 54 cents upon each hundred 
pounds of fats treated. 

(7.) That by reason of defendants’ use of one per cent. of 
lime, 2,028,024 pounds of fat were converted into lime 
soap by the action of the lime, 21,294,753 pounds of 
fat were converted into fatty acid mixture, containing 
92.5 per cent. of free fatty acids, by the action of 
the water, the further decomposition of such mix- 
ture being effected by modifications of complainant's 
process. 


‘ 


*We give this finding in the master’s words, and as _ in view of the 
fact that defendants never did operate with ‘* water alone,”’ it is obscure, 
we suggest that the master intended to state what would have been the 
fact 7/ they had so operated. 
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/ . 
He finds the net gains and savings as follows :— 
Amount saved in chemicals,. . . . . . . . . $182,731 46 
Amount gained in glycerine, . ..... . . 61,701 77 
Bedi k eee a ee 244,433 23 
Deducting loss of fatty acids, being 54 cents per 
hundred on 21,294,753 lbs. of fat, . . . . . 114,991 76 
Net gains and savings, . . . .. . . «$129,441 47 
8. 


He finds that the circumstances of the case are not such as 
entitle the complainants to interest on the savings. 


COMPLAINANT'S EXCEPTIONS. 


The exceptions taken by the complainant to the master’s 
report are printed, record, pages 1561 to 1563, and are re- 
printed in full in our assignment of errors, zzfra, pages 38-42 
In brief they allege that the master erred. 


First. 

In computing the chemical saving on an alleged average 
use of lime and acid in the old process by others instead of 
on the proportions actually used by the defendants. 

Second. 

In reporting that there was no material economy in the 

operation of the infringing process. 
Third. 

In reporting that the evidence was not sufficient to show 

the cost of concentrating glycerine from 34° to 34%. 
Fourth. 


In reporting that the glycerine sold by respondents was the 
product of the first charge of water only. 


ee ee = 
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Fifth. 


In reporting that the evidence as to decomposition by 
water alone by Mitchell was not to be considered. 


Sixth. 


In reporting that decomposition by water alone had never 
been regularly used in such apparatus of defendants. 


Seventh. 


In reporting that the defendants’ product was inferior to 
the product of the old process. 


Eighth. 

In reporting that the use of lime and of the device of a double 
dose of water were efficient modifications of complainant's 
process. 

Ninth. 

In reporting that the tests with water alone at 225 pounds 
pressure in defendants’ digesters produced results inferior to 
the old process. 

Tenth. 

In reporting that any deductions should be made from de- 
fendants’ actual gains and savings, by reason of the alleged 
modifications. 

Eleventh. 

In reporting the net gain and savings as $129,441.44 in- 
stead of $333,968.73. 

Twelfth. 

In reporting that the circumstances of the case did not 
justify an allowance of interest on the amount of net gains 
and savings. 


RESPONDENTS’ EXCEPTIONS. 


The exceptions of the defendants are printed.‘ (Record, 
pages 1563 to 1565.) They are twenty in number, and so 
all embracing as to enable any question imaginable to be 
argued under them. The first charges that there was no 
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license fee. The second excepts to interest on the license 
fee. The fourth charges that complainant has no right to 
sue or recover. The fifth excepts to any finding of gains or 
savings, and the rest, we believe, are but modifications of the 
following propositions :— 

First-—That water decomposition is impracticable without 
the use of a little lime. 

Second.—That the measure of the efficiency of the com- 
plainant’s process is to be judged by the efficiency of the coil 
apparatus described and disclaimed in his patent. 

Third.—That the coil wont work practically. 

Fourth—That it is to be assumed that the public derived 
all the benefit of the improvement in processes. 


THE FINAL DECREE. 


The case was argued on exceptions before the late Judge 
Baxter, who, after holding it for about a year, made the fol- 
lowing decree :— 


“RICHARD A. TILGHMAN 
“os, In Equity. 1877. 
“\WU£ILLIAM PROCTOR ¢e/ ad. 


“This cause having been heard upon exceptions to the 

“master’s report, and argument, as well in behalf of com- 

“ plainants as of defendants, and having been considered 

“by the court, it is now, at this February term, 1886, 

“ordered, adjudged, and decreed that the exceptions in 
“behalf of each party be overruled and said report con- 
“firmed and judgment entered for complainant for the 
“amount of damages reported by the master, to wit, 
“seventy-nine thousand five hundred and sixty-six dol- 
“lars and ninety-one cents ($79,566.91), with simple in- 
“terest upon the royalties from October 7th, 1884, to 
“February 4th, 1886, added thereto, making in the ag- 
‘ sregate eighty-three thousand two hundred and seventy- 
“five dollars and twenty-one cents; that complainant 
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“recover his costs, to be taxed, and that execution for 
“said damages and costs issue according to law.” 


The court gave no opinion, and the decree is in very evi- 
dent conflict with the decree and order of reference printed 
ante, page 1566, and while it purports to confirm the master’s 
report, it in fact revokes the reference. Very clearly this 
decree has no reference to the exceptions of either party, and 
is based solely on the judgment of the court that a patentee 
can have no recovery in excess of an established royalty and 
interest thereon. 


THE APPEAL. 


The complainant immediately appealed from the above 
decree, caused the record to be certified to this court, and 
moved the advancement of the hearing on the ground that 
the case had before been before this court on the merits. 
Shortly afterwards the defendants also took an appeal. 


Assignments of Error. 


I. 


The court below erred in directing judgment to be entered 
for the complainant for the amount of the license fee and 
interest only, whereas the learned court should have directed 
judgment for the full amount of the gains and savings accru- 
ing to the defendants by reason of their infringement. 


IT. 


The court below erred in refusing to allow the following 
exceptions taken by complainant to the Master’s report, 
whereas the learned court should have allowed the same : — 


First Exception.—For that the learned Master erred in 
reporting the amount of the saving in chemicals by 
computing the said savings on the alleged average 
amounts of lime and acid employed in the old process 
by different manufacturers. 

Whereas, He should have reported that the defendants 
while manufacturing under the old lime saponification 
process used fourteen pounds of lime to each hundred 
pounds of fat and three pounds of acid to each pound 
of lime; and should have computed the saving to them 
by reason of their infringement at thirteen pounds of 
lime and thirty-nine pounds of acid for each hundred 
pounds of fat, giving for the total quantity of fat treated 
during the infringement : 


3,031,957 pounds of lime at $.3526 per 


a $10,690.54 
9,095,948 pounds of acid at $2.526 per 
a are ae 229,784.11 


Total saving of chemicals, . . $240,474.65 
(38) 
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SEcoND ExcepTion.—For that the learned Master erred 
in reporting that no material economy in operation 
was secured by the defendants’ change of process. 

IVhereas, He should have reported that large savings in- 
ured to the defendants in the amount of product, the 
labor required, and in fuel, by reason of their use of 
the patented process. 


THIRD Exception.—For that the learned Master erred in 
reporting that there was no testimony establishing the 
cost of concentrating glycerine water of a density of 
34° B. to a density of 3° to 34° B., and in reporting 
that the complainant was not entitled to recover the 
amount saved to respondents by reason of the greater 
strength of their crude glycerine water. 

IVhereas, He should have reported that the testimony 
showed the cost of concentrating glycerine water of 34° 
; to a density of 3° or 314°, was not less than $.9493 to 

. $1.07 per barrel of 3° or 314°, and that this amount 

had inured to the respondents as savings from their use 
of the patented process, amounting in all to at least 


$14,570.75. 


FourtH Exception.—For that the learned Master erred 
in reporting that the glycerine water sold by the re- 
spondents was the product of the first charge only of 
the water used by the respondents in their infringing 
process, and was equal to but half the weight of the 
fat, and that in consequence the glycerine water of the 
old process was double the quantity of that sold by 
them during the infringement. 

IVhercas, The Master should have reported that the evi- 

dence showed that the glycerine water sold by respon- 

dents was practically equal in weight to the fat used and 
certainly as great in bulk as the glycerine water pro- 
duced by the old process. Applying this cotrection to 
the Master’s “ Table B,” page 1206, the amount of gain 
by digesters, exclusive of cost of evaporation, should 
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be $82,422.40, instead of $61,701.77, as reported by him 
in said table. 


FirtH Exceprion.—For that the learned Master erred in 
reporting that the operation and product of Mitchell’s 
apparatus was not material to this case. 

Whereas, He should have reported that Mitchell carried on 
the complainant’s process in an apparatus substantially 
similar to that used by respondents; the two forms of 
apparatus being at the date of complainant’s patent 
well-known mechanical equivalents for effecting an ad- 
mixture of fluids. 


SIXTH Exception.—For that the learned Master erred in 
reporting that saponification of fats by water alone has 
never been regularly employed by any one in such di- 
gesters as the respondents used. 

Whereas, He should have reported that Mitchell, in a sub- 
stantially similar apparatus, never used anything but 
water and produced the best decomposition of any man- 
ufacturer in the country. 


SEVENTH Exception.—For that the learned Master erred 
in reporting that the product of the process as used by 
respondents was inferior in quality and value to the 
product of the old lime saponification process. 

Whereas, He should have reported that while the compara- 
tive quality and value of the fat acids produced by lime 
saponification are not proved; there is every reason to 
believe that they were notably inferior to those of the 
fatty acids of respondents’ infringing process. 


EIGHTH Exception.—For that the learned Master erred in 
reporting that the alleged modifications of the patented 
process used by respondents, viz., the use of one per 
cent. of lime and a double dose of water are both shown 
to be efficient. 
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Il hereas, He should have reported that the said use ot 
lime was shown by the evidence to be not only useless 
but harmful, and the use of the water in two doses to be 
unnecessary. 


NINTH ExceptTion.—For that the learned Master erred in 
reporting that the evidence showed that the respond- 
dents operating their digesters with water alone, for 
nine and a haif hours, at a pressure of 225 pounds, ob- 
taine fatty acids inferior to those obtained by lime sapon- 
ification. 

Whereas, He should have reported that the result of the 

. experiment made by the respondents showed that with 
water alone applied in a single dose equal to the quantity 
used by the respondents in the infringing process, and 
heated to a pressure of 225 pounds, practically perfectly 
decomposed fatty acids were produced in eight anda 

half hours. 


TentH Exceprion.—For that the learned Master erred in 
reporting that any deduction should be made from the 
amount of the saving in chemicals accruing to respondents 
for the alleged modifications on complainant's process 
used by respondents. 

IVhercas, He should have reported that the savings in chem- 
icals accruihg to respondents were entirely and solely due 
to their use of complainant’s process. 


ELEVENTH Excerrion.—For that the learned Master erred 
in reporting the amount of the gains and savings accru- 
ing to respondents from the use of complainants’ process 
as $129,441.47. 

Whereas, He should have reported the net gains and sav- 
ings accruing to respondents from their infringement as 
from glycerine at least, . . ..... . . $93,494 28 

Saving inchemicals, . ... . . . 240,474 65 


CO re 
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TWELFTH Exception.—For that the learned Master erred 
in reporting that the circumstances of this case are not 
such as to entitle the complainant to interest on the 
amount of savings found to have accrued to respondents 
by reason of their infringement. 

IVhereas, He should have reported that the circumstances 
of this case are such as to render the allowance of inter- 
est on said savings eminently proper and advisable. 


ITT. 


The court below erred in refusing to enter a judgment for 
the complainant for the amount of the gains and savings af- ; 
fected by defendants, to wit, $333,968.93, together with inter- : 
est thereon from the date when such gains and savings 
accrued. 


Argument for Complainant as 
Appellant. 


MEASURE OF DEFENDANT'S LIABILITY. 


Conflict between interlocutory and final decrees. 


# The final decree in this case awards to the complainant 
only damages, measured by the established royalty which 
he was accustomed to receive from those who occupied con- 
tractual relations with him. 
[t can only be reconciled with the interlocutory decree 
which directs the payment to complainant of “ whatever 
“ profit or saving has accrued to or been effected by the de- 
“fendant by the use of the process * * * as well as any 
“damages 7m excess thereof,” on the assumption that the 
damage to complainant was greater than the defendants’ 
profits; but as the master reported profits in excess of the 
damages, and the court in its final decree overruled all of the 
defendants’ exceptions, it is evident that the decrees cannot be 
reconciled, and that it was the intention of the court to set 
aside and vacate the interlocutory decree. 
Lower court really decided that damages only can be recovered. 
In fact, while the court below did not see fit to give any 
reasons for its action, there can be no question but that it 
acted on the principle that a patentee’s recovery in equity 
must not be in excess of his damages as measured in an action 
of trespass. 


Accounting for profits the settled practice in equity—Act of 1870. 
6 
That an accounting for profits as ordered in the interlocutory 
decree is the proper mode of ascertaining an infringer’s lia- 
bility in equity can hardly be questioned. 
(43) 


Pee TRA yt ANAT 
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Up to the passage of the act of i870 (Rev. Stat., section 
4921),* a court of equity could make no other decree, and cer- 
tainly it was neither the intent or the meaning of the act to 
interfere with the power of the court to grant equitable relief. 
From the wording of the statute it might indeed be argued 
that Congress intended to provide an additional protection 
for the intellectual property of inventors by superimposing 
upon the equitable relief of an account for profits, the penalty 
of damages, and that the concluding part of the section, 
authorizing the chancellor to increase the actual damages, 
strongly supported this construction. 

We only refer to this act now, however, as showing that the 
uniform practice of courts of equity in ordering an account 
for profits in infringement cases was not only unquestioned, 
and their power to do so unimpaired, but that on the con- 
trary, this practice was expressly approved by Congress in 
language having almost, if not quite, the force of a mandatory 
direction to decree the profits to the patentee. 

That in view of the uniform practice of the courts, thus 
sanctioned by Congress, this court will adopt the view on 
which the decree of the court below is based, and rule that a 
patentee’s damage as measured in an action of trespass for 
infringement is the maximum of the recovery which a court 
of equity will decree against an infringer, we cannot assume, 
for so great a change in the settled law would be a legislative 
rather than a judicial act. 

Since then this is a suit in equity, the interlocutory decree 

* SECTION 4921. The several courts vested with jurisdiction of cases 
arising under the patent laws shall have power to grant injunctions ac- 
cording to the course and principles of courts of equity, to prevent the 
violation of any right secured by patent, on such terms as the court may 
deem reasonable ; and upon a decree being rendered in any such case 
for an infringement, the complainant shall be entitled to recover, in addi- 
tion to the profits to be accounted for by the defendant, the damages 
the complainant has sustained thereby; and the court shall assess the 
same or cause the same to be assessed under his direction. And the 
court shall have the same power to increase such damages, in its discre- 


tion, as is given to increase the damages found by verdicts in actions in 
the nature of actions of trespass upon the case. 
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was correct, and the defendants must account to us for their 
gains and profits; the account is a necessary concomitant to 
the jurisdiction, and the jurisdiction of equity in this case has 
never been questioned. 

Nor, were ita debatable question, could it be raised at this 
time, after this court had entertained the case and finally 
passed upon all questions except that of this account. 

Principles of the equitable rule. 

The equitable rule for the assessment of damages has its 
roots, first, in the principle that the wrongdoer should not 
profit by his wrong, and, second, in tenderness to the wrong- 
doer, since it takes from him only that which he has dishon- 
estly acquired. This rule is not only just and reasonable, 
but it is necessary for the public interest. As is pointed out 
by Mr. Justice Swayne, speaking for this court in the case of 
Rubber Co, vs. Goodyear, 9 Wall, 804, where the patent in 
suit was for a new article of manufacture :— 


“* * ©The profits made in violation of the rights of the 
“* complainants,’ in this class of cases, within the naming 
“of the law, are to be computed and ascertained by find- 
“ing the difference between cost and yield. =—= - » 

“ The rule ts founded on reason and justice ; tt compensates 
“one party and punishes the other: it makes the wrong- 
“ docr Liable for actual, not possible gains. The controlling 
“consideration ts that he shall not profit by his wrong. 
“A MORE FAVORABLE RULE WOULD OFFER A PREMIUM 
“TO DISHONESTY AND INVITE TO AGGRESSION.” 

The circumstances of this infringement to which we will 
shortly call the attention of the court, most forcibly illustrate 
the truth of what the court then said as to the necessity of the 
rule and the mischief which would be caused by a milder one. 

The defendants and the court below take the view that 
tenderness to the wrongdoer is the controlling principle of 
the equitable rule, and that while the chancellor would say 
to the wronged patentee, that no matter how great his dam- 
age, he could have in equity ov/y the profit or advantage 
actually accruing to the infringer, in spite of the fact that 
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such profits might be absurdly small owing to unskillful 
management, he would on the other hand abrogate the rule 
and hold the patentee to a rigid proof of his damages if it 
appeared that the infringer derived more profit out of the 
invention than its owner. In short, that while the court 
would not take into consideration the fact that the complain- 
ant was a successful competing manufacturer, and attempt in- 
directly to make him whole as a manufacturer, it would if he 
were an unsuccessful manufacturer or a mere patent owner 
abrogate the equitable rule in favor of the defendant. Surely 
this cannot be so. If the question, whether the patentee was 
himself a manufacturer working under his patent, cannot be 
regarded in one case in favor of a plaintiff, it cannot be 
regarded in another against a plaintiff. 


The rule uniform and firmly established. 


But the question as to whether gains and profits are the 
rule of recovery is not now to be settled. It has long been 
the settled practice of the courts, not only in this country but 
in England, and has been adopted and enforced by this Court 
in every case that has been before it, and so far from holding 
that the measure of accountability was different where a pat- 
entee worked under his patent and where he did not, the court 
has repeatedly and uniformly given to owners exercising their 
rights by granting licenses the same uniform and certain re- 
lief that it affords to manufacturers. 

Among the cases which establish the equitable rule of ac- 
countability, and to which we wish especially to refer, are :— 

Mowry vs. Whitney, 14 Wall., 620, 
which is especially in point, since the patent there mentioned 
was, like Mr. Tilghman’s, for a process, and because the rules 
which govern the accounting in cases where the infringement 
consists of the use of a process, are very carefully explained. 
It is in exact accordance with these rules that we have proved 
our claim. 

Mevs vs. Conover, 11 O. G., 1111. 

In this case, which is a decision of this Court, the doctrine 
of J/owrv vs. Whitney is applied to a case where the use of the 
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whole mechanism of which the patented device formed a part 
was shown to be unprofitable. Mr. Justice Strong states the 
law, as follows :— 


“* * In the ascertainment of profits made by an infringer 
“of a patented invention, the rule is a plain one. The 
“profits are not all he made in the business in which he 
“used the invention, but they are the worth of the an- 
“vantage he obtained by such use—or, in other words, 
“they are the fruits of that advantage. A/owry vs. Whitney, 
“14 Wall,651. Weare not convinced that the rule de- 
“clared in that case was not followed in this. The patented 
. ‘invention infringed by the defendant was a new and im- 
; ‘proved machine for splitting kindling wood, and a dis- 
“tinguishing feature of it, perhaps the principal feature, 
‘““was a device for the automatic feeding of the wood to 
| “the reciprocating splitting knives or cutters, by a mov- 
ae ‘able platform or apron carried forward by an endless 
4 ‘chain. That device the defendant used, though it is 
“said he used it in another machine, known as Green’s. 
‘The evidence is full and uncontradicted that an advan- 
“tage is gained in splitting kindling wood by a machine 
‘with that device of at least seventy-five cents a cord over 
“splitting it by hand or without that device. It was in 
‘harmony with this evidence the Master reported and 
“the Court decreed. 

“It is urged, however, that the Green machine, in which 
“the defendant used the plaintiff’s invention, was old and 
“ defective, and that no profits were actually received from 
‘such an use. But if such be the fact, if the defendant 
‘was a loser by splitting wood with the Green machine, 
“his loss was less to the extent of seventy-five cents on 
“each cord split, then it would have been had he not used 
“the patented invention. Such a result was equivalent 
“to an equal gain, and it was rightly estimated as a part 

“of the profits for which the infringer was responsible.” 


The same point was decided in the same way in the cases 
on The Cawood Patent, 4 Otto, 695 (see pages 709 and 710). 
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In Birdsall vs. Coolidge, 3 Otto, 69, where the question be- 
fore the court was the measure of damages in a suit at law, 
Mr. Justice Clifford, referring to suits in equity for patent in- 
fringements, says :— 

“ Damages of a compensatory character may also be allowed 
“to a complainant suing in equity, in certain cases where 
“the gains and savings made by the respondents are 
“clearly not sufficient to compensate the complainant for 
“the injury sustained by the unlawful violation of the ex- 
“clusive rights secured to him by the patent. Gaius and 
“ profits are still the proper measure of damages in equity 
“ suits, except in cases where the injury sustained by the in- 
“ fringcement ts plainly greater than the aggregate of what 
“cas made by the respondent, in which event the provis- 
“ion is that the complainant ‘shall be entitled to recover, 
“<tn addition to the profits to be accounted for by the re- 
“* spondent, the damages he has sustained thereby.’ ” 

In the cases on the Cawood patent the invention was of 
such a nature that it could only be enjoyed by granting 
licenses, yet this court not only applied the equitable rules, 
but held the defendant accountable for the savings as meas- 
ured by the relative economy of the patented method and the 
next best method open to them, in spite of proof that the de- 
fendants had derived no actual benefit from their infringement. 

These cases, with the exception of Mevs vs. Conover, are, 
together with the other leading cases in this court and in the 
English Court of Chancery, reviewed in the opinion delivered 
by Mr. Justice Matthews in Root vs. Railway Co., 105 U. S., 
789, where in conclusion it is stated, (pages 214 and 215) :— 

“Tt is true that it is declared in those cases that, in suits in 
“equity for relief against infringements of patents, the 
“patentee, succeeding in establishing his right, is en- 
“titled to an account of the profits realized by the in- 
“fringer, and that the rule for ascertaining the amount ot 
“such profits is that of treating the infringer as though 
“he were a trustee for the patentee, in respect to profits. 
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‘‘ All that was meant in the opinions referred to was to de- 
“ clare according to what rule of computation and meas- 
“urement the compensation of a complainant would be 
“ascertained in a court of equity. 

* % * * * * * * * * 

“The rule adopted was that which the court in fact applies 
“in cases of trustees who have committed breaches of 
“trust by an unlawful use of the trust property for their 
“own advantage ; that is, to require them to refund the 
“amount of profit which they have actually realized. 

* * * * * * * * % * 

“ And the particular rule was formulated, as will be seen by 
“reference to the cases already referred to, out of tender- 
“ness to defendants in order to mitigate the severity of 
“the punishment to which they might be subjected in an 
“action at law for damages, and because it was thought 
“more equitable merely to deprive them of the actual 
“profits arising from ‘their wrong, than to make no al- 
“lowances, in estimating damages, for the cost and ex- 
“pense of the business in the prosecution of which they 
“had violated the rights of the complainant. 

Be * * nk * * x * x: Xx 

“ The rule itself is reasonable and just, though sometimes 
“perverted and abused. /¢ has been constantly acted 
“upon by the courts,” 


The defendants cite this case as though it ruled that the 
consideration of tenderness to the defendants was the domi- 
nating, the all-controlling, principle of the equitable rule, and 
that it was only necessary for it to appear that an infringer 
was likely to pay more for the theft of an invention than hon- 
est men had paid for the right to use it legally, to cause the 
court to set aside their uniform rule and adopt a measure of 
damages which would put a premium upon dishonesty. But 
such is assuredly not the true meaning of the opinion, and noth- 
ing could be clearer than its finding that the equitable rule 
was a fixed and certain incident of equitable jurisdiction. 

That in referring to the fact that the equitable rule had at 
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times been abused the court did not have reference to its 
application in such cases as the present is clear from the fact 
that in Zhomson vs. Wooster, 114 U. S., 104, decided by this 
court since Root vs. Railway Company, the facts as to the in- 
ventor’s mode of exercising his rights were the same as in 
this case. 

The patent was for a folding guide as a device for folding 
certain classes of goods. It appeared by the master’s report 
(page 106) that the infringer had saved, by using the infringing 
machine, three cents on each piece of six yards folded by 
him, this gain being ascertained by comparing the actual cost 
with the cost of the most advantageous method open to legal 
use by the infringer, and amounting to $6089.35, which the 
master reported as the profits. 

That during the period of the infringement the complain- 
ant depended upon license fees for his compensation for the 
use of his patent, and that according to the established license 
rate the defendants would have paid, if they had been licensed, 
the sum of $1350, which the master reported as the damages. 
And it also seems (see page 107) that during the infringe- 
ment folded strips were an article of merchandise, cut and 
folded by different parties at a charge of twenty-five cents for 
one hundred and forty-four yards. 

The court below overruled the defendant’s exceptions and 
made a decree in favor of the complainants for the profits, 
disallowing the damages (see page 108), and this decree was 
confirmed here on appeal, Mr. Justice Bradley, in delivering 
the opinion of the court, saying :— 


“The second objection to the report is, that the master, in 
“estimating the profits chargeable to the defendants, did 
“not take into account the fact that folded strips, such 
“as those used by the defendants, were an article of mer- 
“ chandise, cut and folded by different parties at a charge 
“of only twenty-five cents for one hundred and forty-four 
“yards. To this objection it may be observed, that the 
“evidence before the master did not show by what pro- 
“cess such folded strips wei made, nor whether they 
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“were not really made by infringing the complainant’s 
“patent. As the proof stood before the master, they 
‘“ must have been made by the use of the complainant’s ma- 
‘“ chine, for there was no other known machine by which 
“they could have been made at any such cost. And if 
‘made by the use of complainant’s machine, the inference 
“must be that the persons making them were infringing 
“the complainant’s patent, for they are not named in the 
“list of those to whom the complainant had granted li- 
‘“‘censes, which list was presented before the master at 
“the defendants’ request. If made by such infringement 
“they can hardly be set up against the complainant to 
‘reduce the amount of profits made by the defendants. 
“There is something singular about this part of the case. 
“Tf folded strips, suitable for the defendant's purpose, 
“could have been procured in the market by them at 
“such a low price as is pretended, why did they not pro- 
“cure them in that way after being enjoined against 
“using the complainant’s machine, instead of making 
“them by the disadvantageous method of using a single 
“folder and folding one edge ata time? Was it froma 
“knowledge of the fact that the persons who folded such 
“ strips were infringing the complainant’s patent, and a 
“consequent unwillingness to become further compli- 
“cated in such infringements? At all events, since the 
“defendants chose to make their own folded strips in 
“their own factory, instead of going outside to purchase 
“them, or have them made by others, they cannot justly 
“complain of being accountable for the profits realized 
“in using the complainant's machine for that purpose. 
“It might have been a better financial operation to have 
‘ bought of others, or employed others to make the fold- 
“ed strips which they required, just as, in the case of the 
“ Cawood patent, the railroad company would have done 
“better not to have mended the ends of their battered 
‘rails, but to have had them cut off; but as they chose 
“to perform the operation they became responsible to 
“the patentee for the advantage derived from using his 
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“machine. Cawood Patent, 94 U. S., 695, 710. We do 
“not think that the objection is well taken.”* 


And in the recent case of irdse// vs. Shaliol, 112 U. S., 485, 
Mr. Justice Gray, who delivered the opinion, quotes and adopts 
the language of Vice-Chancellor Wood in the case of /exz 
vs. Bibby, L.R. 3 :q., 308. 

In this case, after the decision of the court in favor of the 
patentee, the defendant through*his counsel offered to pay to 
the plaintiff the same royalties paid by others, or to pay them 
into court pending the appeal. The plaintiff’s counsel refused, 
stating that the plaintiff would not accept from a litigant the 
same royalties that others paid, and that it was contrary to 
the practice in patent matters that he should do so. It was in 
this connection that the Vice-Chancellor used the language 
quoted by Judge Gray, and which was as follows :— 


“ As to the royalties, I cannot compel the plaintiff to ac- 
“cept the same royalty from these defendants as he re- 
“ceives from others. I cannotin the decree do less than 
“ sive the plaintiff his full right and I cannot bargain for 
“him what he may choose, or may not choose, to do.” 

In view of these cases it can scarcely be argued that this 

court has ever been in doubt as to the application of the 
equitable rule to cases like the present, or that there is any 


* Appellant’s brief in this case embodies exactly the same points urged 
here for the defendants. On page 30's, after reciting the case of Woos- 
ter vs. Taylor, 14 Blatch., 487, counsel says :— 

‘* In that case as in this one, the damage, if any, to the complainant, 
‘‘was the loss of his royalty; and the proffto the defendant was 
‘‘merely the saving of that royalty. That saving when proved clear/y 
‘‘is the measure of profits. The gain or advantage to defendant 
‘*should be thus measured, and not by comparing the double guide 
‘“wirh hand work. 

‘It was open to defendants to buy a license at established rates; by 
‘refusing to do so, they saved or gained the price of that license, 
‘and that was their sole profit. At law, such gain would be 
‘‘termed damages, in equity it would be termed profits, in essence 
‘‘they were identical—they differ only in respect to the terms applied 
‘*on different sides of the court. Where there is wickedness in the 
“ infringement, the court can, on motion, increase the damages and 
‘*thus compensate complainant for expenses beyond taxable costs.’’ 
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warrant for the contention that a chancellor will relieve an 
infringer from the consequence of his wrong, and make a 
contract with him in behalf of the patentee, by which he will 
be placed in the same position as a licensee, nay, in a better 
position, for he will have had the use of the money which the 
licensee would have paid to the patentee. 

Among the Circuit Court cases which have not been ap- 
pealed to this court, are IV’7//iams vs. R. R. Co., 18 Llatch., 181, 
and Avoxr vs. Mining Co.,6 Sawyer, 430, in both of which cases 
the complainant was shown to have derived his profits entire- 
ly from license fees; yet in both cases the court, Judge 
Blatchford in the one case, and Judge Sawyer in the other, 
held the infringer liable for the full amount of his gains or 
profits. In no case has the court sitting in equity refused to 
hold the defendant accountable for his profits or intimated 
any doubt but that this accountability is the fixed rule in 
equity. 

To the same effect see IVooster vs. Taylor, 14 Blatch., 403, 
where Judge Wheeler had before him the same patent and 
the same question as to profits and damages as was before 
this court in Thomson vs. Wooster, and when his decree for 
profits was the same as that confirmed here. 

Alleged severity of equitable rule as applied to this case. 

Defendants in their argument below have attempted to sup- 
port their assault upon the equitable rule as to an infringer’s 
accountability, by trying to make out that the rule bore upon 
them with especial hardship. 

Pretense that defendants have not recewwed profits (a) unma- 
terial, (b) unfounded. 

First, they argued that it was to be judicially presumed that 
the result of Mr. Tilghman’s discovery was to reduce the price 
of fatty acids to the extent of the saving in their cost of manu- 
facture which his invention effected, and that, therefore, the 
benefit of the invention was derived solely by the public, and 
did not inure to the manufacturer as a profit. Under the law 
as explained in the Cawood cases, in Thomson vs. Wooster, 
and in Mevs vs. Conover, this would make no difference in the 
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defendants’ liability, even if proved; but it would be hard on 
the defendants, and in pressing this in connection with their 
law point counsel doubtless had in mind the proverbial fact 
that “hard cases make bad law.” 

But there is not the faintest justification in the record for 
the assertion that the introduction of the water process 
effected any change in selling prices. It was certainly not in- 
cumbent on the complainant to prove that it did not, after he 
had proved the saving and gain which the infringer derived, 
and if we had attempted to follow the fat acids into the subse- 
quent stages of their treatment and institute an inquiry as to 
the defendants’ profits from the sale of soaps and candles, the 
defendants would have bitterly and successfully resisted. If, 
however, there were any facts which would justify counsel’s 
assumption of a fall in price, it can hardly be doubted that de- 
fendants would have proved them. One thing we know, that 
is, that the old process glycerine was practically valueless. 
Even the small quantities that were used prior to 1854, and 
which were sold at four dollars a pound, were not made from 
the manufacturers’ refuse water, but by a slow and expensive 


process which practically destroyed and wasted the fatty — 


acids (see Shoemaker, pages 1236, &c.) 

Mr. Tilghman practically created glycerine as an article of 
manufacture and every cent of the hundred thousand dollars 
the defendants got for their glycerine they owed to his inven- 
tion. 

For the rest, large as the savings of lime and acid may 
seem in the aggregate, they are but a small percentage on 
the business done, and would affect but slightly the cost of 
candies and soap, which were the things sold by defendants. 
It clearly appears that the patented process and the old lime 
process, and even processes less advantageous than it, were 
for many years used simultaneously by competing manufact- 
urers, Which would certainly indicate that the price of the 
oroducts was not altered and that the whole value of the inven- 
tion was secured by those who were wise enough to employ 
it, while, on the other hand, there is absolutely nothing to 
indicate the contrary. 
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PRETENSE THAT DEFENDANTS WERE EXCUSABLY AND HONEST- 
LY MISTAKEN. 

Second.—It is argued for the defendants that the complain- 
ant’s patent was of very questionable validity, that although 
finally established, even this Court had, in Mitchell zs. Tilgh- 
man, been of the opinion that it could not be sustained, and 
therefore they say these defendants should be treated with 
especial tenderness, as being not willful and conscious wrong- 
doers but simply acting on a mistaken conviction as to a 
matter in which mistake was most natural and excusable. As 
counsel have heretofore presented this point it would almost 
seem as though they justified the infringement on the ground 
that it was a consequence of the mistaken decision of this 
Court in Mitchell vs. Tilghman. 


Infringement four years before Mitchell case, and when five 
judges had sustained the patent. 

But in truth this infringement began more than four years 
before Mitchell and Tilghman was decided, and so far from 
having a judicial mistake to excuse their action, these de- 
fendants deliberately cancelled their license and began their 
infringement in flat defiance of four decisions in favor of the 
patentee and not a single one against it. 

It will hardly be argued that these infringers acted with 
prevision of the conclusions tobe announced by Mr. Justice Clif- 
ford four years afterwards and were therefore to be excused 
for their disregard of all the decisions previously made by Jus- 
tices Nelsonand McLean, Mr. Justice Blatchford, then on the 
district bench, Judge Emmons and Judge Leavitt. 

The true history of the infringement. 

But fortunately it is not necessary in this case to speculate 
as to the reasons which might have influenced the defendants’ 
conduct. We have their own graphic description, a perfect 
word picture, of the influences which dominated their action, 
and we have the influence itself in evidence. 

To enable the Court to fully appreciate the defendants’ con- 
duct, we must, however, ask it to first go back fora moment 
to what preceded the infringement. 
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Defendants originally infringers. 

These defendants, when they first commenced the use of Mr. 
Tilghman’s patented process, did so as infringers; they were 
sued for their infringement, and after the suit was brought, set- 
tled with the complainant and took a license from him. 

(See Mr. Gamble’s testimony, Record, page 1209, Q. 
10-13; also bill of complaint, Record, page 3.) 


Defendants’ apparatus erected by claimant after settlement of 


first suit. 

As appears in the above cited testimony, Mr. Tilghman, 
after the settlement of this suit, designed and erected for these 
defendants the very apparatus in which they subsequently 
carried on their infringement ; they having, at that time, sought 
and obtained a license from him to carry on the process on 
payment of a royalty. 

Defendants took new license under cxtended term. 

The defendants worked under the conplainant’s license dur- 
ing the remainder of the term of the original patent, and 
upon its extension, they took a new license under it; and they 
continued to workas Mr. Tilghman’s licensees and to pay him 
royalty, up to the tenth day of May, 1870. 


Cancellation of license. 


At that date they notified Mr. Tilghman that they should 
no longer pay him royalty and their contract was accordingly, 
and by consent of both parties, cancelled. 

(See correspondence, Record, pages 14 and 15.) 


Complainants grounds for suspecting conspiracy. 


During all of this time a most bitter and persistent war 
against Mr. Tilghman’s patent had been carried on by a num- 
ber of large infringers, and the complainant had reason to 
suppose that these infringers had not confined their opposition 
to him in the courts, but had sought to injure him by induc- 
ing other manufacturers, who were paying him royalty, to 
discontinue such payment, and join them in their efforts to 
break the patent. 
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Complainant alleges conspiracy in bill. 


Accordingly, in his bill of complaint against these defend- 
ants, complainant especially charged and directly interrogated 
the defendants as to their having confederated with J/ichae/ 
IVerk or some other of the prominent infringers to oppose 
his patent, and they were directly interrogated as to whether 
or not axy writing to this effect had been signed, and by 
whom. Record, pages 4 and 7. 

The passages in the bill referred to are as follows :-— 


‘“ But now so it is, may it please your Honors, that the said 
“William Proctor, James Gamble, W. A. Proctor, James 
“'N. Gamble and George H. Proctor have actually com- 
“bined and confederated with the said Jichael IWerk, 
“Thomas Kirby, John Kirby, M. Schwartz, George Shil- 
“lito and Roland G. Mitchell, or some of them, to resist, 
‘embarrass and destroy the exclusive privileges secured 
“to your orator as aforesaid, and to use the said patented 
‘process without license of your orator, and in violation 
“of his rights, and the said confederates, or some of 
“them, including the defendant, have held meetings and 
‘entered into agreements and contributed, or promised 
“to contribute, money for the purpose last aforesaid, 
‘hoping to embarrass and oppress your orator by pro- 
“tracted and expensive litigation, so as to prevent your 
“ orator from enjoying his just rights aforesaid, and ob- 
‘tain the use of the said patented process without pay- 
‘ing a compensation therefor, all which is contrary to 
‘equity and good conscience, and in contravention of 
“ your orator’s just rights in the premises.” 

Specific interrogatory as to conspiracy, &c. page 7, Int. 16. 

“ Whether or no the said defendants or either of them and 
‘which have entered into any agreement, or has had any 
‘“ agreement with the said Werks or F. Kirby or J. Kirby 
“or Schwartz or Shillito or Mitchell, or any and what 
‘“ other person or persons, to contribute any and what sum 
‘of money, or other thing of value, for the purpose of 
‘“ opposing the rights of your orator under the said letters 
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“patent, or paying the expenses of lawsuits, or any and 

“what other expenses incurred or to be incurred, in re- | 
“ sisting the said rights under the said letters patent, and ; 
“whether any and how many meetings have been held or 
“ consultations had, and by and between whom, and when 
“and where, and whether any writing has been signed, 
“and by whom, and what were its contents, and in whose ake 
‘possession is the original paper ?”’ 


Specific dental of any combination, &c., with Werk or others in 
answer. 


In their answer the defendants replied to this interrogatory, | 
as follows (page 24) :— 


“And further answering, the defendants deny all combina- 
“tion and confederation on their part with the parties, or 
‘any of them named in said bill of complaint, to injure 
“the said complainant, or to obstruct his rights in the 
“premises, or to obtain the use of his said patented pro- - 
“cess without compensation to him, or to embarrass, 
“hinder, oppress, or injure him in any manner, and that 
“ the defendants have never entered into any agreement with 
‘any person, or contributed money for such purpose as 
“charged in said bill of complaint.” 


Conspiracy with Werk fully proved. 


Contrary to this explicit dental under oath, we have proved 
the fact of the conspiracy charged in the bill, and have in evi- 
dence the written contract in which it was embodied, and the 
testimony of the defendant Proctor, as to the circumstances 
and inducements which led them to break their contract and 
deliberately infringe the complainant’s patent. 

This contract is printed on pages 1513 and 1514 of the 
Record, and the circumstances attending its execution are ex- 
plained by Mr. Proctor on pages 1230 and 1231. 

No abstract can do justice to this testimony, and we there- 
fore print it in full. 
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(‘ross-examination by Mr. Parkinson :— 


| “ XQ. 98. What advice, if any, had you obtained as to the 
“validity of the Tilghman patent, or as to whether it 
‘“ covered the method of manufacture used by you before 
“ you stopped paying royalty. 
| “A. Mr. Collier was out here and expressed himself to me 
oe ‘as very sanguine of defeating Mr. Tilghman, and that 
“he would gain Mr. Werk’s case for him, and that 
“ Mitchell would also gain his case. Mr. Collier repre- 
“sented to me that they had some new evidence, strong, 
“and that he felt very sanguine that he would be able to 
: “defeat Mr. Tilghman. After seeing him two or three 
“times, incidentally meeting him one day, he invited me 
“to call and see him at his room in the Burnet House. 
“I did so, and there he urged the point that he was very 
“sanguine and sure of gaining the case, and said we were 
“foolish to continue to pay royalty, that he would be 
“ willing to defend us for what we would pay Mr. Tilgh- 
‘‘man in one year, leaving four or five years unpaid, that 
‘‘is, I mean escape the payment of four or five years, the 
“balance of the life of the patent. 
“ [ said we were getting along amicably, and I did not care 
“very much for war, but certainly if he thought that way, 
“it was worth consideration. 
* He said, ‘ Well, of you will pay me five thousand dollars, [will 
“* cuarantee that you shall not have to pay Mr. Tilghman 
“* anything upon this patent. 
“I said to him then, ‘ Suppose we do not succeed, we will 
“< then have to pay him. 
‘* Well,’ he says, ‘I WILL GUARANTEE IF WE DO NOT UPSET 
“* HIS PATENT, ALL YOU WILL BE REQUIRED TO PAY HIM IS 
“* WHAT YOU WOULD PAY UNDER THE LICENSE WITH INTER- 
“Ee. 
“* Well,’ says I, ‘Charlie, what is your guarantee worth ?’ 
“* Well,’ says he, ‘ that is a pretty square sort ofs question.’ 
“ T says, ‘It is, but it is business,’ 
“Well, he thought a little while and says, ‘ // / get Michael 
“* Werk to go security, will that be satisfactory to you?’ 


“T says, ‘ /¢ qwill.’ 

“ He says, ‘ All right.’ 

“T says, ‘I will propose it to my partners,’ and did so. 

“T think he was going away at that time; I do not recol- 
“lect just now, but the result was that he brought me 
“this paper that has been offered in evidence, and .J/. 
“ Werk had signed wt, but Mr, Collier had put jin a little 
“more than Mr. Werk wanted, putting in something 
‘about his own patent ; he seemed very fond of it, some- 
“thing that he did not want to ignore, and they erased 
“that much; so we accepted the paper, and the result 
“was that the case within a year* was decided in the 
‘Mitchell case and we had the issue in the District Court 
‘“ dismissed ; I do not know whether you call it a dis- 
‘“missal or not, and we paid Mr. Collier his five thousand 
“dollars less the retainer fee. 

“ <Q. 99. What, if any, information had you at the time 
“about the character of the evidence as to the invalidity 
“of the Tilghman invention that had been introduced in 
“the Mitchell case in New York ? 

“ A. Only a general report or statement from Mr. Collier of 
“new evidence that he was able to bring to bear upon 
“the case, and a very hopeful, sanguine statement of the 
‘“ probabilities: WE FELT LIKE RISKING FIVE THOUSAND 
“DOLLARS IN THE VENTURE. 

“<Q. 100. Had you, or had you not, any information as 
“to what attorneys were conducting the defense in the 
‘ Mitchell case, or as to what opinions they had given as 
“to the effect of the evidence produced there? 

“A. I think that names of the attorneys, and that they were 
‘prominent ones, were mentioned, but I do not recollect 
“now the names. 

“<Q. 101. Question 100 read to witness. 

“A. I only recollect that Mr. Collier made a general state- 
“ment of gaining his case; I do not recollect details of 
“opinion, evidence, or testimony. 

*He should have said ‘‘ within four years,’’ as the contract was 

dated June 15th, 1870, and the Mitchell case not decided until March of 

1874. 
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“ <Q. 102. You can make any further statement you desire 
“now. 

“A. Well, I will make a statement in connection with this 
“contract. Since the master was appointed, we notified 
“ Mr. Collier and Mr. Werk of the position of the case, 
“and that a master had been appointed; Mr. Collier has 
“ not found time to reply to our letter; Mr. Werk came 
“over immediately, and says, ‘ What is this?’ I said, 
“*This is the contract you signed; you went upon Mr. 
“*Collier’s security. ‘Why,’ he says. ‘ Well, is that 
“*so?’ says he. ‘I most forget; it was somewhere in 
“*my head that I did do that thing, but I do not recol- 
“lect it.’ Says he, ‘I would like to see that paper.’ So 
“the paper was locked up in Mr. Ramsey’s safe, and I 
“did not get it for a few days, but I got it and gave it to 
“him; but I have not seen it since. That is the whole 
“thing of the paper. Another thing, the paper has 
“never been out of our possession or shown to any per- 
‘son at all; in fact, it might be said to have been almost 
“forgotten, as it was stowed away in our safe among 
* other documents.” 


CONCLUSION. 


Now your Honors have before you the whole history of this 
infringement. 

Had these defendants entertained an intelligent doubt as to 
the validity of this patent; had they gone to respectable 
counsel and obtained his adverse opinion to it, and had they, 
confiding in this opinion, elected to cancel their contract in 
the face of the risk, that they would have to account to the 
patentee as infringers, it might be said that the equitable rule, 
though just, was hard. 

But what are the facts ? ‘ 

These defendants had before infringed, they had before been 
brought into court, and doubtless by the advice of their coun- 
sel they had confessed the justice of the complainant’s claim 
and settled with him. 
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Brought, then, into intimate business relations with him, 
they had enjoyed the benefit of his experience, of his advice 
and assistance in the improvement of their methods and ap- 
paratus for carrying on their business. 

At the expiration of the original term of the patent, they 
renewed their contract with him, and until the spring of 1870, 
were well content to pay him the small fraction of their 
enormous gains from the use of his process which he asked 
by way of royalty. 

At this time a lawyer from a distant city came to Cincin- 
nati and sought out these defendants to volunteer his opinion 
that the patent was bad. But this did not influence them, and 
so far from acting upon it they informed Mr. Collier that thev 
were quite satisfied to pay Mr. Tilghman his royalty. 

Then Mr. Collier sought to influence them by proposing 
that if they would contest Mr. Tilghman’s patent, he qwould 
guarantee them agaist any loss. But this proposal they simply 
laughed at. 

Then Mr. Collier, who was doubtless acting for Mr. Werk 
in the whole transaction, offered them Mr. Werk’s guarantee, 
and cut down his contingent fee to $5000. This they accepted 
for the reason, as Mr. Proctor says, “ WE FELT LIKE RISKING 
$5000 IN THE VENTURE.” 

There is not an extenuating circumstance that can be urged 
for these defendants. 

They deliberately took, what they had no reasonable doubt, 
was Mr. Tilghman’s property, for no other reason than because 
a rich man and a bitter enemy of Mr. Tilghman’s, was so 
anxious to injure him, that he contracted with them, that he 
would stand between them and the law. He would make good 
to them the difference between the royalty and their gain if 
they were beaten, and if they were successful, they should 
keep all the royalty to themselves. 

Could there be a better illustration of the truth announced 
by this court in Rubber Co. vs. Goodyear, that any other rule 
than that of making the infringer account for profits would 
“ offer a premium to dishonesty, and invite to aggression.” 

The defendants induced the court below to step into Mr. 
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Werk’s place and stand between these infringers and the 
consequence of their most unjustifiable acts, but we do not 
believe that this court will sanction a rule which will not 
only “invite to aggression” but also put so great a “ pre- 
mium upon dishonesty ” as to practically make it impossible 
for even an honest man to justify himself in entering into a 
contract with a patentee. Why should he? Counsel would 
be bound to advise him that the courts had assumed the 
power of making contracts for patentees and had bound 
themselves to give better terms to infringers than those which 
the owners should presume to make with licensees, and that 
by infringing they would not only have the benefit of long 
delay, and the chances of death and financial inability to 
prosecute, but the certainty of having to pay no more than the 
most favored licensees. 

We submit that, even if this were a suit at law, the judg- 
ment of the lower court would be unjustifiable, for the circum- 
stances of the infringement, the conspiracy with Werk and 
Collier,and the position of the defendants as hired and bribed 
robbers of the patentee, call imperatively for the exercise of 
the power given to a judge to treble the damages. 


COMPLAINANT'S EXCEPTIONS TO THE MASTER'S 
REPORT. 


We have already (ante, pages 15 to 30) explained the princi- 
ples on which the accounting was conducted, and stated the 
facts and testimony upon which the complainant relies to 
make out the gains and savings for which the defendants are 
accountable. On pages 30 to 37 we have given the substance 
of the master’s report, and on pages 34 and 35 we have briefly 
stated the points as to which we contend the master was in 
error, our exceptions in full being printed in the assignments 
of error, pages 38 to 42. 

In the arguments before the master and the lower court de- 


64 


fendants have constantly referred to the large amount of the 
recovery which we claim, as though that were itself a reason 
why this court should apply different rules to this case from 
those applied in cases involving less money, and we do not 
think that we are doing an injustice to the master and the 
court in saying that they were both influenced by this con- 
sideration, the master being induced by it to devote his atten- 
tion to seeking out theories on which he could base deduc- 
tions from the savings actually accruing to defendants, rather 
than to a close and intelligent understanding of the facts be- 
fore him. 

That the large amount of our claim should have caused the 
master to look very closely into the facts on which it is based, 
we anticipated; and that these facts will be most thoroughly 
weighed in this court we feel assured, and on this confidence 
we base our expectation that this court will approve our ex- 
ceptions. 

The fact that the savings are large we appeal to as proof of 
the importance of the invention—of the ample consideration 
which Mr. Tilghman gave to the country for the limited mo- 
nopoly which the Constitution and the laws afforded him, and 
we have no fear that in this court the great value of the in- 
vention will be deemed a reason for considering the patentee’s 
claims upon less liberal rules than are applied to minor in- 
ventors. 


Tae METHOD OF THE ACCOUNT CORRECT. 


The theory or method upon which the account is stated is 
undoubtedly correct, as it is that laid down by this court in 
Mowry ws. Whitney, and the finding that the old lime 
saponification process was the best open process is unques- 
tioned, but we ask the court first to consider what we con- 
tend is 
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THE MAstTER’s ERROR IN COMPUTING THE CHEMICAL SAVING 
ON THE ALLEGED AVERAGE USE OF LIME AND ACID BY 
OTHERS INSTEAD OF ON THE PROPORTIONS ACTUALLY USED 
BY THE DEFENDANTs. 


(1.) Facts as To OLD Process.—LiMeE. 


Theoretical combination of lime and fat acids, 


The theoretical quantity of lime which chemically combines 
with fat to form a lime soap is 9.35 per cent. of the weight of 
fat. 

Excess of lime necessary. 

It is undisputed that in the practical use of the old process 
it was invariably necessary to use an excess of lime over that 
theoretically necessary. 

Why necessary. 

This is easily understood when we consider the nature of 
the chemical action and the character of the treatment. 

In the old process, great tubs of fat containing several 
thousand pounds were saponified by long-continued boiling 
and mixing with lime and water; the formation of lime soap 
went on from the beginning to the end of the treatment, 
but as it becomes a hard stone-like mass it would not 
only interfere with the stirring of the contents of the tub, but 
also would, to some extent, form around and enclose both 
particles of unsaponified fat and particles of free lime; such 
particles of lime were, of course, rendered inert, and it was, 
therefore, absolutely necessary to supply more lime to take 
their place. What this excess should be was, of course, 
determined by each manufacturer from the results of his own 
experience, and the perfection of the decomposition depended 
entirely upon it. It is not probable, that as carrjed on by 
practical men, an absolutely chemically pure fat acid was ever 
produced; what manufacturers understood to be a perfect 
decomposition, was one which gave them products fitted for 


66 


their uses, and they neither knew nor cared about the exact 
chemical composition of their products. 
(See Gamble, pages 1347-8, Os. 50-7.) 
(Emery, page 1493, Os. 70, 82-4.) 
In the Roret article, page 1556, the old process of saponi- 
fication and its-conditions are described as follows :— 
“While admitting the necessity of the agitation of the 
“mass to be saponified, we believe that we ought to 
“remark that in the other kinds of saponification ca/e- 
“rience has demonstrated that we cannot succecd in saturat- 
“mg completely and econonucally the fatty bodies except by 
“ saponifying them in two periods of time (cen deux tenips), 
“Tn fact, the fatty bodies are not soluble in water,and in 
“general chemical decompositions do not often take effect 
“thoroughly (avec nettete) except when one of the substances 
Liquid, 


4 


“7s in complete solution in that 


* * 


* * 

“ Again, there is another consideration which prescribes to 
“some extent—to make the saponification at two periods, 
“or at least to make several periods in this operation ; it 
“is that He ime soap which is formed by the simultancous 
“mirture of the whole quantity of lime intended to be uscd 
“on the fat acquires a great density, and in precipitating it 
“envelops part of the unsaponificd fat, which ts thus with- 
“drawn from the action of the lime; hence arises the neces- 

“ sity of almost continual agitation to break and disintegrate 

“these masses of soap, and to put all parts of the fat in con- 

“tact with the lime, We insist, then, on the adoption of 

“this saponification in two or more periods 

’ certain 

“manufacturers, for Prof. Joeckel, in his description of 


“It appears, besides, that this idea has not escapec¢ 


“the German manufacture of stearic candles, published in 
“1841, writes thus: Everybody knows that the manu- 
“facture of stearic candles commences by the saponifica- 
“tion of the tallow. With this object we melt the tallow 
“with a sufficient quantity of water in a suitable tub 
“heated by steam, and while the heat is slowly rising we 
“add, in the form of milk of lime, such a quantity of the 


67 


“lime as will suffice to saturate all the free acids which 
“we suppose to exist in the tallow and which are not 


| “combined with glycerine. Zhe addition of a larger 
“ guantity of lime at the beginning of the operation, and es- 
“ pectally at the moment when the heat is rising rapidly, 


“would act in a disadvantageous manner, because it would 
“hasten too much the formation of the lime soap, and would 
“ be the cause that a part of the undecomposed tallow would 
“ find itself withdrawn from the action of the lime. n con- 
“ sequence, while the heat is rising, we ought not to give 
“all the required quantity of lime at one time, but to re- 
‘serve a portion which we add by degrees, allowing the 
‘substances to combine together, under the influence of 
“the continual current of steam, until the lime soap is 
“completely formed : we know that this point is arrived 
“at, and that the operation is finished by the almost in- 


| 
, “stantaneous change which takes place in the consis- 
“tence of the liquor, which begins to precipitate granular 
“to neglect the other significant signs which are observed 


“masses of a sharp fracture. Besides, it is necessary not 
“in the manufacture of common soap from tallow. Zhe 
“quantity of lime necessary to saponitfy roo kilograms of 
“tallow can be fixed without fear at 14 kilograms, An- 
“ other useful observation is presented, vis., that the sapont- 
we fication of fats by lime can scarcely be executed rapidl yand 
“completely, cacept under a pressure greater than that of the 
“ atmosphere.” 

In the testimony of the defendants’ expert witness Gras- 
selli, page §54, there is also a description of the old process 
as used in France, and he states that 

“ They saponify about 100 pounds of tallow by from 20 to 

“24 pounds of quicklime.” 

That so great an excess of lime was ever thought necessary 
| proves conclusively that the old process was one which could 
at the best accomplish but a partial decomposition. 
| In this connection we will also refer the court to an ex- 
periment with the old process made by the arch expert Mor- 
ton (see page 1456), where, after six hours’ treatment with 
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[4 per cent. of lime, the fat on analysis showed 30 per cent. of 
unaltered fat in the product. 


What governs the excess used in practice. 

Clearly, every manufacturer using the old process would 
adopt such a percentage of lime as would give him com- 
mercially satisfactory products. Since every pound of lime 
necessitated the use of a large proportion of sulphuric acid to 
vet rid of it, the manufacturer would use just as little as he 
could, and the percentage adopted in use would be that which 
his experience taught him would be most profitable. Above 
this, the increased cost of chemicals would exceed the increased 
value of the product. Below this, the decreased value of 
the product would exceed the saving in chemicals. 


[estimony as to the percentage of lime used. 


We have already referred to the use of 20 to 24 per cent. 
as testified by Grasselli (page 554, ©. 2). 

In the Aoret article the proper quantity is stated as 14 per 
cent. 

I. lcrdin (Mitchell's partner), page 402, gives the proportion 
as 8000 of fat to 1120 of linie, just 14 per cent. 

J. Verdin (page 164, ~ Q. 149) also gives 14 as the standard. 

Michal Werk in his answer (page 490, bottom of page) states 
that in the old process he used 14 per cent. of lime. 

Andrew Spies, employed by Mr. Werk, on page 566, Q. 3, 
says :— 

“ Before using the tank in cooking, I used from 11 to 14 

* pounds lime to every 100 pounds fat. / found 14 pounds 
“to do best.” 

C. 7. Jones (page 37, QO. 2) used 14 per cent. 

He//son, in a lecture delivered in [8506 (see page 125), states 
that 14 to 16 per cent. of lime were the standard proportions. 

The Jury of the London E:xhibition ef 1862 (page 846) refers 
to 14 per cent. of lime as the standard use of the old process. 

Lndemann (page 1270, * QO. 5) stated that 14 per cent. of 
lime was used in the German factories. 
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The defendants, we know, used 14 per cent. of lime, and 
Mr. Gamble, Sr., testifies (page 586, Q. 2, and 1217, Q. 4) that 
at one time they tried 13 per cent. and returned to the old 
standard use of 14 per cent. 

As to the use of a less percentage of lime, the testimony:is 
as follows :— 

Mitchell (page 868, < Q. 102) speaks of the use being from 
I2to14 percent. F. Verdin, his partner, and J. Verdin, his 
employe, having testified to the regular use of 14 per cent. 
in his own works, it is permissible to comment on this as a 
prevarication intended to diminish his acccuntability. 

George Shillite (page 590, ©. 2) says :— 

“ When we first commenced we mixed the stearine or stock 

“with from 12 to 14 pounds of lime.” 

I. NX. Wiedemer (page 389) says :-— 

“We used from 11 to 14 pounds of lime to 100 pounds of 
“fat under the old process.” 

C. Hf. Grant (page 571, ©. 2) says he used 12 to 14 per 

cent. of lime by the old process, 

NV. Ropes (page 134, Q. 2) savs :— 

“We formerly worked in an open tub with adeut 13 per 
“cent. of lime; I say eéeut 13, because sometimes it may 
“vary a little,” &c. 

V. Ropes, Jr. (page 144, Q. 2), describes the old process in 
ceneral terms, and says that from II to 13 per cent. of lime 
was used. 

All of these witnesses were called by defendants, and were 
in sympathy with their effort to show the least possible sav- 
ing. Their testimony is certainly vot of such a certain and 
definite character as to be weighed in connection with the 
positive testimony of the witnesses and publications which 
refer to 14 or more per cent. being necessary, and warrant the 
master’s finding that 13 pounds of lime was the average use 
of the trade. 

Conclusion. 

After considering the above testimony, which we believe to 
be all that bears on the question, we think no other conclu- 
sion can be come to than that the regular use of 14 per cent. 
of lime was a necessity in the old process, and should be 
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adopted as the standard with which to compare the new 


process.” 
(2.) Facrs as To OLD Process—ACcID. 


As to the quantity of acid used by the different manufac- 
turers, there would seem by the testimony to have been con- 
siderable difference. Its use was, of course, regulated by 
considerations of economy in the same way as was that of 
the lime. Jones (page 37) states that he used 2'4 pounds of 
acid to each pound of lime. [1 7//sex (page 125) speaks of the 
use as from 28 to 32 per cent. of the fat. Aefes (page 134) 
says he used aéout 2 pounds to the pound of lime. /. | erden 
(page 181) says adout 2 pounds to the pound of lime, as do 
also F. Verdin and Mitchell. [ers (page 490) says he used 
36 pounds to the hundred of fat. Gvassc//? (page 555) says it 
was always used in excess. S/i//:to (page 3g0) says he used 
21, pounds to one of lime, and the defendant Gamble (page 
587) says they (the defendants) used 3 pounds to the pound 
of lime. 

If all of this testimony is to be considered as having 
equal weight, the master’s finding of an average use of 2), 
pounds of acid to one of lime is correct, but it is for the 
most part uncertain and indefinite, and evidently with a ten- 
dency to underestimate the quantity used. This evidence also 
lacks a most essential requisite of pertinence in that there is 
nothing to show the quality and value of the tatty acids pro- 
duced by the different manufacturers, and it is clear that using 
insufficient acid would be but an extravagant economy. 

lhe standard of comparison should be the old process as used 
by defendants. 


* The correction of the master’s finding that the old process used 13 
per cent. of lime and the adopting of 14 per cent. as the true standard 
will make the defendants’ saving in lime $10,690.54, and as the use of 
each pound of lime necessarily required a proportionate quantity of 
acid, the master’s finding as to the saving in acid would, of course, have 
to be increased. Assuming that he was correct in finding that each 
pound of lime required but 2's pounds of acid, we would have 580,842 
pounds of acid over the quantity reported, which, at 2's cents, would be 
worth $14,521.96; and the total saving in acid would be $197,242.52. 
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The defendants, while using the old process, used 14 
pounds of. lime and 42 pounds of acid for each 100 
pounds of fat. As we have already noted, they tried 
to use less lime and could not. Gamble (page 1217, Q. 
4). To this day they use the same proportion ef acid to extract 
the 1 per cent. of lime they use in the infringing process (see page 
1213, O. 46). Now these defendants had long experience 
both in the o!d and new processes, and from small beginnings 
they built up a large and thriving business. It is evident, 
therefore, that they used the old process to advantage, and 
that the proportions of chemicals used by them closely ap- 
proached the true mean between an extravagant perfec- 
tion in decomposition and an extravagant economy in chemi- 
cals, 

Ancther reason for accepting it is because it is the only 
proof actually taken zz “ies case on the question, and being the 
evidence of the defendants themselves which they had full op- 
portunity and reason for qualifying, if they could, it seems 
hard that they should now be permitted to break it down by the 
process of averaging it among a lot of incomplete and _ indefi- 
nite statements hunted up by counsel in the old record. 


CONCLUSION, 


The defendants’ use should be adopted. 

(a.) Because it unquestionably measures the saving which 
they actually effected. 

(6.) Because it was presumably the most economical form of 
the old process. 

(c.) Because it is the only use as to which there is testimony 
as to the results as well as the means. 

(d@.) Because it is the only use proved by certain and defi- 
nite testimony. 

(¢.) Because it is the only use proved directly before the 
master and in no way qualified by defendants. 

The court can hardly escape from the conviction that the 
master was in error in rejecting this evidence, for that is what 
he virtually did when he averaged it among the old incomplete 
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statements, and we submit that our first exception must be 
allowed.” 

The correction of this error will make the defendants’ sav- 
ing in lime $10,690.54 and in acid $229,784.11. 


Tur Master's ERROR IN REPORTING THAT DEDUCTIONS SHOULD 
BE MADE FROM THE CHEMICAL SAVINGS MADE BY DEFENDANTS 
BY REASON OF THEIR USE OF ALLEGED MODIFICATIONS OF Com- 
PLAINANT’S PROCEssS. 


lf water process practicable defendants’ chemical savings are due 
solely to its use, 


Of course we do not mean that if, by reason of any inven- 
tion or device, patented or unpatented, these defendants have 
increased their gains or savings, that they are accountable to 
us for such increase. What we do say is that the chemical 
savings—the lime and acid—are all the direct result of the 
defendants’ use of Mr. Tilghman’s process. 

Mr. Tilghman’s discovery was that liquid water at a high 
temperature will decompose fat, and his process, as compared 
with lime saponification, may be said to consist simply in 
omitting the use of lime and acid and substituting tor them 
heat. 

That the result of substituting the water process tor the 
lime process, is to save the lime and acid, necessarily follows, 
it is too clear for argument. If the defendants have, by the use 
of a modification of the process or of some improvement in 
apparatus, made an adaditiona/’ gain or saving 


g, it can only be 
in the items of /ador, amc, fuc/, and the like, which are in no 


way included in the inquiry as to the chemical savings. Such 


* The testimony and tacts referred to as showing the nature of the old 
process and its necessaril, incomplete decomposed product are also per- 
tinent to the discussion of our seventh, ninth, and tenth exceptions, but 
to put our case clearly before the court, we think it best at this point to 
pass to what we consider the fundamental errors of the master, and will 
take up the subject of the character of the products of the old process 
again further on (fos/, pages 137 to 144). 


nc we <a 
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additional savings are untouched, and remain the unques- 
tioned property of the defendants. 


Only possible to dispute chemical savings by claiming that water 
alone ts ineffictent. 

There is but one possible assumption upon which the fact 
that the chemical savings were due entirely to the complain- 
ant’s process can be assailed or disputed, and that is the as- 
sumption that water alone, without the “ modifications,” will 
not effect a commercially satisfactory decomposition of fat. 

If water will thoroughly decompose the fat, but the addition 
of some other chemical or of some mode of treatment not 
contemplated by the patentee will enable the decomposition 
to be effected in less time or at a lower heat, the gains effected 
by the “ modifications” can only be gains in the labor and 
fuel required, and such gains are in no way included in or 
connected with the chemical savings. Mr. Tilghman showed 
them how to save the lime and acid. For that saving they 
are accountable; if they have been able to effect other savings 
or gains by “ modifying ” his process, they retain them, since 
we have sought no accounting from them for such savings. 

If, on the other hand, water alone will not effect a com- 
mercially successful decomposition of fats, and it is only by 
adding to Mr. Tilghman’s process a subsequently discovered 
modification that the decomposition of fats can be practically 
carried on; then, undoubtedly, the “ modifications ” would be 
efficient factors in effecting the chemical savings, and it would 
be error to hold that they were all to be credited to the patented 
process, 

We submit that there is no escape from the above conclu- 
sions. If highly heated liquid water will in practice produce 
standard commercial fat acids, then the chemical savings of 
the defendants were due simply and entirely to their infringe- 
ment on the patent. 

Defendants fully appreciated position —and dented practicability 
of water process. 

We do the defendants no more than due credit when we 
say that they fully appreciated the irresistible logic of the 
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position we have just explained. In view of the facts, there 
were but two courses open to them—one to admit that their 
chemical saving was solely due to the infringement; the other 
to contend that water a/ove was an inefficient decomposing 
agent. 

They elected to dispute the claim, and undertook to show 
that the patented process was not practicable, and that their 
use of it was with certain modifications, which were absolutely 
essential, and by which the production of commercial fatty 
acids was rendered /ossb/e. 

These alleged modifications are as follows :— 

/irst—Their use of 1 per cent, of lime. 

Sccond.—Their use of a double dose of water. 

lhird.—Alleged advantages due to their apparatus. 


Opinion of this court as te modifications. 

All of these pretended modifications of the complainant's 
process are thoroughly ventilated in the main record, and 
were pressed at the former hearing. They are discussed in 
detail in the opinion (see svpra, pages 9 to 13), the court con- 
cluding its review by saying :— 

“CAN A BALDER CASE BE CONCEIVED, OF AN ATTEMPTED 

‘“ EVASION AND A REAL INFRINGEMENT OF A PATENT ?” 


What defendants undertook to prove, 
In spite of the finding of this court, and in the face of the 
most conclusive evidence to the contrary already in the 
record, the experts produced by the defendants testified that, 
in their opinion, based on a careful examination of the proofs 
already iu evidence, on an exhaustive search into the literature 
of the art, and on experiments carried on under their direc- 
tion, it was impossible to produce a commercial fat acid by 
means ot heated water alone, and that a little lime, as used by 
defendants, was absolutely essential to the practical success 
of the process. : 
How they treated the old proofs. 
If these expert gentlemen, Messrs. Endemann and Morton, 
had really made a careful examination of the old record, it ts 
not likely that they would have gone into this attempt to 
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show the impracticability of the process with water alone. 
Finding, however, in such examination as they made, some 
testimony denying the efficiency of water without lime, and 
assuming that the evidence of the chemists called by the 
complainant was all that there was to rebut it, these gentle- 
men thought to dispose of their evidence and show that the 
question was still an open one by condemning the mode of 
chemical analysis used by the expert witnesses on both sides 
up to the accounting, and which they claimed was shown, by 
means of a brand new method which was just published, to 
be unreliable. * 

Morton's evidence, Record, pages 1370 to 1372, from which 

we extract the following :— 

“| have not been able to find in the record anything that 
“proves to me as a chemist that in any of the experi- 
“ments made and recorded in that record where the 
“Tilghman process, as I have already defined it—that is, 

where water, heat, and pressure were the sole agents of 
‘ saponification—was used, that such process yielded a 

“substantially saponified product, or, in other words, a 

‘product consisting substantially of free fatty acids and 

“ olycerine without a large percentage of neutral fat. 

* * ¥* « * * 
* A careful study of the references to this subject which | 
‘have found in the record leaves in my mind the con- 
“viction that this 1s an unsettled question as far as the 
‘evidence so far adduced is concerned, and, as my ex- 
“periments have invariably shown me that a thorough 
‘* saponification cannot be produced under any conditions 
“that I could secure by the use of heat, water, and pres- 
“sure alone, I feel confident that the opposite impression 
“produced in the minds of these witnesses by their ex- 
‘periments comes simply from the fact that they had not 
‘at theircommand and did not use such reliable methods 
“of analysis of mixtures containing fat acids and unde- 
“composed fats as have been recently introduced and 
‘‘were employed by me in testing the samples of product 
“which I obtained.” 
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Defendants “ Literature of the Art.” 


Having as they supposed found a way of discrediting the 
proofs of the old record, Messrs. Endemann and Morton pro- 
ceeded to the proof of their proposition that water would not 
practically decompose fat, by swearing that they had carefully 
examined the literature relating to the decomposition of fats, 
and that they found from it that it was a notorious and ad- 
mitted fact that the water process alone was impracticable. 

Thus Andemann testifies, page 1256, as follows:— 

“Q. 37. Are you familiar with the literature relating to the 
‘process of decomposing fat into fatty acids and glycer- 
“ine ? 

“A. Yes, sir. I do not say that I have read everything, 
“but [T have read a good deal about it. 

“QO. 38. Do you know, either from your practical obser- 
“servations or from any information obtained by your 
“ reading and studies, of the separation of fat into fatty 
“acids and glycerine being carried on, on a manufactur- 
“ing scale for practical purposes, either now or in the 

“past, by the use of water, heat, and pressure, without 
” other agents; if so, how extensively ? 

“A. My knowledge of the literature or printed publica- 
“tions is that various attempts have been made in Europe 
“and elsewhere to introduce saponification of fat by 
“water, heat, and pressure; but they all, as far as my 
“knowledge goes, have been abandoned on account of 
“the fact that a complete saponification of fat by water 
“alone is impracticable.” 

*K K * % 7K * 

He continues by referring to a number of books as sustain- 
ing his assertion, the one most prominently mentioned being 
Wagner's year-book from which he quotes (page 1256) the 
extract which the defendants put in evidence as their Exhibit 
No. 2 (see page 1524), and he concludes by saying :— 

“Similar statements with regard to the insufficiency of 
“water, that is water under pressure and corresponding 
‘heat, are found throughout the literature.” 
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Having discredited the old testimony, and shown that “ the 
literature ” of the art discredited the unmodified process, the 
experts proceeded to demolish it utterly by a series of ex- 
periments. 

/irst—Doctors Endemann and Morton made a little ap- 
paratus shown in the drawing. defendants’ Exhibit No. 30, 
and by means of this they made a pair of parallel experi- 
ments, heating fat and water together, in the one case with- 
out lime, and in the other with 1 per cent. of lime. They 
operated their little machine at a pressure of xzety pounds 
and at a corresponding temperature, and continued the treat- 
ment in each case for szv hours. 

An analysis by Dr. Endemann showed the fatty acids in the 
product to be 61.83 per cent., but IEndemann’s analysis being 
pretty thoroughly discredited when he left the witness stand, 
Morton re-analyzed the product and found that there was 
really 70 per cent. of fatty acids present. 

Second.—Deoctors Endemann and Morton directed and over- 
looked a pair of experiments in the defendants’ digesters in 
their works at Cincinnati, in which the fat and water were 
heated together, at a pressure of ove hundred and thirty-one 
pounds for nine hours; in the one case with lime, and in 
the cther without lime as before. 

In the digestion with water alone, the analysis showed 76.47 
per cent. of fatty acids, 

In the digestion with lime, analysis showed slightly over 88 
per cent. 

Three other experiments were made in defendants’ digest- 
ers, as follows:— 

Third. —A charge of fat and water without lime was treated 
at 150 pounds pressure for fourteen hours. 

The original analysis by Endemann he stated showed 88.81 
per cent. decomposition, but renewed analysis by Morton, 
while under cross-examination, showed by three tests, re- 
spectively 90.1, 90.6, and 92.46 per cent. of decomposition. 

Fourth.—A charge of fat and water with I per cent. of lime 
was treated for eight anda half hours at 150 pounds pressure. 
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Endemann reports his analysis of this product as showing 
97.5 per cent. decomposition, but, as usual, the check analysis 
of Morton’s, which was three times repeated, showed that in 
fact the decomposition was less, his results being 94.3, 94.4, 
and 94.9 per cent. 

lifth—A charge of fat and water alone was treated at 131 
pounds pressure for eighteen hours. 

Analysis showing 84.43 per cent. of decomposition. 

These tests were tabulated by Morton and offered in evi- 
dence as defendants’ Exhibit No. 14 (Rec. page 1531). 

Stvth.—The defendants caused a machine to be constructed 
of the kind described in the complainant’s patent, and Ende- 
mann, Morton, and some others were present when it was 
operated. This coil the witnesses claimed was both built and 
operated according to the directions in the patent. 

Analysis of samples of the product of this machine showed 
a decomposition at lead-melting heat, and what was claimed 
to be ten minutes exposure to it, of about 80 per cent. (see 
Endemann, page 1253). 

On the basis of these experiments defendants’ experts testi- 
fied most positively that, in their opinion as chemists, it was 
absolutely impossible to decompose fats to a practically useful 
extent by water alone at any heat and pressure, and that the 
use of lime was simply essextia/, Their testimony is chiefly 
devoted to stating and supporting this opinion. As examples 
of their positiveness and certainty we give the following :— 

ENDEMANN page 1267. 

“O.97. Is or is it not practicable to carry the process 
“where heat, water, and pressure alone are used to what 
“you refer to as a complete separation ? 

“A. It is, according to the literature I have quoted, and 
“according to my own experience, “possible to carry 
“the water process to a successful end in the manner in 
“which it has been described in the Tilghman patent. 

“O. 98. /s it practicable in any other manner that vou know 
"Tt 

“A. /n no manner that [ know of. 

“QO. 99. Now, having reference to results actually obtained 
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“in the saponification process carried on by water, heat, 
“and pressure, without other agents, what would be the 
“per cent. in utility, as a means of working upon a 
“manufacturing scale, between this process and either 
“the old lime-saponification process or the distillation 

° “ process ? 

“A. This would entirely depend upon the result which is 
“ desired to be obtained. If it is desired to make pure 
“stearic acid, and get the highest yield and an excellent 
“product, the process by water, heat, and pressure alone 
“would never be used.” 

MortTON, page 1372. 

“Q. 30. Referring now to the process of saponification 
“recited in defendants’ answer as that used by defend- 
“ants, can you state about what is the efficiency in their 
“ process of the one per cent. of lime mentioned as there 
“used, giving your reasons for any opinion you may 
“express ? 

“A. From the experiments which I have made myself, and 
“others which | find in the record, or which have been 
“made at my request, / am of the opinion that this one 
“ per cent. of lime practically effects a gain of about twenty 
“ per cent. in the amount of free fat acid obtained as a final 
“result in this manufacturc—that is, I include in this the 
“fat acid obtained from the lime soap as well as the acid 
“free at the moment the material is taken from the tank. 
“ As this draws my attention to it I might state here that 
“wherever I have spoken of the free fat acid in these 
“ products where lime was used I include that portion of 

> “acid which was combined with the lime and was sep- 

“arated by the subsequent treatment with sulphuric 
“acid. The fat acids produced by these processes are 
“always subjected, as a matter of course, to the treatment 
“with sulphuric acid to clarify them, and, therefore, it 
“did not occur to me to specifically state this before. 
“ This ts the actual numerical difference which appears te 
“result from the treatments (otherwise identical) with and 
“cuthout lime. Besides this, however, there is another 
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“view of the efficiency of the lime in this relation. /¢ 
“would also appear from my own and all the other experi- 


“ments with which Lam acquainted that the production of 


“a practically thorough saponification without Lime er som: 
“other equivalent material, or in other words by the action 
“of water, heat, and pressure alone, cannot be ebtaincd and 
“never has been obtained cither on the laberatery or com- 
“mercial scale, And therstore the efficiency of the lime 
“in securing this result may amount to much more than 
“an increase of 20 per cent. in the total amount of free 
“fatty acid obtained from the process, for it 1s manifest 
“that 20 per cent. or even less of undecomposed fats left 
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‘in the mixture will act very disastrously upon the sub- 


‘sequent steps in the treatment.” 

We have now stated the whole of the defendants’ case as it 
was originally planned and developed before the master, ex- 
cepting only their attempt to set up steam distillation as a 
standard open use. We have stated it as they would havc 
done if it had not been demonstrated to be false and untrue, 
and we now ask the court to consider the facts. 

COMPLAINANT S REPLY. 
The old proofs. 
Defendant's experts contradict not only eminent chemists but 
practical manufacturers. 

When Mr. Morton gave his ingenious reason for discredit- 
ing the testimony of the experts and others who in. the old 
case testified as to the perfection of the decompositions ef- 
fected by the water process, he was not only pitting his judg- 
ment against that of such eminent chemists as Booth, Genth, 
Rogers, and Gibbs, but he was oblivious to the fact that the 
samples were themselves produced and examined by Mr. 
Werk and other hostile, but practical manufacturers, who did 
not themselves or through their experts question the fact that 
they were a good commercial fatty acid. That chemists 
when retained as witnesses may make very serious mistakes, 
your Honors will be satishMed when you have followed Mr. 
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Morton and his fellow Endemann through this case, but that 
practical manufacturers of fatty acids don’t know the com- 
mercial article when they see it you will not easily be con- 
vinced of. 


Defendant's experts ignorant of facts in record. 

But this is of comparatively little moment. Messrs. Ende- 
mann & Morton in their examination of the old record had 
overlooked the fact that it is made up of testimony taken in 
three cases, two against Werk, who first used 7 and after- 
wards 4 per cent. of lime, and one case against Mitchell, whe 
used no lime at all. 

Il’crk's line of defense was the same which these defendants 
adopted, viz., that the lime was essential. 

Ihtchell, who never used a particle of lime tn his digesters, 
couldn t use this theory to advantage, so he claimed that his 
process embodied the “modification” of mang the fat and 
water. 

Morton and Endemann had read enough to get hold of 
Werk’s theory, and finding it to suit all their needs they 
adopted it without noticing that Mitchell had worked with 
water alone. 

Facts shown thenm—how treated. 
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As an example of how far the devotion of some “ experts ’ 
to their employers and their theories can go, we will quote 
the testimony of /vdemann when the Mitchell use was called 
to his attention, pages 1285 to 1287. 
“> QO. 103. Are you acquainted with the process described 
“in the patent to Wright and Fouche, a copy of which 
“is annexed to the record as Exhibit Patent Wright and 
“ Fouche, on pages 243 to 246 (now page 279)? 

“A. Tam; not by any diagram found in the record, for 
“there is none, but by description found in literature. 

“x OQ. 104. What are the chemical agents used in the process 
“as you understand them ? 

“A. Water, under heat and pressure, acting upon neutral fat. 

“« ©. 105. What are the products of that operation ? 

“A. It is claimed in the patent that decomposition of the 
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“fat into free fatty acids and glycerine is produced. 
“Whether this is a complete reaction—that is, whether 
“all the fat can by this process be converted into free 
“fatty acids and glycerine, is, according to my own ex- 
“periments and some of the exhibits produced by me, 
“not only doubtful, but 7 7s acknowledged that in this 
“manner a complete decomposition cannot be effected. 1 refer 
“here to Exhibit “ Birnbautn,” which I presented in the 
“early part of my examination. 

“x QO. 106. Do you know as a matter of fact that this pro- 
“cess by heat, pressure, and water alone has been carricd 

“out, on a large scale, by R.G. Mitchell in the Wright & 

“ kouche apparatus / 

A. .No, sir; 1 have asked you to refer me to the page. 


-~ 
oo 


©. 107. I refer you to question 16 on page 749 (page 

“ 852), questions I, 2,3 on page 7460, and repeat the ques- 

“tion. 

“T see there fromthat Mr. Roland G. Mitchell has used the 
“Wright & Fouche apparatus. It is not stated to what 
“extent this special process has been carried.—I find in 
“his answer to third question, that about 40,000 pounds 

of fat per week were saponified, and in answer to ques- 
tion 2 it is stated that part of the time the lime process 
and part of the time the water process without lime 
was used. There is no clue as to how long either of 
these processes was in use.—By the manner answer to 
question 16 is given I would suppose that, at the time 
of this examination, 1869, this process was the only 
one used in his factory. 

x Q. 108. / further refer vou te cross-question 52, same 


“A, The information obtaincd trom this is that Mr. Roland 
G. Nhtchell has manufacturcd 11,500,000 pounds of fat 
into fatty acids and glyecrine, betivcen 1860 and Januar) 
“Oth, ISOS, by the use of the Wright & Fouché apparatus 
and process, OR, IN OTHER WORDS, THAT HE HAS SPOILED 
‘SUCH AN IMMENSE AMOUNT OF FAT BY MEANS OF THIS 


PROCESS, 


83 


“©. 109. Please state the grounds for the assertion in the 
“latter part of your answer. 

“A. The process is known to carry the decomposition only 
“toa certain extent, leaving always a considerable quantity 
‘of unsaponificd fat in the actd mixture. 

“+ Q. Can you give any probable reason why Mr. Mitchell 
“continued, in 1869, to spoil 40,000 pounds of fat per 
“ week, after his experience during eight years preceding, 
“upon the manufacture of 11,500,000 pounds of fat? 

“A. I cannot. 

“<< Q. 111. In the process carried on in the Wright & 
“ Fouche apparatus, as described in the record, are not 
“heat, pressure, and water alone the efficient agents in 
‘“ decomposing the neutral fats into fat acids and glycerine ? 

“A. J consider, as the efficient agents in the Wright & Fouche 
“apparatus, merely the water at high temperature, The 
“pressure I consider a necessary inconvenience, and of 
“value so far as it would tend to keep the water ina 
‘liquid state. 

“» QO. 112. Referring to page 945, questions 18 and 19, to 
“C. H. Grant, what is said about the quality of the candles 
“made by Mr. Mitchell ? 

“A. The answer to question 19 states that the candles made 
“Coy) Wr. Mitchell sell from six to eight cents higher than 
“ the candles made by the Lecensecs of Tilghman. 

“~ QO. 113. I refer you to page 947, testimony of Henry 
“Bower, questions 1 to 7. Please state what was his 
“business and what he says as to the purity of Mr. 
‘Mitchell's glycerine ? 

’ “ \. The statement is to the efiect that Mr. Bower is en- 

“ gaged in the business of refining glycerine; that he has 

“bought glycerine from parties working under licenses 

“ from Tilghman, to the best of his knowledge: M. Werk 

“& Co., Cincinnati; Proctor & Gamble, same place; 

‘Goodwin, Behi & Co., St. Louis, and A. Gross & Co., 

“of Jersey City; and that he also bought glycerine from 

“RG. Mitchell & Co., and that in making bids for good 

“ olycerine he gave the preterence to the latter firm, running 
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“to an extent from 25 to 33 per cent. above that furnished 
“ by others. 

“~~ Q. 114. Has the evidence to which I have referred you 
“on the record produced any effect on your opinion as to 
“the commercial quality of the fat acids and glycerine 
“produced by Mr. Mitchell by means of the process 
“using heat, pressure, and water alone ? 

“A. If this evidence is not contradicted and no other 

“reasons might, probably, be given for the facts therein 

“stated I should think that, as far as the’ glycerine is 

‘concerned, a better product had actually been obtained. 

“T do not think that, from the price of daily commodities 

“like candles, a deduction of the commercial value of 

“the article can be made, as, in many cases, not the one 

“who manufactures the best article, but the one who ad- 

‘“vertises most, obtains the custom of the public. Un- 

“less, therefore, ] am acquainted with the affairs of the 

“firm better than I can be by reading a few extracts I 

“could not venture an opinion. Then, there is also to 

“ be taken into consideration that it is not the acid mix- 

“ture sold in candles, but the acid mixture after further 

“ treatment. | 
©. 115. You’re of the opinion, then, that Mitchell did 

“not effect a sufficiently complete decomposition of the 

“fat into fatty acids to make his manufacture a commer- 


“cial success: is that so ? 
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A. If Mr. Mitchell has made a commercial success I do 
* not think it is due to the use of the Wright & Fouche 
“apparatus, which / A£vow does not produce a complete 
* saponification. : 

“x QO. 116. How do you know this ? " 

“A. I] reter to Exhibit Birnbaum and Exhibit Kraut, ‘ Fat 
“* Industry in Glycerine, produced by me. In the Birn- 
“baum exhibit the names of Wright & Fouche are not 
“ mentioned, but the process is described consisting of 
“the use of water under heat and pressure only. 

“SQ. 117. Is the above all your authority ? 

“A, No, sir; there are also my own experiments.” 


Page 1293 :— 
“x ©. 158. /n giving your testimony as to the want of prac- 
“ticability of the Tilghman process for use on a manufac- 
“turing scale, did you have in view, and did you have any 
“knowledge of, the fact of R. G. Mitchell's successful use of 
“this process on many million pounds of fat? 
“A. / did not have it in view. In the testimony laid before 
“me, and which I read on Saturday, nothing is said of 
“the purity of the first fat acid mixture obtained ; noth- 
“ing of the additional treatment which was required to 
“obtain a material for candles. / am, thercfore, by no 
“means convinecd that the first product obtained by this pro- 
“cess possesses such purity that the working of the process 
“cull secure advantage. The experience had in Europe 
“of the use of this process, in my opinion, seems to prove 
“that it is not an advantageous one. The process was 
“carried out in the Wright & Fouche apparatus, which, 
“according to Stass, has also been used by the Vienna 
“ manufacturers. ” 


Complainant's proof of practicability of water process by Mit- 
chell’s use. 


If the fact that Mitchell using the water process without 
modification made the best candles and the best glycerine in 
the country and got the highest prices for them was not suf- 
ficient to “ convince” Dr. Endemann that the water process 
was a practicable method of decomposing fats, but on the 
contrary he was able still to believe that Mitchell had simply 
“ spoiled” all the fat he had treated, we think it will be suf- 
ficient to satisfy this court that the process with water alone 
was quite as cfficitcnt as the process with water and a little 
lime. 

Mr. Endemann’s ingenious suggestion that the des? candles 
could be practically made from “ spoiled fat” is, to say the 
least, lacking in probability, and is rebutted by the defendant 
Proctor (pages 1331-2), who admits that when they (the de- 
fendants) made candles of similar grade to Mitchell's they had 
to use the best grade of fatty acid produced by them. See 
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also defendants’ witness Baujard (page 1476), who states that 
the quality of candles depends upon the quality of the stearic 
acid, and that good candles cannot be made from poorly de- 
composed fats. 

Much more proof of the efficiency of water alone could be 
cited from the old record, but we think Mitchell's use will be 
sufficiently satisfactory to the court.” 


The literature of the art. 

From the testimony of Endemann and Morton as to the 
result of their reading, it would certainly seem that the whole 
literature of the art was a unit in condemning the wate process 
and asserting its impracticability. 


Difendant’s experts refer to but four books and misquote them. 


An examination of the books to which they referred as 
justifying their testimony shows an almost ludicrous contrast 
between the witnesses’ assertions and their premises. In the 
first place, the references are but four in number, namely— 
hirnbaum (defendants’ Exhibit No. 1, page 1522). This arti- 
cle, published in 1877, is in substance an elaborate puff of a 
new process invented by one Bock, in which Bock’s method 
is contrasted with the old method in use at a certain German 
factory, and which Birnbaum briefly describes as consisting 
“in putting the melted fat and water in a strong copper ves- 
“sel and heating the mixture until the pressure reaches four- 
“teen atmospheres.” 

There is no description of the apparatus and no mention of 
the cavern? to which the fat and water were mzicd; nothing, 
indeed, to indicate that they were mixed at all. 

Analysis, Birnbaum says, showed that by their old process 
the manufacturers were getting but an imperfect decom- 
position. But he says nothing as to the sufficiency or in- 
sufficiency of the water process in general. 

Hagner’s Year Book, 1863 (Defendants’ Exhibit No. 2, page 

*It is proved by Mr. Henry Bower that Mitchell continued the pro- 
cess without lime up to the time of the depositions in this case (see pages 
1475-9). 
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1524). The extract translated and put in evidence by En- 
demann is a mere query as to whether under certain condi- 
tions a recombination of fatty acids might not take place. 

Wagner's Year Book, 1864 (Defendants’ Exhibit No. 3, 
page 1525) states that in an apparatus of the kind proposed 
by Melsens there was difficulty in regulating the temper- 
atures, and that to produce a finely crystalline product it 
was found necessary to use from I to 2 per cent. of sulphuric 
acid. Nota word of commendation or criticism of the water 
process generally occurs. 

Araut (Detendants’ Exhibit No. 10, page 15-27). This 
author states that the process of decomposing fats by 
superheated water introduced by “ Tilghman and Melsens” 
‘secured a temporary success partly by using the apparatus 
“constructed by Wright & Fouche. We do not know if this 
“method is still in use anywhere,” and continues :—‘ This 
“much is certain, that the Vienna manufacturers reported to 
“be using this plan in 1863 by Stass, two years later had 
“adopted Milly's autoclaves.” 

Comparing these exhibits with the assertions of the wit- 
nesses concerning them they are assuredly, both in number 
and substance, but a weak support for the testimony, and 
would be at best of little weight as against the hard fact of 
Mitchell's use. 


Fraudulent suppression of clear proof as to efficiency of water 
process. 

One important use, however, this reference to “ the litera- 
ture of the art” has in this case, for it enables us to exactly 
cauge the honesty and good faith of the defendants’ experts. 
To eke out their poor four instances of publications which 
might be taken by inference to impeach the efficiency of the 
water process, the experts introduced the translation from 
the Year Book of 1863 which we have referred to above, and 
they actually picked the sentence out from the middle of an 
article which tells of the perfect decomposition effected by 
the water process and explains the reasons wy it has ever 
given poor results. We have put the whole article in evi- 
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dence (see context of Defendants’ Exhibit No. 2, pages 
1553), and it is as follows :— 


Wagner: Year Book, 1863, page 664. 


“The sentence printed in brackets is the whole of De- 


“ fendants’ Exhibit No. 2.” 


“On the industrial value of the preceding apparatus doubts 
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“formed experiment by Clocts,in the Museum a histoire 
“ Naturclle, at Paris, has ENTIRELY SET ASIDE THESE 
“pousts. /z a small apparatus of the above-described 
“construction (Wright & Fkouch’'s apparatus), 8 kilo of 
“tallow and 16 litres water were brought inte circula- 
“tion tor 8 hours at a pressure of 15 atmos. and a teme- 
“perature of 200° CC. THE PRODUCT OF 97.5 PER CENT. 
“ WAS OBTAINED OF BEAUTIFUL WHITE AND HARD FAT ACID, 
“WHICH CONTAINED SCARCELY TRACES OF A SAPONIFIED* 
“SUBSTANCE. THE EXCELLENCE OF THE SUBSTANCE OB- 
“ TAINED BY CLOETZ PROVES THE VALUE OF THE NEW PRO- 
“ cEss, and shows that if in practice the apparatus has some- 
“times yielded imperfectly saponified product, the fault must 
“be ascribed to accidental circumstances, for example, of a 
“too small quantity of water or a too low temperature, for, 
“IN THE SAPONIFICATION BY SUPERHEATED WATER, TWO 
“CONDITIONS ARE ESPECIALLY INDISPENSABLE, NAMELY, 
“THE MOST INTIMATE AND EMULSION-LIKE MIXTURE OF 
“THE FAT AND WATER, AND THE USE OF A SUFFICIENTLY 
“HIGH TEMPERATURE. With all apparatuses proposed 
“care has been taken to keep carefully to the first 
“ condition. 

In regard to the necessity of a certain temperature it 
“follows with certainty, from the truly classic researches 
“of Berthelot, that, if at a certain temperature the neu- 
“tral fats are decomposed by water into fat acid and 
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glycerine, at a lower temperature a reunion takes place 
of the separated products into neutral fat. ] 
“Tf, now, when operating on a large scale, too low a tem- 


* Clearly a misprint ; the author meant wusaponified. 
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“perature and pressure be employed, especially in the 
“presence of a too small quantity of water, it is intelli- 
“ gible how, with a continued contact between fat acid and 
“concentrated glycerine solution, a certain amount ot 
“neutral fat can form and depress the melting point of 
“the product obtained.” 

Can your Honors recall an instance of more brazen and 
more stupid dishonesty, than the suppression of this clear 
assertion of the perfect efficiency of the water process and 
careful explanation of the only causes which could ever 
produce its failure ? 

With this before him Endemann swore that the literature of 
the art united in condemning the water process, and this is in 
itself not only proof that he was wrong, but proof that Ae 
knew he was wrong. 

In view of the suppression of the context of Exhibit No. 2, 
by Endemann, it is hardly worth while to refer further to his 
dishonesty in relation to the literature of the art, but we will 
call the attention of the court to a few of the publications 
which, since they were exhibits in the old record, could hardly 
have escaped his attention. 

Defendants’ Experiments. 

That the experiments made by the defendants and their ex- 
perts do not, and cannot, prove that water alone could not 
thoroughly or even practicably decompose fats, is, of course, 
clear by this time. But they have a bearing, and an import- 
ant bearing, on the case nevertheless, and should be carefully 
considered. 

Made to conceal facts, not to show them. 


In Mr. Tilghmdan’s patent the importance of thorough inter- 
mixture of the fat and water is dwelt upon, and it is cleariy 
stated that the decomposing power of the water increases as 
the heat and pressure are increased. The importance of inter- 
mixture and heat is also explained by Mr. Tilghman in his testi- 
mony (page 1156, &c.), and enforced by all the testimony in the 
old case. The vitally important relation of these features oi the 
process to its efficiency could not therefore be unknown to the 
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defendants’ “experts.” But this knowledge is brought still 
closer home to them ; they had hunted up, examined, and de- 
cided to suppress the context of Exhibit No. 2, where it is stated 
of the water process that “ The excellence of the substance 
“ obtained by Cloetz proves the value of the new process, and 
‘“ shows that if in practice the apparatus has sometimes yielded 
‘imperfectly saponified product, the fault must be ascribed to 
‘accidental cireumstances, for example, of a too small quantity 
“of water or a too low temperature, for, in the saponification by 
* superheated water, two conditions are especially indispensable, 
“pamely, the most intimate and cmulston-like mixture of the fat 
“and water, and the use of a suffpciwntly high temperature.” 

Knowing these facts then, and knowing that the defendants 
had, during their infringement, worked at a pressure of from 
200 to 250 pounds (see answer), and knowing, we presume (for 
there is plenty of evidence in the old case to show it, and as 
chemists they must have known) that where the heat or mix- 
ture is insufficient they can be aided by the presence of a 
little alkali. These eaferts made their experiments at from go 
to 150 pounds pressure. 

[In Varch, a pair at go pounds, which showed about 20 per 
cent. in favor of the lime. 

In Apri/, a pair at 150 pounds, which showed about 2 to 3 
per cent. in favor of the digestion with lime. 

[In J/ay, a pair at 131 pounds pressure, which showed about 
12 per cent. in favor of the lime, a third digestion with water 
alone continued for some hours longer showing a difference 
of only 4 per cent. from that with lime. 

And on the basis of these tests Morton and Endemann 
swear that their experimental researches as chemists fret 
that water will not effect a satisfactory decomposition of fats. 
Morton, for instance (page 1377), referring to the product of 
the water treatment as one which would contain about 20 per 
cent. of undecomposed fat, and contrasting it with the old lime 
product which he here assumes would contain 95 per cent. of 
fat acids, and on page 1372, question 30, he states that he is 
satisfied that the use of 1 per cent. of lime will effect a gain of 
about 20 per cent. in the amount of fat acids produced in the 
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mixture. In view of the fact that his April tests at 150 
pounds showed a difference of only 2 per cent. in the acidity 
of the products with and without lime, and a decomposition 
of g2 per cent. in the digestion with water, both of Professor 
Morton's above assertions are truly remarkable. 

Even the May tests at 131 pounds which defendants tried 
afterwards, showed but 12 per cent. difference at best, and but 
4 per cent. after nine hours’ additional digestion with water ; 
and the only difference of 20 per cent. is in the March tests, 
made at,go pounds pressure and during but six hours. But 
the court will soon learn in reading Mr. Morton’s testimony 
that, while ingenious and fertile in theories to a remarkable de- 
gree, he is equally remarkable for his forgetfulness or disre- 
card of facts. 

The point which we have especially in mind in spreading 
these “tests” on our brief is the very obvious one, that the low 
pressures (and consequently low heat’) used in the experiments 
were (1.) entirely without pertinence, direct or indirect, to the 
defendants’ use, which was at an average pressure of 225 
pounds; and, (2.) were exactly what—as is pointed out in 
Wagner’s Year Book,—in Tilghman’s patent,—and in the testi- 
mony in the old record—would be sure to show the water 
process in the worst possible light. : 

The pretended ‘ests, then, are of a piece with the suppres- 
sion of the context of Defendants’ Exhibit No. 2. 


law Morton explains the reason why he made irrelevant ex- 
periments, 

As bearing on the honesty of the tests we quote from Mor- 

ton's cross-examination. (Page 1403-4.) 

“<< QO. 102. At the time you were making these experiments, 
“you knew, did vou not, that during the period covered by 
“this accounting the defendants used in their process the 
“ pressure of between 200 and 250 pounds to the square 
“inch, and continued the treatment from nine to ten hours ? 

“A. / did. 

“sx QO. 103. Now, since, if I understand you correctly, the 

“ object of these comparative cxpenments was to determine 
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“what you conceived to be the advantage accruing to the 
“ defendants by reason of their use of 1 per cent. of lime, 
“hy didn't you take the same pressure and the same pertods 
“of time which they actually used at a time this advantage 
“accrucd to them, tf at all? 

“ A, BECAUSE I WAS UNABLE TO DO SO. / understood from 
“ Mr. Gamble that one motive, tf not the chicf one, in re- 
“ ducing the pressure was a feeling of insecurity in reference 
“to the boilers and the digesters. 1 DID NOT FEEL AT LIB- 
“TY TO MAKE AN EXPERIMENT WHICH WOULD INVOLVE SO 
“VERY SERIOUS A RISK AS THAT WOULD HAVE DONE, 

“x Q. 104. Did Mr. Gamble tell you that he thought it 
“would be dangerous to use a higher pressure than 130 
“ pounds or thereabouts ? 

“A. He did not; but in the course of conversation he told 
“me in substance what I have just repeated, namely, he 
“did not feel easy to have the apparatus used at the high 
“»oressures they had run at before, and I gathered that 
“this was the main motive in using lower pressures. 

“x QO. 105. Do vou not know that up to within a month of 
“the time youmade your experiments those same digesters 
“had been run at very much ligher pressures ? 

“A. L have absolutely no knowledge on the subject. 

“x QO. 106. Mr. Gamble did not tell you, then, that the use 
“of such a pressure as you experimented with had only been 
“commenced in his works within a week or two of your 
“cusit to Cincinnati ?* 

A. / have no recollection of any such statement. 

x Q. 107. When did your conversation with Mr. Gamble 
“on this subject take place ? 

A. I think it was on the day when we were running the 
“Tilghman coil apparatus, and it was in the course ofa 
“ general conversation. THAT WAS MAY ILITH. 


* 
a 


* In giving his testimony on May 25th, Mr. Gamble states (page 1349, 
©. 66), that they had been using the lower pressure for ** about a month.”’ 
The tests at 150 pounds, it will be noticed (page 1531), were made on 
April 13th and rgth, which is more than a month before the 25th of May. 
It is not a violent presumption, therefore, that the change was made in 
view of the 


‘*danger "’ of the accounting. 


UE Cnt te 


93 


“< Q. 108. THEN HE DID NOT MENTION THE DANGER TO YOU 
“ UNTIL AFTER YOU HAD MADE THE EXPERIMENT ? 

“A. YES; THAT IS TRUE. 

“ x Q. 109. Then how can that be a reason for your not 
“using a higher pressure when you did make the ex- 
‘“ periment ? 

“ A. I did not inteud it in that sense. I intended it as a 
“reason why I did not also make the experiment at a 
“higher pressure. Under any circumstances I should 
“have made an experiment at the pressure which was 
“used in the factory when I came there, and I had 
“thought of using higher pressures, but gave up the 
‘idea after this conversation with Mr. Gamble. 

“* Q. 110. You have absolutely no data, then, which will 
“enable you to state what the comparative efficiency of the 
“treatment with ime and the treatment without lime would 
“ be ata pressure of from 200 to 250 pounds ? 

“A. ] HAVE NONE. 

“x QO. 111. Se far as your experiments did go you found, 
“did vou not, that the difference in efficiency of these two 
“ treatments diminished as the pressure increased ? 

“A. Notin proportion as the pressure increased, but with an 
“increased pressure the diffcrence was less.” 


Morton attempts to show tests relevant by bringing in coil. 


It was only when depressed by a good many demonstra- 
tions of his having been in error that Professor Morton was 
induced to make so candid an admission of the baselessness 
of his conclusions, a night’s rest brought him back to the 
stand himself again, and utterly incapable of admitting the 
destruction of a theory by any amount of adverse proof. He 
had bethought himself of the coil test which he had wit- 
nessed, and had a plausible escape from his difficulties. To 
do Morton and ourselves justice we must ask the court to 
again read a long extract from his testimony. (Pages 1421- 
1423.) 

“x Q. 180. Please read your answer to Q. 30, master’s 
“record, page 279 (now page 1373), and state whether 
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“the opinions you there express are still maintained by 


™ you. 


“A. In the first place, I notice that there appears a mani- 
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“fest error in this answer; for, on comparing the record 
“ of the experiments made by me at Cincinnati, they show 
“that the difference in the product obtained by treating 
“the materials for the same time, with and without lime, 
“under otherwise identical conditions, was about 12 per 
“cent.; and therefore this statement, in my answer to 
“question 30, should be modified by saying, ‘a gain of 
‘about 12 to 20 per cent.,’ instead of simply 20 per cent., 
as it there appears. Otherwise, I think, the answer is 
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correct.* 

©. 181. You did not state in your answer to Q. 30, 
“nor do you state now, that you are aware that the differ- 
‘ence between the result of the treatment with water and 
“the treatment with water and lime more nearly approach 
“each other when increased pressure was used. Do you 
“not think that this fact should also be stated in connec- 
“tion with that answer, in view of the fact that the pressure 
“used by these defendants was, as you know, very much 
“higher than that used in this experiment ? 


A. At the time of giving this answer I had in view only 


“the process as I saw it carried out at defendants’ works, 
“and which I believed, and do believe, is the process 
“which they were then using, and have continued to use, 
as regards the degree of pressure; consequently, 77 
“ stating that answer at that time, 1 did not contemplate 
‘anything bevond this pressure and the result in the manu- 
“facture thereby obtaincd.+ ‘N\Nivat would be the result at 


* 


*He here considers only the tests at go and 131 pounds, completely 
ignoring the tests at 150 pounds. 

t A beautital example of Professor Morton's tendency to ‘‘ contem- 
‘plate’ one thing and swear to another. What he sa7d in his answer to 
30, page 1373, was, “* 4 would also appear from my own and all the 
other experiments with which Lam acquainted that the production of a 
* practically thorough saponification without lime or some other equivalent 
‘material, or, in other words, by the action of water heat and pressure 
‘alone, CANNOT BE OBTAINED AND NEVER HAS BEEN OBTAINED, EITHER 
‘“ON THE LABORATORY OR COMMERCIAL SCALE.’ 


, 
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“a higher pressure I am, of course, unable to say; dwt, 
“from the experience which | had at that time with the coil 
“apparatus, where very much higher pressures were used, 
“and where, nevertheless, 81 1-4 per cent. of free fat acids 
“cas the best result obtained, | do not think it is at all safi 
“to imfer that the apparent law ef decrease in the effictency 
“of Lime would continue bevond the point at which these ob- 
“servations reached; in other words, these experiments 
“auth the coil apparatus seemed to indicate that the best 
“result obtainable without Lime, with an enormous pressure, 
“and even with the development of acroleine, was about 8o 
“per cent, While our experiments show that with very 
“ moderate pressures and the use of lime a result at /cast 
“as good as 95 per cent was readily secured. 

“x QO. 182. Did vou ever obtain os per cent. in any one 
“analysis made by you of any product ? 

“A. (Referring to table.) / reached 94.9, which was so 
“near 9s that, for round numbers, [ so stated.” 


What he forgot in framing his theory. 

This was a happy thought which Morton seized on the spur 
of the moment, and it was not only plausible, but logical. // 
at 2000 pounds pressure the products were “le same as at 131 
pounds, it was fair to presume that a’ 225 or any intermediate 
pressure they would remain at the same point. But in this 
instance as in all others, Morton’s ingenuity and plausibility 
were exercised at the expense of, and in defiance of facts. 

His own analysis had proved that with water alone at 131 
pounds, decompositions of 84.43 and at 150 pounds decom- 
positions of g2 per cent. had already been obtained—facts 
hard to rconcile with his “cory that 80 per cent. of decompo- 
sition was the maximum of the water process, and which 
when considered in connection with the results at 2000 
pounds indicated very clearly that the tests of the coil were 
not properly made, and that either the intelligence or the hon- 
esty of the experimenters was to be questioned.* 


* How a poor product was obtained trom defendants’ coil we will fully 
explain further on. 
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Morton swears that 1 per cent. lime will make difference of 
12 per cent. in decomposition. 


Before Mr. Morton’s confidence in the plausibility of his 
theory could be shaken by a remembrance of these facts he 
was asked :— 

“x Q. 185. Do you intend to be understood as swearing as 
“a matter of fact that your opinion is, that had the com- 
“parative experiments tried by you at Cincinnati been 
“tried at a pressure of from 200 to 250 pounds, instead 
“ of a pressure of 131 pounds, that there still would have 
“been a difference of 12 percent. between the product of 
“the digester with water alone and a digester with water 
“and 1 per cent. of lime ?” 

and after several attempts to evade the question he finally an- 
swered :— 

“A. I have already stated my opinion as a matter of fact, 
“and also given you my reasons for it; but if you prefer p 
“the opinion without the reasons, / wel/ state that [ believe, 
“as a matter of fact, that the differcnce would be more than 
“72 per cent. under the conditions named,” 

This astounding assertion was perhaps ventured in the 
hope that the master or the court might believe it, but that 
counsel should suppose for an instant that it had any basis of 
fact the witness could hardly have anticipated. It is, however, 
creatly to the credit of defendants’ counsel that he was able 
to believe Professor Morton, as it indicates that he was not 
privy to the fraudulent suppression of the context of Exhibit 
No. 2, and the influence of Cloetz’ test upon the experiments. 
His credulity, however, while creditable, was the final blow 
to his case, for he here sprang to his feet and without consult- 
ing his “ expert” sought leave to fest the truth of his witnesses 
asscrtion. Record, page 1423. 


Defendants’ counsel proposes to test Morton's statement. 


“ Counsel for defendants here moves the master for an al- 
“ lowance of trme before the close of defendants’ evidence 
“to enable him to have made, or endeavor to have made, 
“with all reasonable diligence, a test of the digester pro- 
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“cess at a pressure of from 200 to 250 pounds, or in 
“ other words, iv all respects in conformity with the descrip- 
| “ton of the answer, as to defendants’ process used at the 
“time, with and without the percentage of lime there 
“mentioned: and states that he was under the impression 
“that such tests had been made, and feels himself in part 
> “ responsible for their not having been made, supposing 
“his error to have arisen from the fact that having been 
“informed a few weeks before the tests were ordered 
“made that the defendants were using exactly the pro- 
“cess that they were using during the period of infringe- 
‘ment, and having been under this impression through- 
“out, until the testimony revealed the fact that a change 
“had been made intermediate between his information 
“and the making of these tests, that the process was in 
“all respects identical, he may, in directing experiments 
“to be made, have assumed that the direction to follow 
, “out in every particular the process that they were prac- 
“ ticing was equivalent to the direction to follow the de- 
‘“ scription of the answer; and may have been less explicit 
“than he should have been, but, because of such im- 
“ pression, in pointing out the fact that 200 instead of 150 
‘“ pounds pressure was to be used; and that it is only 
‘since so much prominence is given to this discrepancy 
“in the cross-examination that it has seemed to him 
“that there was any occasion for the expense and delay 
“of repeating the test.” 

The request of defendants’ counsel was of course acquiesced 
in by complainant and granted by the master. The defend- 
ant J. N. Gamble went back to Cincinnati and made the 
series of seven tests which he described in his testimony 
(Rec. pages 1424 to 1530), sending duplicate samples to the 
master, who in turn sent one of each pair to the defendants’ 
expert Morton and the complainant's experts Booth and Gar- 
rett. (See the master’s statement, page 1430.) We _ have, 
however, we may mention here, put no expert testimony into 
the case, being quite satisfied with the completeness with 
which the defendants’ experts rebutted themselves. 
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Tests prove Morton wrong, and that lime as used by defendants 
gave no increase in dccomposition. 

Professor Morton analyzed the samples sent to him by Mr. 
Gamble through the master, and the results are described by him 
in his testimony, pages 1430 to 1436, and tabulated dy Azam in the 
defendants’ Exhibit No. 15. (Rec. page 1532.) This tabu- 
lation is by the way a characteristic production, for while it 
gives the figures of his analysis correctly enough, it is as a 
whole so prepared as to conceal some facts—to misstate other 
facts—to entirely suppress other facts—and in fact to obscure, 
hide, and misrepresent the very facts which the tests were in- 
tended to ascertain. We will later have occasion to deal 
fully with this tabulation, but for the present we will take it as 
it is, calling attention simply to the fact that digestion No. 6 
shows that (1) with only half the water the defendants used 
as stated in the answer ; (2) with this half quantity applied in 
one dose; (3) with no lime; (4) with a treatment an hour less 
than that of defendants; and (5) the other conditions parallel, 
a decomposition of 95 per cent. was effected. A product 
containing 95 per cent. of free acids, the very product 
referred to by Morton as a type of practical perfection upon 
which his estimate as made in answer to Q. 30, pages 1372-3, 
and » Q. 180 to 187 1s based, and which in answer to Q. 44 
he refers to as the point reached by the old method. (See 
page 1377.) 

Defendant's method as described 
in aNSweV, Page 21. 


July experiment No. 6. 


(1.) Equal quantities water and 
fat... 

(2.) One per cent. lime. 

(3.) Nine hours’ treatment at 
from 200 to 250 pounds. 

(4.) Old water removed and too 
per cent. fresh water added. 

(5.) An additional hour’s treat- 
ment. 


(1.) Equal quantities water and 
fat. 

(2.) No lime. 

(3.) Nine hours’ treatment at 
225 pounds. 

(4.) No change. 


(5.) No additional time. 


That with all the additional disadvantages besides the 
absence of lime, an hour's less treatment, and but half as 


much water, the decomposition reached Morton's standard of 


es 


= 


99 


practical perfection, is about as complete a refutation of Mr. 
Morton’s testimony and of the theory of the defense as can 
well be imagined. 

A change of water and an hour's additional treatment in 
digestion No. 6, gave a product showing gg.1 per cent. of 
free acids, and this analysis disposes finally of the theory that 
lime had played any useful part in the process used by defen- 
dants.* That without any change of water the decomposition 
of No. 6 could easily have been carried far beyond Morton's 
standard of g5 per cent. even to the point of chemical perfec- 
tion is clearly apparent. A little more heat—a little more 
time—a few additional pump strokes—any one of these changes 
would have done it, and any one or all of them might be 
used without appreciably increasing the cost of the operation. 

Here then in the July tests we have the end of the defen- 
dants’ case. 


Summing up. 


When we entered upon this branch of the case we showed 
that there could be no defense to our claim that the defen- 
dants should account for their chemical savings the lime and 
acid, except upon the theory that highly heated liquid water 
would not, and could not, effect a practically good decom- 
position of fat. That if water alone would and could accom- 
plish this, then all that could dc effected by improvements and 
modification of the complainant's process were savings or gains 
in the items of labor or fuel, for those, in effect, are the only 
things left which cost money. 

We showed the court that the defendants fully appreciated 
this position, and based their defense so/e/y on the theory that 
water alone would not effect a practicably thorough decompo- 
sition. 

We have followed the defendants’ experts through their 


* We mention this simply to illustrate the completeness of the over- 
throw of the defendants’ case. Having reached the standard of practica/ 
perfection set up by the defendants there would of course be no object in 
carrying on the process to the extent of a chemically perfect decompo- 
sition. 
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defendants’ plan of defense could have been conceived. 
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elaborately planned schemes and cunning plots, and have 
demonstrated, 

That so far from there being no evidence in the old 
record as to the practicability of the water process as they 
pretended, there is the most overwhelming proof, the most 
absolute certainty from the evidence and facts that the water 
process was not only successfully used, but was used to 
creater advantage than with the alleged modifications of the 
use of a little lime, and the double using with water— 

That so far from there being in the literature of the art a 
veneral condemnation of the water process, there was even in 
the poor four instances which the experts cited, no such as- 
sertion, and in one of them there was a full description of a 
test experiment with water alone which yielded the most per- 
fect fatty acids, and a full explanation of the only causes 
which would in any case account for a poor product from this 
process ; and— 

That their pretended tests were made under the very con- 
ditions, so carefully explained in Wagner, as the only ones 
which coud yield a poor product by the water process, and 
had no relevancy to the defendants’ use, or indeed to anything 
but the conditions of failure as Cloetz demonstrated them. 
That these tests even did not support the statements of the 
experts concerning them, and that every theory and assump- 
tion of the defense was swept away by the July tests at 225 
pounds pressure, 

[In short we have, w/out a word ot rebutting testimony, 
drawn from the defendants’ experts and the matter in the 
record which they claimed to be familiar with, a fulland com- 
plete demonstration of the perfect practicability and excellence 
of the water process, and shown that the whole theory of de- 
fense was conceived and presented in either the grossest and 
most inexcusable ignorance or in deliberate fraud. That it 
was all fraud or all ignorance we do not mean; neither would 
alone account for the foolishness of the defendants’ attempt, 
and it was only by imposing ignorance upon fraud that the 
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The practicability of the water process being now settled, 
there would seem to be little use in following Professor Mor- 
ton through his really brilliant attempts to raise new issues 
which would lead the master and the court away from the 
one on which he and Dr. Endemann had brought the defend- 
ants to such utter grief, but as the masterwas misled by them, 
and embodies in his report findings based on such errors, it 
will be necessary for us to follow Professor Morton quite 
closely on some of his new inspirations. Before going after 
Morton, however, we will here call attention to our fifth and 
sixth exceptions, the errors assigned in which are purely the 
master’s own. 


THE MASTER’S ERROR IN REPORTING THAT THE USE OF THE 
COMPLAINANT'S PROCESS BY MITCHELL WAS NOT COMPETENT 
EVIDENCE IN THIS CASE, AND THAT THE SAID PROCESS HAD 
NEVER BEEN REGULARLY USED IN SUCH APPARATUS AS THAT 
OF THE DEFENDANTS. EXCEPTIONS Nos. 5 AND 6. 

What the Master reported. 

The parts of the report to which our fifth and sixth excep- 
tions are directed are printed, beginning at the bottom of page 
1200 to about the middle of page 1202. He begins by say- 
ing : 

‘“ Respondents cannot be charged with any advantages they 
“might have realized by use of that process otherwise 
“than as they in fact used it.” 

Which is perfectly true. He continues, however, by basing 

on this premises the finding that— 

“ Neither is it material in this case whether the Wright & 
“ Fouche apparatus used by Mitchell & Co. had yielded 
“a superior product.” 

And so dismisses Mitchell's use of e process from the case, 
and closes his eyes to the facts as to the capability of the 
water process, which are so fully demonstrated by the Mitchell 
use and the Cloetz experiment. 

Why Mitchell's use should be considered. 

We never dreamed of asking the master to estimate the de- 

fendants’ savings on the basis of Mitchell’s use. What we did 
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ask him to consider was the fact that Mitchell and Cloetz 
using the Tilghman process without either lime or a second dose 
of water, the two alleged modifications of it used by defend- 
ants had obtained perfectly decomposed products, and that 
therefore these modifications were not, as Morton and Ende- 
mann asserted, essential or necessary. 

Mitchell's and Cloetz’s use was relevant in the same way and 
to the same degree as were the July tests, and can no more be 
ignored than can these tests themselves. When we say that 
even Endemann and Morton did not venture to suggest that 
these uses could on any theory be ignored or distinguished 
from defendants’ use except in the fact that they did not em- 
body these two modifications, it will be apparent how far the 
master’s distinction was from common sense. 

Defendants’ experts acknowledge Mitchell's use to be relevant. 

When Mitchell’s use was brought to Endemann’s attention 
he could, your Honors will remember, think of no other way 
to escape from its crushing effect upon the defendants’ defense 
than to boldly deny that it had been successfully used (see pages 
1285-7). He admits that the use was a use pure and simple 
of Tilghman’s process without “ modification” (page 1286). 

“o< @. r11. In the process carried on in the Wright & 


Fouche apparatus, as described in the record, are not 


heat, pressure, and water alone the efficient agents in 


decomposing the neutral fats into fat acids and glyce- 

“rine ? 

“A. / constder,as the efficient agents in the Wright & Fouche 
‘apparatus, merely the water at high temperature. The 
‘pressure I consider a necessary inconvenience, and of 

“value so far as it would tend to keep the water in a 
“liquid state.” 
Defendants’ and Mitchell's apparatus practically identical. 
The only difference between the apparatus used by 

Mitchell and Cloetz and that of the defendants is in the exter- 

nal form of their digesters. They are both closed boilers, 

working at high pressure and provided with a mixing device 
for drawing water from the bottom and spreading it on top of 
the fat, and the processes carried on in them are identical 
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except that Mitchell and Cloetz used no lime and but one 
charge of water. The only difference between the Wright & 
Fouché digester and the defendants’ digester is in the build of 
pump used for securing an intermixture of the fat and water ; 
both pumps, however, operate in the same way, and are in the 
narrowest sense mere mechanical equivalents, and both were 
well known as such long before the date of Tilghman’s patent 
(see Complainant's Exhibit No. 23, Record, page 1561). In this 
exhibit Fig. 10 illustrates the Wright & Fouche digester, 
which is exactly the same as the digester shown in Fig. 11, 
dating from 1795, and substantially identical with the digesters 
Fig. 12 (1839), Fig. 13 (1834), and Fig. 14 (1853). On the 
other side we have Fig. 6, the defendants’ digester, substan- 
tially the same thing as is shown in Fig. 7 (1824), Fig. 8 
(1839), and Fig. g (1851). The selection of one of these 
pumps rather than the other is exactly the same sort of choice 
that a man exercises in buying a pump from one maker rather 
than from another. 

To hold that Mitchell's case was not relevant because his 
pump was not of the same kind as defendants’, is no more 
reasonable than if the master had ruled it out because he 
used Croton water while defendants took theirs from the Ohio. 


Comparison of processes used by defendants and by Mitchell. 
Now, before continuing the examination of the master’s re- 


by defendants. 


Mitchel. Defendants. 
(1.) Mixed fat and water in a (1.) Mixed fat ar ~ Th 
closed boiler. closed boiler. 
(2.) Using water equal to 7, of (2.) Using water ej’ .¢ fat. 
the fat. (3.) Ata pressurew -25 pounds. 
(3.) Ata pressure of 180 pounds. (4.) For eight and one-half hours. 
(4.) For eight or nine hours. (5.) Then renewed the water and 


continued the digestion for an hour. 


(6.) 1 per cent. of lime being used 
with the fat. 


Note 7. Note 2. 
(1) The facts as to Mitchell's use will be An. In _—_ nr td oe pe ony ar that 
rage tis te they used two charges of water, each equal 
ound in Verdin's testimony as follows: in bulk to the fat. Mr. Gamble, however, 
Page 160, Q. 128; page 164, X Q. 160, and in his testimony says he thinks that each 
page 184, Q. 41. charge was equal to only half the bulk of 
, the fat, page 1428, Q. 2. It makes little 
difference, however, in this comparative 


statement. 
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lizidence cited by master, less revelant than Mitchell's use. 

Yet the master, rejecting Mitchell's use, turns to the old 
record and industriously hunts up the witnesses produced in 
the Werk case to find instances of pretended difficulty in 
operating without lime. He cites Grant and Ropes, whose 
digesters differed much more radically from the defendants’ 
than does sitchell’s, inasmuch as they used no pumps at all, 
and effected the necessary mixing of fat and water by a re- 
volving paddle (like that shown in Complainant's exhibit No. 
23 in Fig. 1), and who used a pressure far lower than either 
defendants or Mitchell, and refers to Jones and Cornwall, both 
of whom obtained perfectly good decompositions with water 
alone, but preferred to work at lower pressure and use a little 
lime. 


kividence as a whole- demonstrates perfect practicability of 


waler Process. 

If the Grant, Ropes, Jones, and Cornwall uses were as the 
master reports, it would require but little mental effort to un- 
derstand that they simply weighed the expense and trouble of 
keeping up a pressure of say 250 pounds against using a 
pressure of 150 or 170 pounds, with the added expense of a 
pound of lime and 3 of acid per cent.* A matter of small 
moment cither way, and relating entirely to the manufacturing 
economy as distinguished from the chemical economy of the 
process. 

But if the record had a dozen instances of the non-success 

the water process, instead of not having one, they are 

«xplained by Cloetz and should have been disregarded 

y single successful use such as Mitchell’s, which 

_ de. ‘at the non-success of any test was due not to 

any Thicmerency of the process, but to some disregard of its 

requisite conditions, viz. sefficent mixturc—supicint heat— 

sufficient time. The importance Of each of which conditions 
is fully set forth in the patent. 

* As we show post, pages 119, &c., a few additional pump strokes per 
minute would have enabled them to dispense with any lime, but natu- 
rally they were well enough satisfied with the great saving of 13 pounds 
of lime and its equivalent in acid, aid were not looking closely to 
trifling details of manufacturing cost. 


; 
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FALSE ISSUES RAISED BY DEFENDANTS AFTER 
THEIR DEFENSE HAD BEEN BROKEN DOWN. 


Besides his mistakes as to glycerine, which we will leave 
until the subject of the lime and acid savings is exhausted, 
the rest of the errors which the master embodied in his re- 
port were based on Morton's clever strategy in raising false 
issues after the annihilation of his case as presented before 
the July tests. 

Professor Morton resumed his testimony (page 1432), by 
putting in evidence the table Defendants’ Exhibit No. 15 (page 
1532), and giving an account of his analysis. Now, these 
July tests considered in connection with Mr. Gamble’s §testt- 
mony are a most beautiful and complete demonstration of the 
conditions of success in the water process, of its perfect prac- 
ticability, and of the part which a double dose of water or 
the use of a little lime may have in the working of the pro- 
cess, and by this time Professor Morton must have learned 
enough about the decomposition of fats to have understood 
and appreciated their full meaning. Therefore it could no 
longer be ignorance which led him in preparing his table to 
state falsely some of the facts, and to suppress entirely other 
facts which were vital to a clear understanding of the results 
of the experiments. 


Confusion, misrepresentations, and suppressions of fact, in Mor- 
tons tabulation of the July tests. 

These tests, it will be remembered, were undertaken by de- 
fendants to prove the truth of Morton's statement that when 
working at 225 pounds with exactly similar conditions to the 
defendants’ usual method, except as to lime and using the 
water in two doses, the water process would show a decompo- 
sition at least 12 per cent. below 95 per cent., which he had 
previously assumed as practical perfection; and of his other 
statemciils, to the effect that the efficiency of the water pro- 
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cess was limited to a decomposition of but little over 80 per 
cent. 

Now, to begin with the Icast of Morton's misdealings with 
these tests, we will instance his burying the analysis of the 
final results of the treatment of the different charges under a 
mass of analyses of samples taken during the earlier stages of 
the treatment, and marking the hours when the samples were 
taken by letters instead of numbers. The result of which is 
that, so far as the table shows, one analysis is as much in point 
as another, and you must refer fo Norton for an explanation. 

Next, he marks on each digestion the quantity of water used, 
but not truthfully. We marks digestions 3 and 4 as each made 
with charges of water equal to 50 per cent. of the fat, while in 
fact No. 3 had but 45.20 per cent. of Water, against 50.37 per 
ceni. in No. 4; @ differcuce of over 10° per cent., and he marks 
digestion No. 7 as having been made with 100 per cent. of 
water, whereas in fact it had but 89.77 per cent., or over 10 
per cent. less. 

Next, he says vething about the way the pump was work- 
ing in the different tests, a fact which of course goes toa 
most vital point—the perfection of the intermixture of fat and 
water—and which Mr. Gamble carefully explains. The facts 
being that in No. t the pump was going at times but 10 
strokes a minute, and never over 13 strokes; in No. 2 it went 
as low at times as 12 strokes, reaching 14 at other times; in 
No. 3 Mr. Gamble says it was only observed twice and 
then was going at the rate of 14 strokes; in Nos. 4 and §, 
the lime digestions, it was going at an even rate of 14 strokes; 
iu No. 6 it. was 14 strokes, and in No. 7 it was but 13 strokes. 

Next, he does not give the quantity of fat in each diges- 
tion; and-— 

Finally, he does not refer to the fact that of the analyses 
of digestion 4 and 5 were of a mixed product, 10 per cent. 
of which was always lime soap and not fat acids as the analyses 
indicate. The annexed tabular statement will enable the court 
to see at aglance the true results of the July tests and to com- 
pare them with Morton’s table. 


| 
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Morton's testimony after July tests. 


Professor Morton, having substituted his table for the 
facts, was ready to be questioned about the conclusions which 
he drew from the July tests, and on page 1436 he was asked: 


Analysis of Morton's Answer, No. 191. 


The answer. 

“QO. 191. How, if af a//, are the 
‘* opinions heretofore expressed by 
‘‘you as to the relative efficiency 
‘of the Tilghman process (I mean 
‘the Tilghman process unmodi- 
‘* fied, except in respect to mech- 
‘anism and degree of pressure) 
“‘and the process used by the de- 
‘‘fendants affected by the results 
‘‘of the analyses or other investi- 
‘‘gations made by you since the 
* adjournment of July 4th ? 

“A. | have made no investiga- 
‘tions on this subject since the 
‘date you have mentioned, but 
“have, of course, made a number 
‘‘of analyses of the products ob- 
‘tained by Mr. Gamble, and /he 
‘* results of these analyses seem lo 
‘“me lo support in a very remark- 
‘able way many of the opinions 
“which I have already expressed 
“as founded on previous expert- 
“ments made by myself or others. 

‘Thus I have stated before that 
‘‘in the process as carried out by 
‘*the defendants, | considered that 
“the 1 per cent. of lime em- 
‘‘ ploved was a most efficient factor 
‘in the production of the result 
‘obtained, and this opinion | find 
‘contirmed in the most marked 
‘manner by these analyses. 

‘* Thus, if we compare together 
‘‘series Nos. 2 and 4, which, as J 
‘understand, are alike in their 
‘* conditions, except that in No. 2, 
‘no lime was used nor was the 
‘water changed, while in No. 4 


Comment. 

Now we will see why the table 
was doctored, and how a profes- 
sional expert can escape from 
facts which oppose him. 


Quite true! they do afford the 
most ‘‘remarkable support”’ for 
the witnesses’ assertions that could 
be imagined. 

He stated that without the 1 
per cent. of lime, water could not 
bring the decomposition to within 
12 per cent. of 95 per cent. under 
any conditions. 


Simply /fa/se, he Anew that the 
digestions were unlike in the addi- 
tional fact, that the mixture in No. 
2 was much less thorough than in 
No. 4, and he does not make the 
fact very clear that there was not 
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Analysis of Morton's Answer, No. 191.— Continued. 


The answer. 

“7 per cent. of lime was used and 
‘* the water was changed between 
‘the times when samples J and Kk 
“‘were taken. Weshall see, inthe 
‘first place, that in a single hour 
‘where the lime was present about 
“65 per cent. of free fat acid was 
‘* developed, and that in three hours 
‘gr per cent. of tree fat acid was de- 
“veloped, which was only reached 
‘fin the process of 2, where no 
‘‘lime was present, at the end of 
“eight hours. In fact, where the 
“lime was absent and no change 
‘of water occurred, at the end of 
‘nine and one-half hours only 91.5 
“per cent. of free fat acid had been 

‘* obtained, and the fact that only a 

“variation of 1 per cent. occurred 

“in this experiment from the sev- 

‘enth hour to the end of the oper- 

‘ation, seems to me to 7zdicale that 

“with the conditions then existing 

“no appreciable increase in the 

“vield of fatty acid would have 

‘been obtained in any reasonable 

‘time. 

“Even where a much larger 
‘quantity of water was used, as 
“in experiment No. 1, where 8o 
“per cent. of water in place of 50 
“was added, the final result is 
* practically no higher. 


“It would also appear that wxder 
‘the conditions of the patent as to 
‘the amount of water employed, 


Comment. 
only a change of water in No. 4, but 
a use of double as much. 


This ‘indication ’’ was even more 
marked in the digestion with lime 
where no appreciable change oc- 
curred from the third to the ninth 
hour. 


This is simply outrageous; /e 
knew, from digestions 6 and 7, 
that an increase of water would 
show a great increase in fatty 
acids, other things being equal, 
and Ae &new that the reason No. 1 
lower Aecomposition 
than No. 2 was because the mix- 
ture was much less. ‘* Practically 
‘no higher,’ is his way of stat- 
ing that it was 7 per cent. lower, 
when this fact would call attention 
to his fraud. 


showed a 


The ‘‘conditions of the patent 
“as to the amount of water” is 
a new idea implying that as the de- 


Analysis of Morton's Answer, No. 191.—Continued. 


The answer. 


‘‘and the conditions of time and 
‘‘ pressure stated in the answer, the 
‘*product produced would have 
‘‘contained AT THE BEST UNDER 
‘“‘g2 PER CENT. OF FREE FAT 
* ACID. 


“Such a product was wnolab/y 
‘inferior in purity, and, therefore, 
“manifestly less valuable than 
‘that obtained by older processes. 
“To bring the product from this 
‘*condition up to one in which its 


“purity would be egua/ fo that of 


** the product Obtained by older pro- 
‘cesses it would appear that a 
“change of water is absolutely 
necessary, together with the aid 
‘of lime.” 


Comment. 


fendants use more water than is 
suggested for high heat, they have 
got ANOTHER “ MODIFICATION,”’ 
But ‘“‘AT BEST UNDER 92 PER 
CENT." is, in view of the fact 
that in digestion No. 3 with /ess 
water, and an hour's /ess fime his 
own analysis showed 92.3 per 
cent. simply false. 


Morton had his hand well in 
when he got as far as this state- 
ment. He holds us to 50 per cent. 
of water, because digestion 6 shows 
that an increase will tell in the di- 
gestion, but, by referring to No. 1, 
he tries to give the impression that 
even an increase of water will not 
really help. He states that with 
50 per cent. water the decomposi- 
tion is ‘‘at best wvder g2 per cent., 
knowing that with less water and 
less time the result was actually 
over g2 cent. He states that the 
aid of lime is necessary when his 
analyses show there was nothing 
for it to do, avd he says the prod- 
ucls of the old processes were NOY- 
ABLY purer and MANIFESTLY more 
valuable than such a product, not 
to mention his assertion that a 
change of water was absolutely 
necessary. Now the great fact 
demonstrated in the July tests is 
the wonderful increase in the de- 
composing power of water which 
follows each approximation to the 
condition of emulsion or thorough 
mixture recommended in the pat- 
ent. And Morton knew that so 
far from its being ‘‘ absolutely ne- 
cessary’’ to change the water, that 
a fewer additional pump strokes 
would make the old water do as 
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Ana/ysis of Morton’s Answer, No. 191.— Continued. 


The answer. 


aacr 


These analyses seem to show 
“that this change of water had 
“the effect of increasing the free 
“fat acid in the product by from 
“4 to 5 per cent., wherever such 
“merease were possible without 
“eelling bevond s00 per cent. 
‘Thus, in series No. 3, the change 
‘of water increases the fat acid by 
“4 per cent.—that is, from 92.3 
“to 96.4; in No. 4 it changes it 
“just 5 per cent. from 92.7 to 
‘*97.7; in No. 5 the change of 
* water only raises the fat acid 2.6, 
“from 96.7 to 99.3, but it is mani- 
“fest that having got to 96.7 there 
“was not room enough for a 5 
“ner cent. addition. In series 6 
“the change of water causes an 
‘increase of fat acid of about 4 
“per cent. ; here again, however, 
“the result approaches close to 
‘the possible limit. In No. 7 the 
‘* increase produced by the change 


Comment. 


well, a fact shown not only by the 
tests but by Mitchell's better use 
of his pump, giving perfect results 
at 45 pounds less pressure. 

Another thing was proved by 
the old and new tests together, 
viz., the rapid increase in the 
power of water with the increase 
of the heat, and Morton knew 
that a few pounds more press- 
ure would give the same results 
as the ‘‘absolutely necessary ”’ 
change of water. 

But these are but trifles to the 
statement of the witness as to the 
perfection of the old process prod- 
ucts which here for the first time 
assumes an aggressive form. He 
had formerly estimated it in a gen- 
eral way as about 9§ per cent. 


‘“Wherever such increase were 
‘possible without eectling bevond 
‘* 700 per cent.’ A thoroughly Mor- 
ton-like mode of stating the fact 
that the proofs showed that perfect 
decomposition could be obtained 
without changing the water. 


- — 
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Analysis of Morton's Answer, No, 191.—Continued. 


The answer. 


‘“‘of water is about 4 per cent. 
‘in this sample, also the product 
“having reached 94.7 per cent. 
** prior to the change of water.”’ 

‘* The remarkable action of lime 
‘**in facilitating the saponification 
‘is also strongly shown if we 
‘compare samples D, obtained at 
**the end of the third hour, in di- 
“gestions 2, 3, 4, and 5, 2 and 3 
‘*being without lime and 4 and 5 
“with. In this case, without lime, 
**at the end of the third hour, we 
‘obtained in one case 56 and in 
‘“*the other case 51 per cent. of free 
‘*fat acid, and with lime gi and 93, 
**an increase of more than 50 per 
“cent. on the amount obtained 
‘without lime.’’ 

** Another curious effect exhibit- 
‘fed by these results is the fol- 
“lowing: Where lime is present 
‘it would appear that almost the 
‘*maximum result, especially where 
‘‘the amount of water was 50 per 
“‘cent., is obtained at the end of 
**the third hour, and that after this 
‘the subsequent digestion seems 
‘*to have little or no effect. The 
“small fluctuations, for instance, 
‘which are showm in series 4, be- 
‘“‘tween sample D and sample J, 
**] should regard as being with- 
‘fin the limit of error in such a 
** method of analysis, or very near- 
‘**ly so, and that these results show 
‘*a practical identity between the 
‘fsample taken at the end of the 
‘*third hour and that taken at the 
**end of eight and a half hours. In 
‘*the sample in series 5, where the 
‘amount of water used was equal 
“‘to that of the quantity of the fat, 
“‘there is a gradual increase, amount- 


Comment. 


Another striking instance of Pro- 
fessor Morton's uncontrollable pro- 
pensity. ‘“‘An increase of more 
‘“‘than 50 per cent.’’ Why, the 
man’s own figures, scarcely out of 
his mouth, show that the increase 
he is referring to was as 91 minus 
56 or 35 is to go, viz., exactly 38.42 
per cent. 


Amounting in fact to exactly 
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Alnalysis of Morton's Answer, No. 191.— Continued. 


The answer. 

“tne in all to about 3 per cent., he- 
“tween the sample taken at the 
“end of the third hour, and at the 
‘end of eight and a half hours.”’ 

‘But, in any case, it would seem 
“from the result of these analyses 
“that, where lime was used, 7/ the 
* process had been carried out for 
“three hours, the then 
* changed, and the action continued 


water 


for perhaps an hour more, apracti- 
‘cally pertect saponification would 
“have been secured —that is to say, 
‘one of 99 per cent. free fat acid, 
“and, therefore, that in this case 
“the addition of 1 per cent. of lime 
“would have reduced the time 
“to one-half. Or, again, if we 
‘compare the digestion No. 4 with 
‘digestion No. 2 we see that where 
‘the lime was present the result of 
‘gi per cent. free fat acid was ob- 
* tained at the end of three hours, 
‘and without lime in series 2, at 
“the end of cight hours ; therefore 
“the efhictency of the lime as thus 
“shown, or its capacity of effecting 
saponification 


under conditions 


“otherwise identical, is expressed, 
“T think, by this time relation 
‘of 3 to S—that is, it could do in 
three 
* quired eight. Or if we look upon 
‘the process as a process of effect- 
“ing something, the 1 per cent. 
“of lime doubles the efficiency of 
“the general process of effecting 
“this :aponification. It is true that 
“in the process used by respond- 
“ents at the time referred to the 
“heating was continued after o1 
“per cent. of free fat acid had been 
* obtained, «7/h no practical effect 
“for tive and one-half hours more 


hours what otherwise re- 


Comment. 


3,5 per cent., which is more 
‘*about’’ 4 than 3 per cent. 


‘“Ip”’ the defendants had been 
governed by Morton’s theories, in- 
stead of practical experience, who 
can tell what they ‘‘ wou/d have se- 
‘‘cured,’’ or how long it ** wou/d 
“have’’ taken them to secure it? 
Probably bankruptcy in a remark- 
ably short time. It will be remarked 
that they did not again undertake 
lo test the truth of his hypothesis. 

It must be acknowledged, how- 
ever, that Professor Morton shows 
great skill in substituting an inge- 
nious theory as to a hypothetical 
process for the facts as to an actual 
use. 
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Analysis of Morton's Answer, No. 191.—Continued. 


The answer. 

‘*_in other words, the lime hav- 
‘ing done the work in three hours, 
‘‘the water, under pressure, had 
‘nothing to do, and accomplished 
‘nothing in the remaining five 
‘hours, and the final pure product 
‘“‘was obtained by the additional 
‘action of the changed water.”’ 

“ These results, looked al tn thts 
‘way, seem to me to support what 
‘* | have previously said as to the 
‘“ great importance of those modi- 
‘fications of the Tilghman process 
‘involved in the use of lime and 
‘the changing of the water, which 
‘ constitute the distinguishing char- 
‘acteristics of the process as used 


* 


7 


‘by respondents, 


‘In certain respects my previous 
‘‘impressions have not been /a//y 
sustained, and | will proceed to 
‘point these out. It was my opin- 
‘*ion, from the experiments which 
‘*T had made, or of which | was 
‘cognizant, that it would be im- 
‘possible, by the action of heat 
‘‘and water alone, at any pressure, 
‘togeta better result than was ob- 
‘tained in the experiments which 
‘* | witnessed at Cincinnati with the 
‘‘coil apparatus, where so very 
‘‘high a pressure and heat were 
used. But these results show 
“that, wrth the amount of water 
“mentioned in the patent, as good 
‘a result as g1.5 per cent. of free 
‘fat acid in one case, and 92.3 in 
“another could be obtained with- 
‘out the use of lime or change of 
‘‘water, where the pressure was 
“carried up to the point of 225 


* 
a 


Comment. 


How neatly he transfers his con- 
clusions as to the results which 
‘* would have’’ been secured ‘‘7/”’ 
his hypothetical process had been 
used, to the process ‘‘as used"’ by 
defendants. ‘‘ These results, /ooked 
“alin thisway.”’ A pregnant lim- 
itation. By ignoring, falsifying, 
and confusing the resu/fs, as Pro- 
fessor Morton does, they can of 
course be made to support any 
theory. 


‘*Not been /u//y sustained” isa 
neat way of stating the fact that his 
testimony has been completely d7s- 
proved. His happy thought of lim- 
iting complainant's process to the 
‘‘amount of water mentioned in 
‘the patent’ enables him to ignore 
the 95 per cent. decomposition ob- 
tained with water in eight and a 
half hours, and his constitutional 
(or perhaps it is professional) ten- 
dency is fitly illustrated by his con- 
cluding his reference to the tests 
with the statement that the result 
showing 92.3 per cent. was the 
result of nine and a half hours 
treatment, when as fe knew, it 
was the result at eight and a half 
hours.”’ 


116 


Analysis of Morton's Answer, No, 191,— Concluded. 
The answer. Comment. 

** pounds, in a closed vessel with 
‘a stirring apparatus, and was so 
“maintained for nine and a half 
** hours. 

‘* But as I have already explained, “ The reguisite standard of pur- 
“1 do not consider such a product “ity ina material to be employed 
“as coming up to the requisite “tor the manufacture of candles 
** standard of purity in a material ‘‘at the date of the patent.” Of 


“to be employed for the manufac- course the product of lime saponi- 
“ture of candles at the date of the fication. 
* patent. 


‘Those are the only points that 
“now occur to me, though there 
“may well be others which I 
‘should realize on carefully read- 
‘‘ing over my testimony.”’ 


The above partial analysis of Morton's Igtst answer will en- 
able the court to understand something of the character of his 
testimony. It is physically impossible to follow him through 
all of his testimony in the same way, for in almost every an- 
swer there are included the same kind of confusion, evasions, 
suppressions, misrepresentations, and false statements, which 
permeate and form the framework of his tg1st answer. We 
have chosen this answer for analysis because it involves either 
directly or indirectly the false issues which misled the master 
to our hurt. 


The new issues which Morton attempts to bring into the case. 

In brief, Morton seeks :— 

lirst—To substitute for the old and true issue, viz., te 
capacity of the water process to cHect a practically thorough de- 
composition of fats, the new issuc—that at the temperature 
and time used by defendants the water alone would not have 
given as good results as did the “modified” process— 
hence that the lime and double dosing were necessary 
and essential, and even this proposition depending on the 
limitation of the water process to 50 per cent. water, and of 
covrse ignoring the proofs (a) that a few more pump strokes 
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would have brought the charge with water to an equality 
with that of the “ modified process,” and (4) that a few pounds 
additional pressure would also have the same effect. 

Second.—To set up a standard of chemical purity with 
which to compare the resu/ts of the July tests (“looked at 
“of course in this way”) and assume that the old lime pro- 
cess attained this standard. 


THe MASTER'S MISTAKE IN REPORTING THAT THE USE OF 
LIME AND OF THE DOUBLE DOSE OF WATER WERE EFFI- 
CIENT MODIFICATIONS OF THE PROCESS OF COMPLAINANT. 


He disregards the true and accepts the false issue. 


The master has looked at the July tests in Morton's way, 
and has besides sought to lend strength to this way of look- 
ing at them by his finding (already reviewed) that all testimony 
as to successful use of the water process is to be ruled out as 
irrelevant, and all testimony as to its insufficiency is to be 
considered without regard to its conditions, reason, or explan- 
ation. In brief, he rejects utterly the most conclusive proof, 
and for the mass of truth, mistake, and falsehood which re- 
mains he can find no better use than to average them, forget- 
ting that truth cannot lie midway between a proven fact and 
a proven lie. 

We must ask the court, therefore, if it deems that these sec- 
ondary issues can have any relevancy to the account, to exam- 
ine the July tests in the light of truth and not in Morton's way. 


REVIEW OF THE EVIDENCE IN DETAIL. 


Object and nature of evidence cited by Master from maim case 
recora. 

The testimony in the main record, to which the master refers 
on page 1202 of his report, was introduced by the defendants 
for the purpose of proving that water alone would not decom- 
pose fats under the conditions of the patent. In each case 
mentioned by the master, and in a number of other cases, it 
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was proved that a number of witnesses had heated water and . 


fat together under various conditions as to heat, time of oper- 
ation, and perfection of intermixture, and that they had not 
obtained as good a decomposition as they had under certain 
other conditions, among which the presence of a little lime 
was one of the differences. 

Essential requirements of complainant's process. 

Now Mr. Tilghman’s patent, as interpreted by this court 
is for a process, the essential conditions of which are as 
follows: /7rs¢, an intimate and continuous intermixture of the 
fat and water; Sccoud, the heating of this mixture under pres- 
sure; and it is pointed out in the patent that the rapidity 
with which the decomposition of the fat takes place, depends 
on the degree of heat to which the mixture of fat and wat- 
er is subjected. And it has been abundantly proven in the 
case, that any neglect of the patentec’s instruction as to the inti- 
macy of the mixture, is also accompanied by a great falling 
off in the rapidity of the decomposition. 

Conditions of process to some eartent interchangeable. 

Each of these essential conditions, to wit: Duration of 
treatment, perfection of intermixture, and degree of heat 
may, to a certain extent, be replaced at the expense of the 
others. For instance, Mr. Tilghman in his patent points out 
and recommends as in his opinion the best conditions under 
which his process can be operated, the following, viz. :— 

Conditions recommended by patentee. 

A perfect intermixture known in the arts as an emulsion. 

A temperature of about six hundred degrees. 

A treatment under these conditions for about ten minutes. 

And he describes in his patent a well-known form of appa- 
ratus in which these conditions could be safely and practically 
produced and carried on. 


Why modificd in practice, and with what result. 

(a.) Lemperature. 
When he came to introduce his process to manvfacturers, he 
found that they were fairly terror-struck at the idea of such 


7 


119 


pressure, and seeing that this ignorant prejudice (for such it 
is) would prevent the adoption of his process in its most per- 
fect conditions, he allowed them to put it in at whatever pres- 
sure they were willing to use. (See Mr. Tilghman’s testimony, 
pages 1152-3.) The temperatures adopted were from three 
hundred and sixty-seven to about four hundred degrees 
Fahrenheit. The defendants in this case, using the tempera- 
ture of about four hundree degrees, as a result of which they 
found it necessary to continue the treatment for ten hours in- 
stead of ten minutes. 


(0.) Lntermixture of fat and water. 

Now the mixing device of the defendant's apparatus, which 
was designed and erected for them by the complainant, ts a 
very good one, and, if used prefer/y, will produce a very thor- 
ough intermixture of the fat and water. It carried out the 
requirement of the patent in this respect as well, probably, as 
can be conveniently done with the form of the apparatus 
used. 

Neglect of patentce’s directions as to intermixture fully explains 
pretended failure of process. 

Clear as this patent is, as to the vital necessity of this inter- 
mixture, it being, as Justice Bradley says in his opinion, “a 
“ sine qua non in the operation,” these defendants, both in the 
main record and before the master, have produced evidence, 
both oral and documentary, showing that good, practical de- 
compositions could not be obtained by heating fat and 
water together under pressure, du¢ cwithout intimate tntermtix- 
lure. 

Baujard’s evidence. 

Thus the defendants examined before the master one 
Edmund Baujard, who testified that he was familiar with 
“the process of saponification by water” as it is carried 
on in France, where, the pressure used being 225 pounds, 
the same as the defendants’, the products of the pro- 
cess were greatly inferior to the products of the process 
in which, besides water, there was present 1 or 2 per cent. 
of lime. Now this witness was examined after the July 
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experiments, and this was an attempt on the part of the de- 
fendants to obscure their meaning and mistify the court as to 
the result of these experiments, to which they themselves 
had appealed for a determination of the issue; a few words 
of cross-examination pricked and dissipated this bubble, for 
it appears that in the process, which the witness called “ the 
“water process,” there was absolutely no “ mixing device” 
whatever for the fat and water. (Rec., page 1476, *« Os. 39 
and 40.) 

Again, then, the defendants only succeeded in proving the 
essential character of Mr. Tilghman’s directions in his patent, 
and that none of them can be neglected without material 
injury and impairment of the efficiency of the process. The 
failure of a method of decomposing fats in which there is no 
intermixture of the fat and water has no more bearing on the 
question of the efficiency of the complainant's process than 
the failure of another method in which there is no water used 
would have. 


IMPORTANCE OF INTERMIXTURE SHOWN BY JuLy TEsTs. 


The vital importance of the condition of intermixture is 
nowhere better shown than in the results of the July experi- 
ments, which, however, the master finds no better use for 
than adding them up and averaging them. 


Apparent anomaly in tabulation of tests. 

We have already seen in comparing digestions No. 3 and 
No. 6 of Morton’s table, “ Defendants’ Exhibit No. 15,” that 
an increase in the proportion of water used, resulted in an 
increase in the percentage of decomposition in a given time ; 
other conditions being equal ; but when we compare digestion 
No. 1 with digestions Nos. 2 and 3 as shown by this Exhibit, 
it would appear that the presence of 60 per cent. more water 
in digestion No. I, so far from increasing the percentage of 
decomposition, actually resulted in a smaller percentage. This 
peculiarity is much more prominent in the earlier stages of 
the digestion than it is at the time it was stopped; at the 
third hour, for instance, digestion No. 1 shows but twenty per 
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cent. of decomposition as against 50 per cent. in digestion 
No. 2. 
k:xplaincd by unnotcd fact as to intermixture. 

Just here, it is, as we have already explained, that this tab- 
ular statement of Morton’s is a fraud and a delusion. He 
notes on his table that this digestion No. 1 was without lime; 
he notes that it was with 80 per cent. of water, and he 
notes that the water was introduced in a single dose; all of 
which facts he got from the testimony of Mr. Gamble, but he 
does not note another fact stated by Mr. Gamble, and which 
fact explains why this digestion was less perfect than the ap- 
parently parallel digestions Nos. 2 and 3, which were made 
with 60 per cent. less water. Now the fact which Mr. 
Gamble states with regard to this digestion, is, that while it 
was being made, “ie speed of the pump was slower than it was 
in any other digestion. 

Gamble, page 1426. 


Digestion No. 1, only relevant as to the importance of intermix- 
ture. 

Mr. Gamble took three observations of the pump speed 
during this digestion, finding it during a part of the time to 
be dut ten strokes a minute, and at /ighest, but thirteen strokes 
per minute, while in digestion No, 3, it had an average speed 
of fourtcen strokes per minute. In other words, the intermix- 
ture in No. 1, was very much less perfect than in No. 3, and al- 
though Mr. Gamble does not point out when his observations 
of pump speed were taken, the table of analysis indicates very 
clearly that its lowest speed was at the beginning of the di- 
gestion. This digestion No. 1, then, although of great im- 
portance as showing the essential nature of the patentee’s di- 
rections as to mixture, is not a parallel experiment with any of 
the others, and is no more to be added up and averaged with 
them, than are Mr. Baujard’s digestion, in which there was no 
intermixture whatever. 


Digestion No. 2, also useless for comparison because of irregular 
pump Speed. 


In digestion No. 2, also, the pump speed was irregular, and 
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less than in any digestion except No. 1, so that this digestion 
also is wanting in that parallelism which would make it proper 
to compare with the others. 


Pump speed regular only in digestions 3, 4, 5, and 6. 
~—— 
: ; . | P . 
It is only in digestions Nos. 3, 4, 5, and:6, that the pump | 
speed was kept at the same rate in all; namely, fourteen 
strokes per minute. 


But other irregularitics giving unfar advantage to digestions 
with lime. 


But even in these two pair of experiments perfect parallel- 
isM was not maintained, and its absence in each case was in 
favor of the digestion «wth ime ; for instance, Prof. Morton's | 
notes of digestions Nos. 3 and 4, that each was with 50 per : 
cent. of water; this is not so. Mr. Gamble states in his testi- | 
mony that digestion No. 3 was made with charges of water - | 
equal to but 45 per cent. of the fat, while digestion No. 
4 was made with water equal to §0 per cent. of the fat. That 
is, there was a difference of Ilo per cent. in the amount of 
water used in favor of the digestion with lime as against that 
without lime; and, moreover, there was in digestion No. 3 
230 pounds more fat to decompose than there was in diges- 
tion No. 4. Gamble, page 1427. 

As between digestions Nos. 5 and 6 there is this difference : 
the charge in digestion No. 5 was actually in the digester and 


exposed to the action of the water to a greater or less degree 
for an hour longer than digestion No. 6. Gamble, page 1427. me 

The horizontal line of analysis A shows the condition of 
the fats before digestion. It will be noticed that the free fat 
acid in the samples is constant for digestions 1, 2, and 3, mach 
larger in digestion 4, and somewhat larger in digestion 5. 
This free acid indicates the state of rancidity, in which the 
fat used was, and the analyses show that the fat used for the 
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two digestions with lime was morc rancid than that used for 
the digestions with water alone. 
How the use of more rancid fats would operate in favor of 
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digestions 4 and 5 may be understood from the following tes- 
timony :— 
Rec., page 896, * Q. 87, F. Verdin. 
“Do not rancid fats generally saponify quicker than fresh 
“ones ? 


“in the rancid fats; for instance, if we take decomposed 
“fat and boil it, and add lime to it, it becomes a lime 
“soap almost instantly.” 
“A. * Q. 86. The only reason why I know that a fat acid 


‘is present is in saponifying steam-rendered tallow, the 


— “A. They do. This shows there is some decomposed fat 
: 


“ saponification of the tallow goes ona great deal quicker 
“than with the tallow that was rendered by the old 
) “mode. It takes only two hours to produce a lime soap, 
“ while with the kettle-rendered tallow it takes four hours 


“before the lime soap becomes solid. This shows an 
“indication that there must be considerable fatty acid 
“present. The slower saponification always produces 
“the best fatty acids.” 
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No difference in results despite trregularities. 

Under these circumstances, if the digestions with lime had 
shown ultimate results appreciably better than those without 
lime, it might have been, to a large degree, accounted for by 
these advantages in other respects which the lime digestions 
had over those made with water alone; but as the ultimate re- 
sults, in spite of these advantages, show no appreciable differ- 
ence, we would, perhaps, not even have called attention to 
them, but for the fact that in this tabulation of the expert, 
& Morton, is another instance of the sustained disingenuousness, 

unreliability, and marked tendency to slightly falsify or leave 
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out of consideration figures and facts which militate against 
the interest of his clients. 
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Results of imperfect intermaixture. 

The point which at this time we wish to call particular at- 
tention to, is simply the zvz/a/ importance of this matter of ad- 
mixture, and to illustrate to the court that, as any lessening 
of the heat necessitates an increase in the time of treatment, 
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so any impairment of the intimate mixture also necessitates 
either an increase in the time of treatment or an increase in 
the heat at which the treatment takes place. 

Use of alkali a well-known means for effecting intermixture. 

Now there is, besides mechanical means of making the mix- 
ture of fat and water, a chemical device well known in the 
arts long before Mr. Tilghman’s invention and by which the 
tendency of oil and water to separate is greatly weakened. 
This chemical mixture consists of the use of a little alkali, 
which has the property of holding fat and water togeth- 
er. This property of alkali was so well recognized that in the 
text books its use in promoting and maintaining the condition 
of intermixture, known as an emulsion, is pointed out; thug 
Complainant's Exhibit 19, page 1559 of Record, a pharmacy 
publication in 1849, embodies this use in its definition of the 
term emulsion. 


Mohr, Redwood & Procter’s Pharmacy, Philadelphia, 1849. 

Page 488. “ Emulsions. An emulsion is a mechanical mix- 
“ture, having a milky appearance, of an oil, fat, or resin, 
“with water, the mixture being promoted and rendercd more 
“or less permanent by the presence of analkalt or gum or 
“some equivalent substance, such as albumen or casein.” 


It was, therefore, a matter of every day dictionary knowl- 
edge at the date of this patent, that there were two ways of 
bringing about an emulsionized condition, that is, you could 
do it by the exercise of mechanical devices alone, and you 
could also do it, and do it easier, by adding a little alkali,* or 
a little gum, or a little albumen, or other such substitutes, 
which aided in bringing it about and necessitated the exer- 
cise of less power. 

* Mitchell, who infringed by using water only, and was therefore so far 
disinterested in the lime form of infringement, held exactly this view of 
its modus operand?. See Record, page 857, Q. 42. * * * ‘When 
“lime is placed in contact with water it becomes hydrated, and in that 
state ho/ds the water in contact with the fat until the water acidifies the 


*‘ fat, when the lime combines with it. * * The influence of the lime is 
‘‘exerted to fo/d the water tn contact with the entire mass of fat."’ 
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Use of lime mere mechanical equivalent for mechanical mixing 


It would, therefore, occur to the mind of any one trying to 
bring about and maintain ax intimate mixture of fat and water, 
as directed by the patent, that he could increase and supple- 
ment the action of his pump or other mixing device, by add- 
ing to the mixture a little a//a/i ; and it is obvious that such 
an addition would be the evact mechanical equivalent of a cer- 
tain number of additional strokes per minute of the pump or other 
mixing apparatus ; and to pretend that the use of this familiar 
device is a modification of the process patented, is to assume 
that Mr. Tilghman’s specification was addressed not to those 
skilled in the art, but to those who not only knew nothing of 
the art, but who were incapable of consulting a dictionary ; 
yet this is the great point on which the defendants rest their 
case. 


Action of lime in promoting intermixture accounts for apparent 
advantage from its use in some of the old tests. It was of no 
use at all as defendants used it. 


From first to last in the record there is but the one story, 
the fact that they used Mr. Tilghman’s process verbatim et 
litcratim is of no importance; it is a mere accident, because 
they used with it I per cent. of lime (one of the best known 
and cheapest of alkalies), and in some way or other that 1 
per cent. of lime is supposed to do all the work; how and 
why it did this work was the subject matter of dozens of in- 
genious theories drawn from the weil paid imaginations of a 
corps of experts, and when these bubble theories one after the 
other were pricked and dissipated, they fel! back upon the 
naked assertion that it did it, and that how or why was no 
matter; and they pointed to the depositions of the witnesses 
referred to by the master and to numerous other similar 
depositions as proof of this hard fact; and then. when it 
was pointed out as against these depositions that Mitchell, 
the great head and front of all the manufacturers and in- 
fringers in this country, had never used a pound of lime with 
his water, and yet had made the best decomposition of any of 
them, the defendants’ expert said he did not believe it; he 
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did not believe the decomposition was as good, and he would 
not believe it in spite of the fact that the goods of this manu- 
facturer sold for higher prices than of those of any of his 
competitors, who did use a little lime. Record, page 1286. 
Now this was bold, and a striking example of the extent to 
which these experts could be relied upon for devoted loyalty 
to their clients ;—but, it was open to the objection that no 
reasonable man would believe it; therefore, defendants’ coun- 
sel undertook to prove it, and he went off avd proved that the 
presence of lime in the dcfendants digesters had not made one 
particle of difference in the character of their digestion. 

After this demonstration, this final appeal, it is absurd to go 
back to the experiments of Grant or Ropes or Morton or 
Endemann, or any of the dozen or more other witnesses, who 
testified to their success in obtaining imperfect decomposition 
with water when they disobeyed the directions of the patent. 
All of these depositions were put in with this single object in 
view,—to show that “ese defendants got great benefit out of 
their use of lime, and when these acfendants themselves have 
proved that they got no benefit out of their use of lime, these de- 
positions are simply disproved, contradicted and out of the 
case. 

In each case where an imperfect decomposition is recorded, 
it is simply the result of the dad judgment or dishonest intention 
of the man who made the test ;—either there was xot heat 
enough, or,—there was not a good cnough mixture, or,—he did 
not give it time enough, and, knowing the interchangeableness 
of these prime requisites, it follows, as a matter of course, that 
in another test—in which the number of strokes of the pump 
were double, or,—in which a better mixture was maintained 
by the equally familiar device of adding a little alkali, a better 
result was shown ; but this has nothing to do with the defend- 
ants’ process, in which the heat, mixture and duration of 
treatment were sufficient for a perfect decomposition by the 
water alone, and in which the few pounds of alkali they added 
had nothing to do and did nothing. 

DEFENDANTS’ USE OF LIME NOT ONLY USELESS BUT INJURIOUS. 
Now there is a third fact in connection with the use of lime 
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which must not be overlooked. The analysis of digestions 
Nos. I, 2, 3 and 6 of the table defendants’ Exhibit No. 15, are 
the analysis of the charges as they came from the digesters ; 
this is not so of the charges Nos. 4 and 5, which are the 
analysis of the products of the digesters after they had been 
treated with sulphuric acid and washed to remove the sul- 
phate of lime thus formed. 


Where time ts used the old and new processes go on together. 

Where lime is present, as it was in digestions Nos. 4 and 5, 
it unites immediately with the fat and forms a lime soap, a 
compound made up of one pound of lime and ten of fatty acids, 
The product of digestions Nos. 4 and 5, then, in each case, 
contain about ten pounds out of every hundred of lime soap ; 
for instance, an analysis of digestion No, 4 at the end of eight 
and a half hours, when the first water was removed, would 
show, not 42.7 percent. of fatty acids, as appears in Prof. Morton’s 
table, but 82.7 per cent. of fatty acids and 70 per cent. of lime soap. 
To get rid of this lime soap, another operation has to be 
performed ; that is, you have to add sulphuric acid sufficient 
to take up and neutralize the lime and liberate the fatty acids 
which it was before united with. The defendants found it 
necessary to use three pounds of acid to each pound of lime 
to do this. 


One-tenth of defendants’ decomposition effected by old process 
unnecessarily. 

From this it follows that in each of the digestions, No. 4 
and No. 5, the lime present did one-tenth of the work of de- 
composing the neutral fat at the start, and only go per 
cent. of the decomposition was left to be effected by the 
water; while in digestions Nos. 3 and 6 a// the work was done 
by the same quantity of water, and as the results are practi- 
cally equal, it follows that water alone under the conditions 
of the defendants’ use is so thoroughly and perfectly efficient 
to do the work, that even the addition of this other active de- 
composing agent, lime, cannot bring about any better results. 


Items of unnecessary expense incurred by use of lime. 
But where you use lime in your digesters, you both increase 
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the cost of your process and diminish the purity and value 
of your products; you increase the cost by the following 
items :— 

/irst—The cost of the lime you use. 

Second. —The cost of the acid you use to get your lime out. 

Third —The additional labor required by the treatment 
with acid and the washing of the sulphate of lime. 

The purity of the product is diminished because, do what 
you will, you cannot free your crude glycerine from the 
soluble and insoluble salts of lime, which have formed in the 
digesters, and some of the fatty acids are unavoidably thrown 
away with the sulphate of lime. 


Conclusions as to the use of lime, 

We submit, then, that it is proved without going outside of 
the master’s record, proved by the defendants and their own 
witnesses :— | 
First—That water alone, under the conditions directed in 
the patent, to wit: Thorough intermixture and heated in a 
closed digester will entirely and perfectly decompose fats into 
fatty acids and glycerine. 

Second.—(a.) That these defendants derived absolutely no 
practical advantage from their use of 1 per cent. of lime, 
and from adding their water in two charges in carrying on the 
process. ; 

(4.) That on the contrary, their use of lime was an expen- 
sive, troublesome, and injurious mistake. 

Third —That the use of lime in connection with the Tilgh- 
man process to assist imperfect mixing, is a use to be inferred 
from the directions of the patent by any one familiar with the 
art as it was at the date of the patent, its use being as well 
known a device for aiding in bringing about and preserving an 
intimate intermixture or emulsion of fat and water, as the use 
of a pump or other mixing apparatus. 

kourth—(a.) That while in cases where the heat, mechani- 
cal agitation, or duration of treatment are insufficicnt, the use 
of lime shows an apparent increase in the percentage of de- 
composition, such increase is accounted for, first, by the action 
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of the lime as an equivalent for better agitating mechanism; 
and, second, by the fact that the product is not all free fatty 
acids but a mixture of fatty acids produced by the water alone, 
and lime soap, due to the action of the lime alone, and in ad- 
dition to the action of the water. 

(6.) That where sufficient heat, agitation, and time are allow- 
ed, as in the defendants’ case, the presence of lime is as ineffi- 
cient as that of a pinch of snuff. 

From what has already been stated the efficiency of the 
double dose of water is shown to be of the least possible 
practical importance. But this point of Morton’s will also 
bear close examination even within the self-imposed restric- 
tions which the master adopted. 


Dip DEFENDANTS DERIVE ADVANTAGE FROM USING WATER IN 
Two Dosess ? 

Before discussing this question, it is necessary to thoroughly 
understand, in the first place, what relation the analysis bears 
to what is, commercially speaking, a good decomposition of 
fats, and, in the second place, what proportionate quantity of 
water the defendants used during the period of their infringe- 
ment. 

What ts a practically good decomposition ? 

A good decomposition of fats, in the manufacturing sense, 
is determined purely by the fitness of the fatty acids for use 
in the manufacture of candles. This, the testimony shows, 
manufacturers ascertain literally by rule of thumb only, and 
never by chemical analysis. Gambie, pages 1347-8. 

“ x Q. 50, Is it your custom to have a chemical determi- 
“nation of the amount of fatty acids in the product of 
“your digester made ? 

“A. /t ts not. 

“x Q. 51. How do you know whether it is fitted to manu- 
“facture into candles or not? 

“A. We judge as it comes from the digester, by cooling a 
“sample and noting its crystalline appearance. We judge, 
“ again, when it ts cooled and ready for pressing, by press- 
“ure of the thumb on the cake; if the oil exudes readily, 
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“and the stock which remains under the thumb ts white, we 
“conclude that it is in good condition, We judge further, 
“ when we get it into the press, that ifthe oil runs out freely, 
“and the stock does not worm the bag, that it is in good 
“condition. ‘Worm the bag’ means the stock presses 
“out through the meshes of the cloth like maccaroni. 

x Q. 52. If stock does not comply with these practical 
“tests of fitness for candle making, you would reject it 
“for that purpose, would you not? 

A. We can’t quite reject it. 

< ©. 53. Reject it for that purpose, my question was ? 
A. It has to—when it gets in, it has to go through in some 
“way or other, that is the trouble. We press it very se- 
“verely, take out all that is inferior that we can, and use 
“the remainder, a portion of. it, mixed with better ma- 
“terial. When we have it thus saponified and prepared, 
“it cannot very well be turned over to other uses. The 
“result is, of course, an inferior candle. 

x Q. 54. If the stuff won't crystallize, if you could not 
“press oil out of it with the thumb in the manner you 
“ have described, but, on the contrary, the thumb should 
“slip over the surface of the material as it would with 
“raw grease, could you make a Star candle out of it 
‘without intermixing it with a very large proportion of 
“good material ? 

A. A Star candle could not be made from such material 
“without avery large admixture of good material, and 
‘in my judgment it could not be made at all. The stuff 
“ would have to be worked over, if it was so bad as in- 
‘dicated in your description in the question. 

< 0.55. chis would be truc, would it not, no matter what 
‘a chemical analysis might show to be the decomposition of 
“ such a material ? 
A. J think it would. 

< Q. 56. fas it ever been the custom of your firm to have 
“the decomposed fatty matter chemically analysed as a 
“ practical means of dctermining its fitness for manufactur- 
“me candles ? 
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“A. No; it has not been our custom. 

“x Q. 57. Besides the chemical analysis recently made by 
“Mr. Morton and Mr. Endemann, have you had other 
“analysis made of your decomposed fats at any time ? 

“A. / do not recollect any analysis made.” 

Emery, pages 1493-4. 

“x Q. 80. Did you before acidifying put it in the press ? 

“A. No; we could see plain enough it would not press. 

“x Q. 81. Did you not put it in the press ? 

“A. We may have done so. I don’t remember. You can 
“tell very casily by looking at the stuff whether it would 
“ ress or not. By putting vour thumb on it, in that way 
“ (illustrating), vou can tell whether tt would press or not ; 
“if it won't pressit will slip out just like soap, but if it will 
“ press, you will make a white spot on the stuff, and oil will 
“ oose out around your finger. 

“> Q. 82. Can you say certainly whether or not you put 
“any in the press ? 

“ A. I pressed it with my thumb, I know. I know it was a 
“ failure. 

“ Q. 83. That is the only press you are sure you applied? 
“A. That is the only press Lam sure of ; but I know the stuff 
“well enough to know whether or not to put tt in a press. 
“> Q. 84. How much product from the tank process, as 

“ you use it now, do you press with your thumb ? 

“A. / try some of tt every day.” 


Relation between analysis and practically good decomposition. 

Had the defendants’ experts been actuated by a real desire to 
get at the truth of the matters on which they testified, they 
would, of course, have tested the relation which this good 
decomposition, as a manufacturer understood it, bore to the 
results of analysis. The fact that they did not determine this 
most essential fact, in itself demonstrates the absolute worth- 
lessness ot their testimony. 

Fortunately we are not left to depend on the guesses and 
theories which these gentlemen are willing to hazard on this 
subject; and, although we are not in possession of facts show- 
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ing how /ow an analytical decomposition is considered good 
in a manufacturing sense, we are able to prove, from the testi- 
mony of the defendant, Mr. Gamble, and of the defendants’ 
expert, Morton, that a product showing by analysis a decom- 
position of /ess than 95 per cent., is, in the trained judgment 
of Mr. Gamble, as good a product as he had ever obtained. 

This is proved in the following way: Mr. Gamble testifies 
(page 1339, Q. 2) as to his having sent a sample of a certain 
charge to Dr. Morton, in April, 1883. This he accompanied 
with a letter (see Record, page 1533), and on page 1345, Mr. 
Gamble further says of this sample (Q. 34) that de considered tt 
AS GooD as the decomposition he got by using 250 pounds 
pressure, 

This sample was analyzed by Prof. Morton about two months. 
afterward. It would then, if any change had taken place in it, 
have shown a higher percentage of decomposition than when 
it was made, but the average result of three separate analyses 
showed it to be g4™% per cent.* (see defendants’ Exhibit No. 
14, page 1531, Record). | 

This is of the highest importance, and 7s value as evidence 
ts greatly increased from the fact that it ts totally unprejudiced 
and not colored by any knowledge on the part of the witnesses 
that tt was of importance in the case. 

It may also be mentioned that in the defendants’ Exhibit 
No. I, it appears that a German factory was practically operat- 
ing with a product which analysis showed to contain but from 
861% to 88% per cent. of fatty acids. (See Record, page 
1522.) 

It should be noticed also that in Morton’s answer to Q. 
46, page 1377, he refers to a product showing 95 per cent. of 
decomposition as a type of perfection. 

It is therefore proved, and proved entirely by the defendants’ 
own evidence :— 

First—That a product showing 87 per cent. of decomposition, 
can be, and has been, practically used in the arts. 

Second, —That a product showing 95 per cent. of decomposition, 


* Morton’s three analyses of this charge were as follows : 94.3, 94.4, 
94.%. 
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is as good for manufacturing purposes as one showing a the- 
oretically perfect decomposition. 


Self contradiction by defendants as to quantity of water they used. 


As to the question of the percentage of water used by the 
defendants, it appears in their answer to the bill of complaint 
(Record, page 21) that they used two doses of water, cach 
equal in quantity to the fat; that ts, they used in all, twice as 
much water as fat. 

On page 1428 of the Record, Mr. Gamble states in answer to 
©. 2, that he thinks each dose of water was equal to 50 
per cent. of the fat, and the total water used consequently 
equal to and not exceeding the quantity of fat treated. 


Relation of proportionate quantity of water to process. 

Now as the decomposition of the fat goes on, the glycerine 
liberated from it is absorbed by the water, and of course 
the solvent power of the water is constantly diminishing in 
inverse proportion to the quantity of glycerine already dis- 
solved in it. 

It is self-evident that by increasing the proportionate quan- 
tity of water you will increase the rapidity of its action on 
the fat, other things being equal. Ox the other hand, by in- 
creasing the amount of water, you of course make your glycerine 
water more diluted and less valuable. 

Now these defendants claim that they materially improved 
on the complainant’s process by introducing their water in two 
doses; the first dose being left in the digester from eight and 
a half to nine hours, then blown off and another equal dose 
of water introduced into the digester and used for about an 
hour longer. 


Unility of two doses rather than one, a practical question.* 
This question is not a matter of theory, it is not a question 
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* The plan of using the water in two or more charges has certain ap- 
parent theoretical advantages. Mr. Tilghman himself took out a pat- 
ent in 1860 in which this double dosing is referred to, its supposed ad- 
vantages pointed out and a claim made for it as an invention. In con- 
nection with the apparatus which he describes in the 1860 patent it is 
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as to whether introducing the total amount of water in sev- 
eral doses rather than in one dose, might or might not, under 
certain circumstances, be advantageous, but it is whether ¢hese 
defendants using the process as “icy used it, did or did not derive 
advantage by reason of introducing ¢Ac7v water divided into 
two doses instead of applying it all in one dose. 


Flow it might be tested. 

This might have been shown by a pair of parallel experi- 
ments similar in all their conditions, except that in one the 
given quantity of water was all introduced into the digester at 
once, while in the other, it was introduced in portions. Itis to 
be regretted that this simple test was not made, though in the 
defendants’ Exhibit No. 15, sufficient facts are disclosed to prac- 
tically decide this question. 

In the digestions Nos. 3 and 4, water equal to 50 per cent. 
of the fat was used for eight and a half hours, then blown off 
and an equal quantity of fresh water added and the digestion 
continued for an hour longer. 

In the digestion No. 6, water equal in bulk to the fat was 
used in the digesters for cight and a half hours, and had it 
been left there for an hour longer, the final analysis of this 
digestion as compared with the final analysis of digestions 3 
very clear that this plan would have practical advantage. It was after- 
ward found that the suggestion had been made prior to Mr. Tilghman’s 
1860 patent ina patent granted to Melsens, and no attempt was ever 
made to exercise any rights under the 1860 patent. 

The practical value of a change of water when the process was carried 
on under conditions somewhat similar to that of the defendants, can 
be gauged by the following facts :—When Ropes’ apparatus was first 
used in 1860, a special heater was added to introduce a second dose of 
water (Record, page 135, Q. 3). After three years’ use of this double 
dose of water, Ropes worked his new and larger digester with only one 
dose of water (Record, page 140, « Q. 1). still using two doses in his 
smaller digester. Mr. Tilghman’s evidence (Record, page 1174, * Q. 
55) shows that Ropes subsequently worked entirely with one dose of 
water. 

This change, after a long trial from two doses of water to one by 
Ropes, and the steady adherence of Mitchell to one dose, clearly indi- 
cates that under the conditions of the defendants’ use there was no prac- 
tical advantage WM using their water in two doses rather than one dose. 
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and 4, would have shown what, if any advantage came from 
introducing the water in two doses rather than in one. Un- 
fortunately for the sake of a perfect demonstration of this 
matter, a second dose of water was used with digestion No. 6 
after the eight and a half hour period. 


July tests prove that no practical advantage was gained by 


the double dose of water. 


Practically, however, the absence of perfect parallelism is 
immaterial, for at the expiration of the eight and a half hour 
period, the product of digestion No. 6 showed by analysis 
ninety-five per cent. of pure fatty acids, that is to say, it was 
then chemically better than that product of which Mr. Gam- 
ble says that it was practically as good as he had ever ob- 
tained. Besides this the product of the first water in No. 6, 
is (within the limits of error in the method of analysis*) sub- 
stantially the same as the product of the two doses of water 
in digestion Nos. 3 and 4 in spite of the fact that these diges- 
tions had the benefit of ‘an additional hour of treatment. 
Certainly if digestion No. 6 had gone on for another hour 
with the first water, it would have equalled the final analysis 
of Nos. 3 and 4. 

If then, Mr. Gamble’s testimony as to the amount of water 
used is to be taken as true, it is proved that no gain whatever, 
whether practical or theoretical, can be attributed to their 
having introduced their water in two doses rather than one. 

If, on the other hand, the statement of the answer is to be 
believed, we are without any tests on which to base a com- 
parison, for no digestion was made in which water double in 
quantity to the fat was introduced in the digesters in one 
dose ; but it does appear that a single dose equal in bulk to 
the fat gave in eight and one-half hours a practically perfect 
decomposition. This dose blown off and replaced by an 
equal dose, showed, very naturally, an increase in the perfec- 
tion of the decomposition as shown by chemical analysis, but 
this increase did not make any difference in the practical 


~ *Morton, page 1437 : Samples giving 91.4 and another giving 92.7 should 
be regarded as ‘‘ practically identical’’ and ‘‘ within the limit of error in 
‘*such a method of analysis, or very nearly so.’’ 
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value of the fatty acids and it was gained by a double dilution 
of the glycerine water, which, as we shall hereafter show, 
would enormously reduce the value of this product. 


THE JULY TESTS DEMONSTRATE THAT DEFENDANTS DERIVED NO 
ADVANTAGE FROM THEIR USE OF LIME AND OF A DOUBLE 
DOSE OF WATER. 

The finding of the master to the effect that the use of one 
per cent. of the lime and of the device of introducing the water 
in two separate doses, were modifications of the process pat- 
ented by the complainant, and were both shown to be efficient, 
and which finding is objected to in the complainant's czghth 
objection to the master’s report, is shown in the above man- 
ner to be unjustified by the evidence. For apart from all mat- 
ters of theory and speculation; apart from the inferences and 
opinions of experts, tle absolute fact ts, that the comparative 
tests made in July, 1883, by the defendant himself, in his own 
works and analysed by his own chemist, show that neither the use 
of lime nor the double dose of water made any appreciable differ- 
ence in the completeness of the decomposition of the fats. 

These are hard, tangible, indisputable facts proved by the 
defendants in their own despite ; they are the final results and 
culmination of the long and hard contest fought out before 
the master in this case, in which the defendants, through 
their experts, undertook to prove the worthlessness, or the 
comparative worthlessness, of the complainant’s process with- 
out these alleged modifications. These witnesses had famil- 
iarized themselves, they swear, with the testimony already in 
the case; had ransacked the literature on the subject, and 
they had made elaborate experiments. On cross-examination 
this elaborately prepared defense broke down, and before the 
cross-examination of Morton, the chief expert, was more 
than fairly begun, the defendants’ own counsel broke in upon 
it and, virtually conceding the failure of his case, proposed 
the determination of the issue by means of a series of fair 
comparative tests. These are the tests of the table, Defend- 
ants’ Exhibit No. 15, and, so faras they go, we submit that they 
should be taken as conclusive against the defendants. 
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Even if there were testimony in the record which conflicted 
with these experiments, it should have weighed as nothing 
with the master in comparison with them. To average the 
July tests with the old, exploded testimony of Werk’s case and 
reject the Mitchell use, which confirmed their indications, 
was indeed to shut out truth and adopt Professor Morton's 
“way. 


THE MASTER'S ERROR IN FINDING THAT THE PRODUCT OF WATER 
DECOMPOSITION WAS INFERIOR TO THAT OF THE OLD LIME 
PROCESS.—({See 7th and gth exceptions.) 


The master in his report, confuses together the two ques- 
tions; first, as to whether the defendants derived any benefit 
from their use of lime ; and, second, whether the product of 
the old lime saponification process was better than that ob- 
tained by water decomposition. And there is also a very 
puzzling confusion in his report between the percentage of 
decomposed fat iz the products of a digestion and the ques- 
tion, as to the guantity of these products. This confusion, 
which resulted in a number of mistakes in the master’s report, 
is especially marked on pages 1202-3. 

His evident impression that a product showing by analysis 
say 92.5 per cent. of free fat acids was a product less in 
quantity by about 7.5 per cent. than one showing by analysis 
100 per cent. of free fat acids, is not of course to be blamed 
on Morton, but his finding to the effect that the old process 
gave a product chemically complete in its decomposition, was 
a result of his adopting Morton’s “way of looking at things,” 
and is, in view of the evidence, incomprehensible. 

As, however, it is an essential element of the process of 
reasoning by which the master gets at the great slice he takes 
from the chemical savings, as due to the “ modifications ” 
used by defendants, we will review it at length and show con- 
clusively that the old process gave « product containing more 
undecomposed fat than that of the water process. 
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No cvidence as to chemical perfection of decomposition by old 
process. 

The master sets up the decomposition obtained by the old 
lime saponification method as the standard by which to meas- 
ure the efficiency of Mr. Tilghman’s process. Now there is 
in the record not one particle of testimony which goes to 
show what vercentage of fatty acids was present in the prod- 
uct of the old lime saponification; that the manufacturers 
obtained by the old process a product which was, for practical 
purposes, well saponified, is true, but no chemical analy- 
sis of such a product is referred to in the record and 
therefore, there is nothing which can é¢ compared with the 
chemical analyses which have been made in this case. 


The character of the old process such that its products would 
naturally be less pure than those of the water process. 

We have already (avte pages 65 to 68) explained the nature 
of the old process, and shown that it was recognized asa proc- 
ess which in practice could give only approximately decom- 
posed products. 

This is clearly explained in the Roret article which we 
there refer to. We have also referred to the testimony of 
the defendant Gamble and of the witness Emery as to the 
simple rule of thumb by which they recognized the commer- 
cially good product of fatty acids (avte pages 129-131). And, 
as we state above, there is no testimony in the record as to the 
chemical character of the old commercial product. 

It is inherently most probable that an analysis of the lime 
saponification product would show percentages of fatty acids 
considerably less than that which the defendants got during 
their infringement, for the water process is unceasing and 
thorough in its search after undecomposed fats; there is no 
hardening of the product, and each particle of fat is sure to 
meet, in time, the decomposing agent. 

Two experiments made by defendants show decomposition by old 
process to be very imperfect. 

So much for the probabilities of this matter, and that the 
fact did not differ widely from these probabilities is indicated 
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by the fact that these defendants, at the very beginning of this 
accounting, made a quantity of lime soap. (See Mr. Gamble’s 
testimony, Record, page 1213, Q. 50 and 51.) 

That the results of this experiment were not satisfactory to 
the defendants is sufficiently shown by the fact that no testi- 
mony was ever introduced by them respecting them. Mr. 
Morton also tried his hand at repeating this process ona 
smali scale, using 14 per cent. of lime, and after six hours of 
treatment his product, by analysis, contained but 70 per cent. 
of free fat acids. (See Morton, Record, page 1456, X Q. 290.) 

And thts is absolutely the only analysis of any product made 
by the old process to be found anywhere in the record. 


Morton's “ way of looking at tt.” 

That in view of these facts the master shouid have found 
that the product of the lime process reached a standard of 
chemical perfection indicates how hard it was for him to find 
a reasonable explanation for the great slice of the chemical 
savings which he deducts as due to the “ modifications.” 

There is, however, testimony to the same effect as the mas- 
ter’s finding and this testimony. We now ask the court to 
examine this testimony. 

Before the July tests. 

We have already referred to Morton’s estimate of the old 
process product as one having about 95 fer cent. of free fat 
acid (see his testimony, page 1377, Q. 46). All his estimates, 
&c., up to July are founded on this assumption. We do not 
refer to this testimony as of any value, but simply as indica- 
ting that Morton did in fact know enough about the old 
process to understand that a chemically perfect decomposition 
could not be expected from it, and we would further suggest 
that from Professor Morton's unvarying practice of overesti- 
mating all figures in favor of his clients and underestimating 
all others to the disadvantage of his clients’ opponents, it is 
to be presumed that when he estimated the old product at 95 
per cent. he believed it to be less. 


After the July tests. 
On resuming the stand after the July tests, Professor Mor- 
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ton fully appreciated the fact that even with all the restric- 
tions, evasions, and misstatements with which he could possi- 
bly envelope the results of these experiments, the fact was very 
apparent that looked at even in /zs way the results of the 
water process were substantially the same as his old estimate 
of the results of the water process. Therefore manifestly it 
was his duty to change his way of looking at the old process, 
also. Accordingly in his answer to Q. Ig91 he refers to the 
product of the water process (looked at in his way) as “ notably 
“inferior in purity ” and “ manifestly less valuable” than the 
old process product, and winds up by stating that he “ does not 
“consider such a product as coming up to the reguisite standard 
“of purity in a material to be employed for the manufacture of 
“candles at the date of the patent.” 

Now, clearly, Morton intended by this answer to insinuate 
that the old process gave a product of practically chemically 
pure fat acids. He would perhaps have preferred not to state 
this as a fact, but we made him do it, and he did not shrink. 

First, we drew out of him the fact that in this instance he 
had actually tried to acquire some knowledge on the subject 
before testifying about it (page 1456). 

“x Q. 290. What knowledge have vou as to the perfection of 

“the decomposition obtained by the old lime saponification 
“ process ? 

“A. [have no knowledge of my own, as [ have never carricd 
“on that process under such conditions as would enable me 
“to feel sure that [ had secured a result equal to that which 
“cas obtained in the commercial working of the process. 

“x Q. 291. What results did you obtain ? 

“A. In the only experiment in which I examined the re- 
“sults, which was one made with 74 fer cent. of lime on a 
“small scale in my own laboratory, / obtained only 70 per 
“cent, of free fat acids, but I had there no method of se- 
“curing agitation or mixture beyond that of allowing 
“steam from a small boiler to bubble through the mix- 
“ture from the end of a glass tube and an occasional 
“stirring by hand. My recollection is that the operation 
“was carried on for six hours.” 
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This experiment, at any rate, taught Professor Morton enough 
about the old process to prevent his making any further ex- 
amination into its workings, and to convince him that facts 
were not the things he wanted to help make out his point. 
But continuing our quotation (page 1457)— 

F “x Q. 294. You have stated during your examination that 
“*a product containing g2 per cent. of free fat acid was 
“* notably inferior in purity, and therefore manifestly less 
“* valuable, than that obtained by older processes.’ Did 
“you mean to include lime saponification in older pro- 
“cesses you speak of ? 

“A. I did. 

“x Q. 295. And yet the only examination you had made 
“of lime soap showed that by this method but 70 per 
“cent. of fatty acid was obtained in the product? 

“A. In the first place, I do not consider that your ques- 
“tion correctly states the facts. I have never asserted 
“that I have made any test whatever upon the product 
“ of the old lime saponification process, because THAT PRO- 
“cess zs only used, as 1 understand tt, when itis carricd out 
“ thoroughly and under favorable conditions. 1 do not re- 
“gard my imperfect experiment in my laboratory and the 
“product there obtained as in any way representing the 
“product of the old lime saponification process; there- 
“fore, this imperfect experiment has nothing to do, and 
“should have nothing to do, with my conclusion as to 
“the relative purity of the product obtained with the old 
“lime saponification process. My opinion as to that is 
“founded upon what I have read in the testimony in this 
“case and in the Supreme Court record and elsewhere, 
“from which / have reached the conclusion that, as far as 
“ purity of product went, the old lime saponification process 
“Left nothing to be desired ; that the other processes which 
“have been introduced in no case claimed to effect or 
“effected the production of a purer product, but only 
“claimed to secure greater economy in the production of 

: “a product which, while possibly less pure, even, might be 

“pure enough for practical use under certain conditions.” 
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In this answer we have Morton’s evidence in a nut-shell. 
He rejects the evidence of his only experiment because its 
result did not correspond with his “conclusions.” He begins 
by “concluding” that the old process “ /ef/t nothing to be de- 
“ sired,” and from this mode of reasoning it of course followed 
that as he desired that the old process product should yield 
chemically pure fatty acids, it dd yield chemically pure 
fatty acids. 

“x Q. 296. You made a positive statement that a product 

“ containing g2 per cent. of free fat acid was notably in- 
“ferior in purity to that obtained by the lime process. 

State any authority which warrants you in asserting that 

“a product of greater purity than 92 per cent. was pro- 

“duced by the old lime-saponification process. 

“A. I cannot now recall the statements from which I have 
“formed this opinion, but have xo doudt that they exist in 
“the record in this case and in the Supreme Court record, 
“and therefore can be found when they are needed. 

<x Q. 297. I think you need them now to sustain what 
“you have asserted to be a matter of fact. If you have 
“ recollection enough of them to warrant you in stating 
“this fact under oath, as you have done, it seems to me 
“that your recollection should at least go to the general 
“ substance of the statement, even if you cannot find it 
“in the record. State, therefore, what your recollection 

is as to the testimony on which you found your state- 

ment, and also how much above 92 per cent. this notice- 
ably pure product was. 

A. My recollection ts that the statement or statements towhich 
“TL refer were to the effect that the product of the lme-sapo- 
“ mfication process showed a full equivalent of free fat acid, 
“which would be, approximately, 8 per cent. above 92 per 
cent.” 

At this point we merely called his attention to the fact that 
even if such testimony existed in the old record, he had already 
discredited it by his condemnation of the modes of analysis 
used by all the chemists up to the accounting (x Qs. 298 to 
300),and then prodded him again for his authorities, which by 
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the way have in fact no existence, as there is no testimony or 
proof ofany kind in the old record as to the analytical percentage 
of decomposition in the old process product. Professor Morton, 
however, does produce three books which he asserts confirm 
his statement (see his testimony, pages 1458 to 1462), and re- 
fers to the descriptions in them of the made of making “ com- 
“ mercial” stearic acid, None of the passages contain any state- 
ment of an analysis of the product of the old process, but 
simply refer to it as one mode by which stearic acid is “com- 
“mercially” obtained. But, says Professor Morton, they speak 
of the product as “ stearic acid,” and therefore they “ manifest- 
“/y imply that the products are pure.” A convenient implication 
considering that what we were trying to get at was the very 
question as to the chemical purity of the commercial product 
of which the writers were speaking. 

But the very extracts trom which Morton quoted stated 
specifically that the products were ¢npure, a fact which 
Morton evaded by frankly acknowledging that these “ mani- 
“festly pure’ products might have contained any other 
impurity except undecomposed fat. (See x Q. 305, page 
1.460.) 

Far from sustaining his assumption as to the purity of the 
old process product, the very books produced by Morton 
indicate clearly that it was a mixed product of fat and fatty 
acid, and yet they are all that Morton could lean upon except 
his own conclusion. After reading Morton’s evidence on this 
point, your Honors will be amused at the finding of the master. 

Now, as to the real evidence on this point, we refer the 
court to the Roret article, printed ante, page 66-7, and to 
the Gwynne & Wilson Patent, which proves that the old lime 
saponification yielded acids so impure that when distilled off 
in a current of steam they left in the still such a residue of 
neutral fat which had escaped decomposition that it was worth 
while to draw it off and saponify it again with lime, and then 
finish the distillation of the acids so obtained. As this same 
Wilson used from 14 to 18 pounds of lime in saponification 
’ (page 125), the process should have been as perfect as it could 
be made. 
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“ COMPLAINANT'S EXBIBIT 9944, pages 116 and 117. Gwynne 
“& Wilson’s improvements in the manufacture of can- 
“dles, &c., Nov. 16th, A. D. 1843. No. 9944. 

“Thirdly, our invention consists in dist//ing, in an atmos- 
“phere of steam, tallow, lard, whale oil, and other ani- 
“mal fatty and oily substances, and palm oil, linseed oil, 
“and other vegetable fatty and oily substances (excepting 
“cocoanut oil), after they have been saponificd with hme, 
“alkali, alkaline earth, or metallic oxide. 

“The restduum obtained in the above-mentioned process, and 
“other processes of distilling fatty and oily substances 
“(whether previously acidified or not), is usually of a 
“ dark color, and, as far as our experience has gone, we 
“have not found it in this state adapted for being profitably 
“distilled. This defect appears to arise, in the process aboue 
“ described, from a portion of the fat having escaped the pro- 
“cess of saponification, and we have found that if a resedu- 
“wm obtained in the distillation of such fatty or oily sub- 
“stances is sapontficd and decomposed in the usual way, 
“and then submitted to distillation with steam, valuable 
“ products can be obtained. . ’ . 

“Thirdly. We claim the distilling in an atmosphere of 
“steam, fallow, /ard, whale oil, and other animal fatty and 
“oily substances, and palm oil, linseed oil, and other veg- 
“etable fatty and oily substances (excepting cocoanut 
“ oil), after they have been saponified with Lime, alkali, alka- 
“line earth, or metallic oxide, as above described. * 

“ And, eighthly. We claim the sapowfving the residuum of 
“ fatty or oily substances left in a vessel after a portion has 
“been distilled over, avd then distilling the same, with 
“the presence of the atmosphere excluded, by steam or 
“ other suitable means, as above described.’”’ 


CONCLUDING REMARKS AS TO THE CHEMICAL SAVINGS. THE 


LIME AND ACID, AND THE ERRORS OF THE MASTER CONCERN- 
ING THEM. 


We have now followed up to a basis of fact, not only the 
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theory on which the defendants originally sought to dispute 
the fact that the chemical savings were due to their use of 
the patented process, but also the side issues which their arch 
expert Morton sought to raise after the falsehood of the 
original defense was proved. 

We have laid before the court the facts which show, we 
think, that the master underestimated the savings which their 
use of the infringing xecessari/y brought to the defendants. 
That he found “ess than their actual saving is of course indis- 
putable. We have proved that the patented process (un- 
modified) was capable of producing the most perfect fatty 
acids and effecting the whole chemical saving, and, therefore, 
that the “ modifications,” if useful at all, could only produce 
saving 7 items not included in our claims. We have proved 
that under the conditions of the defendants’ use the products 
would have been exactly the same without any lime as they 
actually got with lime, and that the “ modification” of using 
the water in two doses only effected an improvement* in the 
theoretical perfection of the product, not in its commercial 
value. 

We have proved that any apparent advantage from the use 
of lime in any case was a consequence merely of a neglect of 
the patentee’s clear directions, and would disappear with a 
slight increase of heat or a slight increase in pumping, and 
we have proved that so far from being a chemically perfect 
fat acid, the product of the old lime process contained a con- 
siderable quantity of unaltered fat. 

We submit that our frst, fifth, sixth, seventh, eighth, ninth, 
and ¢enth exceptions must be allowed. 

Before leaving the subject of the chemical savings it will 
be well to call attention to the explanation of the curious fact 
that these defendants and many others have for so many years 
used a little lime with their digesters, undoubtedly believing 
that it was of advantage to them. 
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*As we have pointed out before, there is no tmprovemeni shown in 
fact, even chemically speaking, but here we adopt Morton’s way of 
looking at it. 
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What the Jul y tests, Mitchell’s use, and Cloets” test prove. Use of 
lime fooltsh. 

The true bearing of the July tests, of the Cloetz test, and of 
Mitchell’s long-continued and successful use, upon the issues 
of this accounting (apart from the fact that they are a demon- 
stration of the efficiency of the water process, unaccompanied 
by the use of ‘lime), is this,—they proved conclusively that 
without using any greater, in fact, even with much less heat 
and pressure, water alone in the defendants’ digesters will 
cause a perfect decomposition of the fats, and that if any im- 
perfection in the decomposition had been noted, they proved 
conclusively that it must have been due to an insufficient mix- 
ig of the water and fat, a matter easily remedied by increas- 
ing the number of pump strokes or by using a larger or better 
pump. They proved, in short, that Mr. Tilghman’s directions 
as to the essential nature of a perfect intermixture cannot be 
neglected with impunity; and they proved conclusively that 
the use of lime in such digesters is a clumsy and foolish de- 
vice. Since no reasonable person can dispute that if water 
alone will do the work, in a given time and at a given tem- 
perature, that it is expensive, troublesome, and unprofitable to 
use lime in your digesters rather than to work your pump a 
little harder. See Mr. Tilghman’s testimony, Record, pages 
1150-7. 


Origin and vitality of mistaken idea as to utility of lime. 


To turn from this direct and positive testimony to the old, 
impertect trials of Ropes, Grant, &c., as the master does, indi- 
cates an absolute want of comprehension of the issue involv- 
ed, and his references to these old depositions after the clear 
demonstration of fact in the July experiments, is most surpris- 
ing and inexplicable ; in fact, the whole history of this lime 
fetich, is a most curious instance of the wonderful vitality of a 
lie and of the unlimited capacity for being gulled which afflicts 
human nature. It began immediately after the issue of Mr. 
Tilghman’s patent, which had no sooner been made public 
than that numerous class of geniuses whose especial function 
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it is to hook themselves on to every real invention by means 
of little changes and additions which they dignify with the 
name of inventions, got to work at it, and among the first of 
these was a Frenchman named De Milly, who took out a pat- 
ent in 1855 for the process of decomposing fats by means of 
water at high temperature and pressure and a Uittle ime. This 
man went all over Europe, showed the manufacturers that he 
got a good decomposition, showed them what a great saving 
was made by this process where only I or 2 per cent. of lime 
was used, over the old process where about 14 per cent. of 
lime was used, and induced them to buy rights under Aes 
patent and to use fis process. 

Now, of course, it was necessary for De Milly to tell the 
manufacturers that 1t was the presence of lime which brought 
about the results, and, as the manufacturers very naturally be- 
lieved him, it got to be a generally accepted axiom that you 
must have lime in your digesters, and to this day, no doubt, 
many manufacturers are going on with their business, using, 
some more and some less, lime, and firmly convinced 
that, in some way or other, this lime is doing their work for 
them. 


Other pretended modifications of complainant's invention. 


There were, besides this, a number of other frauds of the 
same character; thus, Wright and Fouche took an old appa- 
ratus well known in the arts at the date of Mr. Tilghman’s 
patent, and took outa patent for carrying on his process in 
this old apparatus; this was dignified with the name of 
Wright and Fouche’s process. Another man, named Melsens, 
devised an apparatus of wonderful complexity of appearance 
in which to carry on Mr. Tilghman’s process, and this re- 
ceived the imposing title of Melsen’s process. But the plan 
most favored of this class of inventors was that of De Milly, 
and a perfect army of them took out patents for the process of 
decomposing fats by water under high temperature and press- 
ure and the addition of a little something else; these, of course, 
were announced to the world as the Tom, Dick, or Harry 
process, as the case might be. For the most part, they had 
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this advantage over De Milly’s process, that while it cost a 
good deal to get the lime out, a little iron filing or zinc filing,* 
or tin filing simply sank to the bottom and got rid of itself. 
(See for an account of this swarm of locusts, Mr. Tilghman’s 
testimony, Record, page 1162, Q. 20.) 

Mr. Tilghman, referring to the numerous patents taken out 
for trifling variations of his process, says :— 


“T once counted over twenty such patents taken out in 
“Europe for such little variations of process or appa- 
“ratus; some claimed a little acid with the highly heated 
“water, some a little alkali with it, some a little alcohol, 
“and so on, till one poor man, Mons. Jaques Martin, of 
‘“‘ Paris, was reduced to claiming a little perfume—essence 
“ of lavender—mixed with the hot water.” 


Now any one of these quacks could go to a manufacturer 
who was using Mr. Tilghman’s process with an insufficient 
mixing apparatus, or at too low a temperature, and demonstrate 
to him that by using his particular cure-all (and incidentally 
running his pump a little faster) a better product could be ob- 
tained, consequently great honor and glory for the quack and 
scorn for Mr. Tilghman. 

Why, the defendants actually put Baujard and Janssen on 
the stand to prove how unsuccessful Tilghman’s process had 
been in France, and it came out that what they called the wa- 
ter process was one in which there was vo mixture of the fat 
and water (see Baujard, page 1476, * Q. 39). Naturally, 
it was inferior to one where lime (avd a pump) were usea. 

In Mr. Tilghman’s patent there is a full explanation of all 
the conditions of the operation, and yet to this day many 
manufacturers go on with the use of lime or some other nos- 
trum, and won't believe that nothing more is wanted than 
thoroughness in the mixing, and higher heat for quick opera- 
tions. 


* Defendants’ witnesses, Janssen and Baujard, are now engaged in in- 
troducing the Baujard process, which consists of Tilghman’s process, 
and the addition of yo%55 to y9%55 per cent. of zinc filings. 
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DEFENDANTS’ GAIN IN GLYCFRINE, AND THE MASTER’s ERRORS 
(a) IN REFUSING TO ALLOW THE COST OF CONCENTRATING 
THE OLD PROCESS GLYCERINE TO THE DENSITY OBTAINED, 
AND (6) IN REPORTING THAT THE GLYCERINE OF THE OLD 
PROCESS WAS DOUBLE IN BULK THAT OF THE INFRINGING 
PROCESS. THIRD AND FOURTH EXCEPTIONS. 

But little can be said as to these errors in addition to the 
statement of the proofs which support our claim, for which 
see ante pages 19 to 24, to which we beg the court to refer. 
The Master's Error as to the quantity of the defendants’ glycerine. 

As we show in the statement of our case, the defendants 
themselves testify that they sold 65,312 barrels of glycerine, 
each containing 330 pounds of the solution, and that 65,312 
multiplied by 330 amounts to 21,552,960 is a fact of such 
easy demonstration that it is inexplicable how it could have 
escaped the master. 

That 21,552,960 is not half of 23,322,777, the number of 
pounds of fat treated by defendants, is also quite clear. It is 
just 92.4 per cent. of it, and this percentage is certainly not 
less than the percentage of glycerine water in the old process, 
as we show from the defendants’ own testimony concerning it. 

The master’s finding that the glycerine water sold by de- 
fendants was equal to but half the quantity produced by the 
old process is therefore impossible and inexplicable. 

The master’s other assertion of fact in this connection, to 
wit, that the glycerine water sold by defendants was the water 
of the first dose only, is a mere inference of his own, impossible, 
if, as Mr. Gamble says is his impression, each dose used was 
equal to 50 per cent. of the fat, but quite natural if, as the an- 
swer states, each dose was equal in bulk to the fat. 


Correction of Master's crror as to quantity of defendants’ 
glycerine. 
This error of the master is embodied in his report, see 
“ Table B,” on page 1206 of record, in which he estimates the 
quantity of glycerine water from the old process as double the 
amount produced by the infringing process instead of being 
equal in amount, as we have shown that it would have been. 
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The correction of this error in the table B, which is made 
by simply dividing the quantities and values of the glycerine 
water from the old process by two, and subtracting the cor- 
rected valuations from the values actually received by the de- 
fendants, from their glycerine water, shows on the master’s 
basis a gain of $82,442.31, for which the defendants must ac- 
count, instead of $61,701.77 as found by the master. 

The Master's Lrror as to the cost of concentrating. 

The facts on which we base our claim that in the defendants’ 
gain in the item of glycerine, the cost of concentrating the equal 
bulk of old process glycerine to the same density as the gly- 
cerine obtained by the infringement should be included are 
fully set out ante, pages 19 to 24. The master acknowl- 
edges the justice of the claim, but finds the facts insufficient 
to show its pecuniary value. We submit the facts for the con- 
sideration of the court, feeling that they quite make out our 
claim. 

If our proofs are not sufficient one thing is sure, and that 
is, that it is not because of any reason or facts referred to by 
the master in this connection. 


What we show is—That to bring their 314° 


elycerine-solu- 
tion toa density of 15° the defendants had to evaporate 5 '4 
barrels of water out of every 6% barrels of the 34° solution. 
That the cost of doing this was §1.55 for each barrel of 15°, 
or just $0.2818 for each barrel of water evaporated. We thus 
show that to concentrate the old glycerine water of 34° den- 
sity to 314° would require more* than 41% barrels of the old 
solution for each one of 34°; but we adopt this figure from 
which it follows that out of each 4% barrels of the old solu- 
tion it would be necessary to evaporate 3% barrels of water 
to bring it to the standard density of the infringement. From 
this it follows that if they had been using the old process the 
defendants would have had to evaporate 50,240 barrels of water 
to bring their glycerine solution to the density actually ob- 
tained by them. 

Now we say that as the actual cost to the defendants for 


* On the master’s own calculation it would be 5} barrels. 
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evaporating a barrel of water is $0.2818, this would have cost 
them $14,157.64. 

The master, however, says that it does not follow that be- 
cause it cost $1.55 to evaporate 5% barrels of water, that it 
would cost $0.98 to evaporate 3% barrels, and reasons that 
if it was necessary to get rid of the 5% barrels, getting rid of 
14% more* would affect the cost but little. This reasoning, 
however, though it sounds plausible, will not bear examina- 
tion. Look at the sort of oparation this concentrating is. 

There is a big open vat with a coil of steam pipe at its bot- 
tom. The vat is filled with the glycerine solution, steam 
turned into the coil, and the water gradually evaporated. Now, 
the average cost of this operation the defendants swear is 
$0.2818 for each barrel of water gotten rid of. This has no 
connection wiih, or relation to the density of the solution. It 
would be just the same if there was no glycerine in the water 
in the tank, and the master’s reasoning would bring us to the 
inevitable conclusion that it costs no more to evaporate two or 
three barrels, than it does to evaporate one; a result which 
demonstrates the fallacy of the reasoning. But the support 
which the master adduces to sustain his reasoning is most re- 
markable; he says, ““The only witness whose testimony is 
“ directly in point says, it (the cost of concentrating glycerine), 
“would not be material.” This witness is Grant, see page 
1060, Qs. 88 and 8g. On the same page, X Q. 83, he 
states that he is the mercantile, not the manufacturing partner 
of his firm, and that he sold all his crude glycerine to Bower, 
x Q. 86. 

He states, R. D. Q. 88, that as he thinks the only difference 
between the old process glycerine and the new would be in 
their degree of concentration, and then says, that the cost of 
concentrating would not be much, R. D. Q. 89. 

This is the master’s direct evidence, a witness who don't 
pretend to know anything about the matter, but amiably 
guesses at it when asked by defendants. If the evidence of 
the defendants themselves to the effect that concentration 

* This follows, as it requires 4'4 barrels of 4° solution to make one of 
34° and 6'4 barrels of this density to make one of 15°. 
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cost ¢iem $0.2818 per barrel of water be zvdirect, it is at any 
rate better than a mere guess. 

But the master has more support for his views. 

The defendants testified that they sold their crude glycerine 
of 314° and then concentrated it to 15°, charging the exact 
cost of concentrating to the purchaser, viz, $1.55 per barrel of 
15°. To this statement the master refers in connection with 
the cost of concentrating from 34° to 34%°, saying, “ Besides, 
“if paid by the purchaser it would not affect the profits of the 
“respondents” (See page 1199.) Does he mean that pur- 
chasers would pay as much for glycerine solution of 34° as 
they paid for 314°, as much for 3% barrels of water and one 
of 314° glycerine as for 4% barrels of 314° glycerine? He 
must, for, absurd as this meaning is, it is the only meaning 
that can be attached to this reference. 

An examination of the master’s reasons does not lend any 
strength to his conclusions. 


THE MASTER’S ERROR IN REPORTING THAT THERE WAS NO 
MATERIAL ECONOMY IN THE OPERATION OF THE INFRINGING 
PROCESS OVER THE OPERATING COST OF THE OLD PROCESS.— 
SECOND EXCEPTION. 

The master finds (see his report, pages 1198-9) that (aside, 
of course, from the savings of lime and acid and the gain in 
glycerine) there was no material difference in the cost of 
carrying on the infringing process and the cost of carrying on 
decomposition by the old process. This finding is the sub- 
ject-matter of the complainant's second caception to his report. 

We requested the master to find that the defendants, by 
using the infringing process rather than the old process, had, 
in the first place, saved a quantity of fatty acids, which, under 
the old process, were inextricably entangled in the sulphate 
of lime and thrown away with it. 

In the second place, that they saved in the item of labor, 
and, in the third place, that they saved in the item of fuel. 

The evidence on which we rely to make out these items of 
savings is concisely cited ante pages 24 to 28. 
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We contend, and submit to the court, that it warrants and 
requires the conclusion that the defendants saved a large sum 
of money in these respects. 


CORRECTIONS IN THE FIGURES OF THE ACCOUNT NECESSITATED 
BY CORRECTION OF THE MASTER'S ERRORS.—ELEVENTH Ex- 
CEPTION. 

The subject-matter of the complainant’s eleventh exception 
is the master’s computation of the total gains and savings 
accruing to the defendants. 

The correction of this error is, of course, involved in the 
correction of the different findings as to fact and amounts 
which have been already discussed. 

The master finds the defendants’ gains and savings to be 
$129,441.47. 

The correction of his error in addition (see page 1198), 
increases this by $1000 to $130,441.47. 

The correction of his other arithmetical error as to the 
glycerine pointed out in our fourth exception ($20,720.63) 
raises the total to $151,162.10. 

The correction of his error in reporting a saving of 12 
pounds instead of 13 pounds of lime by the use of the infring- 
ing process (see our first exception $15,353.27)* raises the total 
to $196,515.37. 

The further correction of his error in reporting a saving of 
2% pounds of acid for each pound of lime saved instead 
of 3 pounds (see our first caception, $41,399.92)+ the total 
$207,915.29. 

The further correction of his error in deducting $114,991.76 
from the actual gains and savings as due to the use of lime, 
and a double dose of water—the “ modifications ” (/7/th, Sixth, 
Seventh, Eighth, Ninth, and Eleventh Exceptions) raises the 
total to $322,907.05. The correction of his error in refusing 


* See note, page 70. 
+ The acid saving is underestimated by $55,920.98 in all, but $14,- 
521.06 of this is included in the correction just above. 
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to allow the cost of concentrating the old process glycerine to 
the strength obtained by the infringement ($14,570.75) raises 
the total to $337,477.80.* 

And there was, besides, the saving in fat, fuel, and labor 
which the defendants gained by their infringement. 


INTEREST.— TWELFTH EXCEPTION. 

Our last exception is to the finding of the master to the 
effect that the circumstances of this case do not warrant the 
award of interest on the gains and savings. 

In all the cases where this court has referred to the subject 
of interest on profits it has implied that such an award was 
within the power of the court, and would be exercised ina 
case the eircumstances of which warranted it. 

If the court had in mind a case where the infringement was 
utterly without excuse or extenuation, where the robbery of 
a patentee was deliberate, calculating, and cold-blooded, this 
is such a case. 

We take pleasure in saying here that one of the defendants, 
Mr. J. N. Gamble, who was frequently on the stand during the 
accounting, showed himself to be a man of unflinching honesty 
and truthfulness, and we have no reason to doubt that the 
firm asa whole are in the ordinary affairs of life good and 
honest men. 

Their treatment of Mr. Tilghman is but an instance of the 
too common moral blindness which leads men who would 
shrink from cheating in business or from the theft of tangible 
property to rob an inventor of his intellectual property with- 
out thought of moral turpitude. The theft of an invention 
they seem to think the mere beginning of an intellectual duel 
in which they can be championed by scientific gentlemen with 
conclusions for sale to the highest bidder. Conviction of the 


* The difference between this total and that named in our eleventh 
exception, viz., 333,968.93, is due to our more liberal estimate of the gly- 
cerine actually present in the old process solution. The master is correct 
in his finding on this point, but as we state an/e, pages 21, 23, and 24, in 
dealing with the glycerine, we have in this and many other particulars 
conceded more than defendants could justly claim. 
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robbery is to them no more than an umpire’s adverse ruling 
in a game of base ball. 

It is time that the courts which have the charge of pat- 
entees’ interests should make it clear to these gentlemen that 
inventions, when patented, are property, and their theft, rob- 
bery. 

Behind these defendants is J/chael Werk, the instigator of 
the wrong, the man under contract with them to hold them 
harmless, and stand between them and the consequence of the 
injury to Mr. Tilghman which they conspired with him to 
commit. In claiming interest on the savings and gains proved 
in this case, we simply seek to lay on J/r. Werk the full con- 
sequence of his contract. 


Argument for Complainant as 
Appellee. 


The refusal of the lower court to review or go into the 
master’s findings as to the facts proved before him, has of 
course put upon complainant the burden of assailing the report 
as filed. 

As to those exceptions of the defendants which relate to the 
modifications so called ;—the use of a little lime, and of intro- 
ducing the water in two doses, we have said all that can be 
said. 

So also as to their exceptions which raise the point that 
damages and not profits are the proper measure of the de- 
fendants’ accountability. 

The remaining exceptions, so far as they relate to matters of 
fact raised by the evidence, are founded on the twin proposi- 
tions :— 

first, That the efficiency of the complainant's process is to 
be measured by the practical efficiency of the coil apparatus 
described in his patent; and, 

Sccond, That the coil apparatus is not a practically efficient 
machine in which to carry on the process. 


Tue Coit APPARATUS. 


The defendants in this case incurred great expense, and put 
themselves to much inconvenience and trouble by building 
and experimenting with a large apparatus, intended, they say, 
to be a reproduction of the one described and shown in the 
patent. The structure and operation of this machine is the 
subject-matter of much of the testimony introduced in their 
behalf, but before discussing this apparatus and the testimony 
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concerning it, it is well to consider what bearing it could have 
upon the issues properly raised in the account. 
Questions as to coil formerly before this Court. 

This coil apparatus, its merits and demerits, and its bear- 
ing on the case, is dwelt upon at great length in the testi- 
mony in the main case, and it was most exhaustively argued 
here in behalf of the defendants, 

/irst.—That the patent should be limited to the treatment 
of fats in this or a practically identical apparatus; and 

Sccond—That this apparatus was not a practically useful 
one, and hence, that the patent was defective in not pointing 
out any practicable method by which the process claimed 
could be carried into effect. 

Bearing of coil on construction of patent. 

The questions of law and fact involved in the first of these 
contentions, forms the subject-matter of most of the opinion 
of this court in the former appeal. The conclusion of the 
court and its application to the present issue is very clearly 
expressed in the following extract from the opinion :— 

“It only remains that we should express our views on the 

“question of infringement. The defendants advance 
“ several reasons for the purpose of showing that their 
“process does not conflict with that of Tilghman. /7rsv, 
“because they do not use the apparatus described in the 
“complainant's patent; but use a boiler in which the 
“ charge of fat and other materials is placed and heated ; 
“and do not mix the fat and water in the manner pointed 
“out in the specification of the patent, but, on the con- 
“trary, have inserted in the boiler a pump which forces 
“ the water as it settles to the bottom upwards to the top 
“ of the mass and pours it upon the upper surface, whence 
“it again finds its way down through the fat, thus keep- 
“ing up a constant mixture. /¢ is unnecessary to add 
“anything further on the subject of the form of the appa- 
“ratus used. The patentee is not confined to a metallic coil 
“of pipe heated in a furnace ; but his patent extends to and 
“embraces any convenient vessel for holding the mixture, 
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“ which is strong cnough to sustain the pressure necessary to 
“prevent the water from being converted into steam. The 
“ defendants use such a vessel, and use it for the purpose 
“indicated and pointed out in the patent. The vessel 
“which they use has the requisite strength to prevent 
“the water from being converted into steam, and does 
“effect that object. And as to the defendants using a dif- 
“ferent method from that suggested in the patent for kecp- 
“ime up the mixture of fat and water, that ts of no conse- 
“quence. The keeping up of the mixture is the important 
“thing. That ts a necessary part of the process. They 
“employ such a device for effecting this as is adapted to 
“the form of vessel in which they heat the material. 
“ Using a boiler instead of a coil of pipe, for this pur- 


“pose, they are obliged to employ an additional, or 
“modified means for keeping up the mixture. They 
“only employ such means as, in view of the change 
“adopted in the form of the heating apparatus, and of 
“the known appliances in use in analogous processes, 
“would naturally suggest themselves to a mechanic 
“skilled in the art. Or, if the mode of effecting the con- 
“tinued mixture adopted by the defendants should be 
“deemed a new and useful improvement, they might per- 
“haps have a patent for that peculiar device without 
“ being entitled to use Tilghman’s process, on which it is 
“but an improvement.” 


Practicability of coil apparatus. 

As to the second point urged in behalf of the defendants, 
the court very summarily disposes of it, by finding, as a mat- 
ter of fact, that the coil apparatus described in the patent was 
practically useful. 

“It was objected that the particular apparatus described in 
“the patent for carrying the process into effect cannot be 
“ operated to produce any useful result. We have examined 
“the evidence on this point, and are satisfied that it shows 
“the objection to be unfounded. A _ recapitulation of 
“this evidence is not necessary. The testimony of Tilgh- 
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“man himself, of Professor Booth and of Mr. Wilson 
“is directly to the point.” 
Lhe decree. 

Following this opinion of this court, the decree as settled by 
his Honor Judge Baxter is 

(a). That the patent is for a process. 

(6). That the defendants used this patented process. 

(c). That the defendants shall account for the gains, profits, 
savings, and advantages which they have received or which 
have arisen or accrued to them by the use of “he process pat- 
ented. 

Possible relevancy of the coil in the account. 

Now, unless the above issues formerly urged before this 
court, and decided by it, are to be considered as still open 
for further proofs and argument, there 1s but one legitimate 
opening for further testimony about the coil in this stage of 
the case, and that is, to show the character of the decomposition 
effected at the high temperature mentioned by the patentee as 
compared with the defendants’ products. And it is un- 
questionable that this was the main object had in view by the 
defendants’ counsel and their experts, when they advised the 
preparation of this elaborate and costly mechanism. 

We have already reviewed the evidence of Professor Morton 
showing how he brought the coil experiments to the assistance 
of his 96 to 150 pound pressure tests (tabulated in Defend- 
ants’ Exhibit No. 14, page 1531), and we have shown that 
he appealed to the coil tests as confirming the indication of the 
low pressure tests, to the effect that water could not effect a 
decomposition of more than 80 per cent. without lime. 

The July tests pricked this bubble, and clearly indicated 
that the results of the coil tests were no true indication of the 
efficiency of the water process in this or any other apparatus. 
We will presently show how unfair the coil tests were. 


Coil testimony absolutely irrelevant to account. 


Now in the face of this break-down; in the face of the proof 
prepared and introduced by themselves, that the use of lime, 
so far from assisting the water, had merely added to their ex- 
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pense, of what possible relevancy could the coil be to the issues 
of the accounting ? There is no question in this case as to what 
the defendants might have saved under any hypothetical way of 
using the process; the question is simply what they did save. 
There is nothing in the decree as to the efficiency of one ap- 
paratus over another, and properly so; for it is no business of 
the complainant whether the defendants saved or lost money 
by reason of their use of one apparatus rather than another ; 
the saving in lime acid and glycerine are due simply to the 
use of the Tilghman process, and they have no connection 
whatever with the kind of apparatus used for carrying on the 
process, It is indisputable that the expense in fuel, &c., is 
less by the infringing process than by the old process; but as 
these items depend to some extent upon the apparatus used, 
we waive all claim for an accounting in these matters. 
Whatever advantage the defendants have obtained in these 
items will remain to them; we ask for nothing but the chem- 
ical advantages arising from the complainant’s chemical dis- 
covery. 
Defendants contention as to col apparatus. 

Defendants’ counsel not only entirely failed in his effort to 
show that the Tilghman process was inefficient without the 
aid of a little something else, but in his efforts to do so, dem- 
onstrated, beyond the possibility of doubt, that all of the 
chemical savings made by the defendants were due to the use 
of water alone, and would have been still larger had they not 
been so ill advised as to use lime in connection with it. He 
was therefore driven back to his old position in the main case, 
and almost the whole of his argument before the master was 
based on the exploded construction of the patent as being for 
a machine, and on the experiments with this machine made by 
the defendants, the unfairness of which is glaringly apparent. 


The efficiency of the coil aparatus, counsel sars, is the measure 
of the efficiency of the process as patented. 

We reply: 

(1.) That this as a matter of general law is not so. 
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(2.) That the point has been disposed of, and the law of thes 
case is otherwise. 

What the patent says as to coil. 

At the beginning of his specification (Record, page 9) the 
patentee states what his invention is, and says, as to the appar- 
atus, that it may be “ axzy convenient vessel,” the prime requi- 
site of which is that it “ must be closed.” He commenced the 
description of the coil as follows :— 

“ The process may be performed more rapidly and also con- 

“tinuously by causing, &c.” 

And before describing it, he expressly disclaims the inten- 
tion of making it a part of the invention as follows :— 

“* * * Which apparatus I do not intend to claim as any 

“ part of my invention.” 

The patentee in effect says, I will tell you about one of the 
“ cessels” I have used, and which I think is a good one, but 
you must understand that this machine is not a part of my 
invention. Now, if he had said nothing about this machine 
what difference would it have made? If you erase all this 
description from the patent you will find it perfectly clear and 
not a whit changed in meaning or scope. Thus we will 
print the patent omitting such parts as the inventor says are 
not a part of his invention. 


TILGHMAN’s PATENT, OmitTinG DeEscriIPTION OF DISCLAIMED 
APPARATUS. 
To all whom it may concern. 

“Be it known that I, Richard Albert Tilghman, of Phila- 
“delphia, have invented a new and improved mode of 
“ treating fatty and oily bodies, and I hereby declare that 
“the following is a full and exact description thereof. 
My invention consists of a process for producing free fat 
“acids and solution of glycerine from those fatty and 
“oily bodies of animal and vegetable origin which con- 
“tain glycerine as their base. For this purpose, I sub- 
“ject these fatty or oily bodies to the action of water at 
“a high temperature and pressure, so as to cause the 
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“elements of those bodies to combine with water, and 
“thereby obtain at the same time free fat acids and solu- 
“tion of glycerine. I mix the fatty body to be operated 
“upon with from to a third toa half of its bulk of wa- 
“ter, and the mixture may be placed in any convenient 
“vessel in which it can be heated to the melting point 
“of lead, wntil the operation ts complete. The vessel must 
“be closed and of great strength, so that the requisite 
“amount of pressure may be applied to prevent the con- 
“version of the water into steam. 

“The melting point of lead has been mentioned as the pro- 
“ner heat to be used in this operation, because it has 
“been found to give good results, yet the heat has been 
“carried considerably above the melting point of lead 
“without any apparent injury, and the decomposing ac- 
“tion of the water becomes more powerful as the heat is 
“increased, By starting the apparatus at a low heat, and 
“ gradually increasing it, the temperature giving products 
“most suitable to the intended application of the fatty 
“body employed can easily be determined. 

“TI believe that it will be found useful to fix diaphragms 
“pierced with numerous small holes, so that the liquids, 
“being forced through these obstructions with great ve- 
“locity, may be thoroughly mixed together. 

“When it is desired to diminish the contact of the liquids 
“with iron, the apparatus may be lined with copper. The 
“hot mixture of fat acids and solution of glycerine sepa- 
“rates by subsidence. The fat acids may then be washed 
“with water, and the solution of glycerine concentrated 
“and purified by usual means. 

“The fat acids thus produced may, like those obtained by 
“other methods, be used in the manufacture of candles 
“and soaps, and applied to various purposes, according 
“to their quality; and when desired, they may also be 
“first bleached by chemical agents, or purified by distilla- 
“tion, ina current of steam, or in a vacuum, as is now 
“well understood. I prefer that the fatty bodies should be 
“previously deprived, as far as practicable, of such impu- 
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“rities as would cause the discoloration of the fat acids 
“ produced ; but when the fat acids are to be finally puri- 
“fied by distillation, this preliminary purification is of 
“less importance. 

“When sulphuric acid, nitrous fumes, or other corrosive 
“ agent, shall have been used for purifying, hardening, or 
“ otherwise preparing the fatty body to be operated upon, 
“1 take care that all traces of it shall be washed out, or 
“neutralized, before passing it through the apparatus. 

“ Some fatty bodies (particularly when impure) generate, dur- 
“ing the process, a portion of acetic or other soluble acid, 
“which might tend to injure the iron; in such cases, I 
“add a corresponding quantity of alkaline or basic mat- 
“ter to the water and oil before they are pumped in. 

“Having aow described the nature of my said invention, 
“and the manner of performing the same, I hereby de- 
“clare that I claim, as of my invention, the manufacturing 
“of fat acids and glycerine from fatty bodies by the 
“action of water at a high temperature and pressure.” 


Now, what has the patent lost er gained by this omission? 


Look now at the letter to the Commissioner of Patents, 
written before the patent issued (Record, page 470-1), and 
which elaborately explains that when the inventor said “any 
“convenient vessel may be used,” and that the coil was xo his 
invention, he meant just what he said : 

“The form of apparatus in which the materials are treated 
“according to the invention, may be indcfinitely varied to 
“suit the ideas of the constructor, the only essential 
“ point being that it shall be capable of withstanding the 
“necessary heat and pressure.” 


No invention in dcfendants’ apparatus. 


Did it require invention to devise an apparatus for carrying 

this process on? Clearly not. The requisites pointed out 

are that the fat and water should be kept in intimate mixture 
and heated under pressure. The existing digesters with mix- 

' ing apparatus would at once occur to a reader familiar with 
the art, and what these well-known machines were we have 
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shown in Exhibit “23” (opposite page 1561 Rec.); any of 
these, as your Honors can see, will carry out the process per- 
fectly and can be constructed directly from the drawings 
themselves. 

It may well be that there was and still is a field for inven- 
tion in devising new forms of apparatus and appliances for 
such apparatus, but that does not affect this case. In what 
particular does the defendants’ apparatus differ from Figures 
2,5, 7, 8,9, 11, 12, and 13, of Exhibit “23?” Certainly in 
none that involves invention. 

So held by this court. 

In the opinion of this court, all these matters were con- 
sidered and decided on the former appeal, the court holding 
that this apparatus involved no invention beyond what was 
clearly indicated by the patent to one having knowledge of 
the business, and this is, therefore, the law of this case. 

This evidence properly excluded by the master. 

It is remarkable that the defendants should have gone into 
this matter before a master, appointed by a decree made under 
the mandate of this court, and of which the opinion is in ex- 
press terms made a part. 

The theme of some hundred and twenty pages of Mr. 
Parkinson’s printed argument before the master was the coil, 
which, by a strange confusion of ideas, he calls “the process, 
“as it came from the Tilghman patent,” “the unimproved 
- process,” Xc., Ke. 

The master very properly excluded this matter from his 
report as clearly irrelevant, and this ruling is the basis of 
most of the defendants’ exceptions. 

But, in spite of the patent, in spite of the finding of this 
court, in spite of the demonstrated unfairness and worthless- 
ness of the so-called tests made by defendants, and in spite of 
common sense, it will undoubtedly be again pressed for the 
consideration of the court. 


DEFENDANTS’ CONTENTION AS TO COIL NOT ONLY IRRELEVANT, 
BUT WITHOUT BASIS OF FACT. 


Now, while we do not anticipate that this matter will again 
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be gone into by your Honors, we will briefly call attention to 
the parts of the literature of the case in which the defendants’ 
pretensions are refuted. 


Evidence wn the old Record. 


A great part of counsel’s argument was founded on the 
testimony concerning the coil in the old record. All this 
was, of course, here before, and the complainant’s reply to it 
will be found in our old brief, pages 78 to 108; see also pages 
143 and 144. The unfairness of the defendants’ testimony 
and experiments are there pointed out and the proofs referred 
to, which demonstrate that this much-abused coil is a con- 
venient and practical vessel for carrying out the process. 


How disposed of in the opinion, 

In view of the construction given to the patent by the 
court, it was, perhaps, not necessary to go into this question, 
but it was reviewed and disposed of as follows :— 

“It is objected that the particular apparatus described in 

“the patent for carrying the process into effect cannot be 
“ operated to produce any wseful result, WE HAVE EX- 
“* AMINED THE EVIDENCE ON THIS POINT, @7#d ARE SATISFIED 
“ THAT IT SHOWS THE OBJECTION TO BE UNFOUNDED. A 
“ recapitulation of the evidence is not necessary. The 
“testimony of Mr. TitcuMan himself, of PROFESSOR 
“ Bootn, and of Mr. WILson is directly to the point.” 


What the opinion means. 


If the court should be led by the ingenious argument of 
the learned counsei on the other side, to entertain any doubt 
as to what it meant by this part of its opinion, the opinion 
itself will show how to resolve the doubt. Counsel says, the 
court decided merely that the apparatus was uscfu/ in the 
sense of not being zwjurious. The court says, we are satisfied 
that the testimony of Mr. Tilghman, Professor Booth, and 
Mr. Wilson as to the utility of the machine, is correct. Look 
then at what “icy say :— 

TILGHMAN, page 1152. 
“Q. 5. I think the high pressure apparatus is much more 
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“economical, both in first cost and in the expenses of 
“working, &c.” See his explanation following, and on 
page IOTS. 

Bootu, page 696. 

“Q. 140. A. * * I regard the process as a most perfect 
“manufacturing process—that is, making fat acid and 
“olycerine in an economical manner, and adapted to 
“commercial uses.” 


WILSON, page 130. 
“A beautiful, original chemical idea, we// carricd out. 
“T went to see Mr. Tilghman’s little apperatus at work.” 


Certainly these gentlemen say that it was a practically use- 
ful apparatus. And the court might also have referred to a 
great deal of additional evidence to the same effect, see, for 
instance, Bridges’, ‘page 84, Q. 7; Rogers’, page 88, Q. 6, 
Graham's letter, page 1162; Hale’s and Meyer's letters, page 
1182. 


New TESTIMONY ON THE ACCOUNT. 


Proctor & Gamble’s Coil Apparatus. 


The defendants at a great trouble and expense, constructed 
a large coil apparatus, intended, it is claimed, to be such an 
apparatus as that described at length in Mr. Tilghman’s speci- 
fication. This machine, as we have said before, seems to 
have been intended to aid their experts in the demonstration 
of their supposed discovery that water would not decompose 
fat at any temperature or under any conditions, and, built and 
operated as it was, it failed for a while to uudecetve them and 
prevent their making the melancholy spectacle of themselves 
which they did when they appeared as witnesses. 

In doing this they were merely following the example set 
by Mitchell, who also constructed a coil apparatus and suc- 
cessfully proved that if Mr. Tilghman could construct a coil 
like that shown in his patent that woeu/d produce well de- 
composed fat acids as is proved by Willson, Booth, Rogers, 
and the others, he, Mitchell, could construct a coil which he 
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could work unsuccessfully by willfully violating the directions 
given. 

Now we are quite prepared to admit that ¢hese defendants, 
like the old ones, are quite capable, with the assistance of experts 
of constructing an impracticable machine and of operating it 
so as to get bad results. That much they proved by their 
early experiments in their own digesters. 

But no amount of proof as to their success in constructing 
faulty apparatus would off-set the proofs referred to by this 
court as to the practicability of the 7i/ghman Coil. 

But as we know that defendants’ counsel we// argue this 
question over again and indeed will argue but little else, we 
will briefly call attention to the facts which he wll not mention 
in connection with these experiments. 

Construction of defendants’ coil. 


The manner in which this coil apparatus was built is de- 
scribed by the mechanical expert HILL on pages 1296 to 
I 303. 

The Jownts. 

In the first place Mr. Hill in constructing the coil deliberately 
disregarded the positive directions of the specification that 
“ the ends of the tubes should be joined together by welding 
“to make the requisite length,” and he did this in spite of the 
fact that he had just examined another similar machine which 
had to be discarded by reason of defects caused by a similar 
disregard of the specification. Indeed it would almost seem 
as if he did this decause he knew it would result disastrously. 

The outer joints which alone it is not “ practicable” to weld, 
and which Mr. Tilghman directs shall be “Perkins joints,” 
Mr. Hill deliberately made in different ways. See Hill, page 
I 307. 

“* * By the way, that was a Perkins joint also next to 
“the coil, while the other exposed joints were flanged joints 
“coith copper gaskets, * *” 

Page 1312. 

“* * Now I wanted to say that we took off the flange- 

“joint, the one that gave us the most trouble in the centre 
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“of the pipe, and supplied its place with a coupling with 
“right and left threads ssm/ar to the Perkins joint, 
“although [ am not sure that we used the chamfcred ends t 
“the pipe at all.” 

Pages 1313-14. By Mr. B. C. TILGHMAN: 

“©. 7. Was the Perkins joint between the heating-coil and 
“ the cooling coil made by means of a sharp edge on one 
“tube biting into the flat surface of the other tube ? 

“A. That joint was made while I was not present at the fac- 
“tory. The instructionto Mr. Manning (the piper) was 
“to make such a joint there, and, in fact, all other places ; 
“but all that I can answer for that is, that it is a right and 
“left thread ; and, if it is not a Perkins joint, ¢¢ on/y lacks 
“this cutting feature. 1am not certain, because this joint 
“was made while I was not present. 

“There is a peculiarity about the joints here, that they 
“would remain tight for a period of time and then leak. 
“This particular joint was screwed up as tight as we 
“could make it, and for an hour there was no evidence of 
“leak, when, suddenly, it began to spurt.” 

By Mr. PARKINSON. 

“Q. 8. Was what you say in your last answer about your 
“having no personal knowledge as to whether the Per- 
“kins joint there referred to was chamfered or not, in 
“reference to the joints within the casting, or only to 
“that outside? 

“A. These joints immediately outside of the trunnions. 
“There were two of them made in this manner—the inlet 
“joint, which never gave us any trouble, and the outlet 
“joint, where the serious leakage occurred. Those were 
“joints outside of the decomposing coil proper.” 

Wasa more deliberate piece of insincerity ever before heard of. 

The casting which Mr. Hill put around his pipes cracked. 

Of course it did. When Mr. Hill put Perkins’ joints instead 


of welded ones zz the cotl, he knew it would crack. But that 
such a casting put around a welded pipe by a competent work- 
man would crack, is disproved by Mr. Jones. (Pages 1483-84, 


©. 12.) 
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The kind of joints which Hill put on the lengths of pipe 
inside the casting is shown in the drawing facing page 1553. 

Now this joint 2s not a Perkin’s joint at all. (See Jones’ tes- 
timony, page 1483, Q. 11.) The real Perkins joint being — 
shown in Complainant’s Exhibit No. 21 (Record, just preced- 
ing page 1555). 

This matter of the joints alone rendered the machine per- 
fectly useless, and since inthis matter Mr. Hill deliberately dis- 
obeyed the patent and knew by experience what the conse- 
quence of his disobedience would be, it would be absurd to 
attribute to Mr Tilghman the defects due to his disobedience. 

The mixing device. 

Mr. Hill first tried a churn-dasher with holes in it, such as 
is described in the patent, and found that it required a great 
deal of power to make a proper emulsion ; having established 
this fact he took away the churn and gave two men a stick 
apiece and told them to paddle around in the barrel of fat and 
water (see Hill, pages 1301-2). 

Nothing is clearer in Mr. Tilghman’s patent than the impor- 
tance which he attaches to the mixture, and for the coil appar- 
atus he directs that this mixing be carried to its extreme 
point, viz., till the fat and water are emulstonised. And be- 
sides this he recommends that perforated diaphragms should 
be placed in the coil itself to aid in keeping up the mixture. 

Mr. Hill tried the device recommended by the patent for 
making the emulsion, and’ found, as he might have known, 
that it seguired a great deal of power to make a good mixture, 
so he insured a poor mixture by taking away Mr. Tilghman’s 
emulsionizing machinery altogether, and getting a couple of 
men to paddle around in a barrel of fat and water. Of 
course he did not use the diaphragms suggested in the patent. 

The Fump. 

Mr. Hill at great length describes the difficulty he had with 
his pump. It is very probable that very hot water, or equally 
hot fat, would soften and destroy the usefulness of such a cup 
leather as he used. The only requirement of the specifica- 
tion or of common sense, is that the fat should be fluid, and 
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that does not require a high degree of heat. It is proved 


that similar cup leathers in hydraulic jacks filled with oil, are 


used without injury for years, although often exposed to the 
summer sun which would heat them far above the melting 
point of fat. (Jones, pages 1484-85, Qs. 14 to 21.) 

If then, Mr. Hill had this requisite skill and ae ee to 
enable him to intelligently work this machine, he grossly 
misused his knowledge by deliberately heating his fat and 
water to a degree that he knew would cause trouble. If he 
did not know this, he was certainly incompetent to direct the 
experiment. Mr. Hill’s elaborate pretense that there would 
in practice be any difficulty in keeping the fat and water at an 
innocuous heat, without watching, is simply absurd. And 
even if a cup leather would last but a few days, as he guesses, 
all trouble from this cause would be obviated by the simple 
expedient of having two pumps, one of which could be used 
while the leather of the other was being renewed. 

The delivery valve 

It is probable that the leaking of the delivery valve, which 
Mr. Hill speaks of (page 1320), was caused by the scale from 
the new pipes of the coil. This trouble would last but a 
short time, and would do no harm while it lasted. It is the 
function of this valve to /cas, at a certaim pressure, and unless 
it then leaked faster than the pumps forced in at the other end 
of the coil, its leaking would do no harm. 


Defects of defendants coil did not exist in Mitchell's, and are 
creations of the experts. 

It should be noticed, that the trouble which Mr. Hill had 
with the pump, the joints, the valve and the mixer, are peculiar 
to him. Mr. Mitchell also built a coil, and in doing so found 
no trouble from any of the causes which Mr. Hill makes so much 
of ; but, having the same object in view, his eaferts (?) man- 
aged to secure other defects, which, although different, were 
as good for their purposes. And the two coils built by Mr. 
Tilghman, and the operation of which were observed by men 
of the highest scientific and practical attainments, never ex- 
hibited any of the defects of Mr. Hill’s machine. 


%, 
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Operation of defendants’ coil. 


The testimony as to the manner in which this coil was 
operated, displays a continuation of the elaborate misconcep- 
tion of plain directions and studied stupidity which were the 
guiding principles in its construction. 


AS TO THE EMULSION. 

A great mistake was made by Mr. Hill in his churn, de- 
scribed in pages 1301-2. The specification says, page 9, 
“I place the fat or oil in a fluid state in the vessel A, with 
“from one-third to one-half its bulk of warm water, the disk 
“or piston B, perforated with numerous small holes, being 
“kept in rapid motion up and down in the vessel A causes 
“the fat or oil and water to form an emulsion or intimate 
“mechanical mixture.” The drawing shows A to be a cylin- 
drical vessel with a close fitting piston B. When moved up 
or down all the liquid in the length of the stroke would be 
forced in fine rapid jets through the holes into the liquid 
beyond so as to ensure intimate mixture of very finely divided 
particles. 

Instead of copying this simple but vtal/y tmportant machine, 
Mr. Hill took a common 42 gallon barrel, which like all bar- 
rels was several inches larger in diameter in the middle than 
at the ends. This shape of course would render impossible 
any close fit in the piston, to be moved up and down. He 
appears to have first tried some sort of piston or churn dasher 
with holes in it, driven by the steam engine, but gave it up, 
because “7¢ was surprising the amount of power the thing took, 
and tt could not be worked by men fast enough to maintain the 
mixture.” 

He then used two sticks, 12 x 3, with vertical handles in the 
middle, worked by two men. Their total cross section, 72 
square inches, was but about one-fifth that of the barrel, 23 
diameter, and even these had zo holes in them. 

Such a contrivance would evidently make no emu/sion, but 
a rough momentary mixture that would separate at once. 

Dr. Dudley, a witness for defendants, on page 1338, x Q. 
3 and 4, states that the mixture issuing from the coil “ some- 


172 


“times would contain a great deal of water, and at other times it 
“would be quite thick with very little water.’ We says this was 
the case in all three of the trials he witnessed, viz.: March 
24th, May 3d, May rith. 

President Morton, page 1440, * ©. 196, says he did not no- 
tice any such irregularity of flow in the only operation he wit- 
nessed, that of May 11th; but his want of observation cannot 
be weighed for a moment against the positive assertion of so 
candid and straightforward a witness as Dr. Dudley, as to a 
fact recurring on a// three trials. 

The specification (pages g and 10) points out the impor- 
tance of the fat and water remaining in the state of intimate 
mixture, all through the operation. The variation of the pro- 
duct, one sample “ containing a great deal of water,” and an- 
other sample “ quite thick with very little water,” is of itself, 
sufficient to account for an imperfect decomposition. 

It is what would naturally occur from the coarse style of 
mixing applied. To make an emulsion or “ mechanical mix- 
“ture having a milky appearance of oil and water,” requires 
that the particles of each fluid should be very finely divided 
and evenly mixed together. It then has considerable perma- 
nence, and will remain for some time with very little separa- 
tion. If the fluids are merely broken up into coarse drops 
and these mixed together, they separate rapidly. 


TIME OF TREATMENT. 


In proceeding to “develope” his coil apparatus, Mr. Hill 
makes at the outseta radical mistake as to the meaning of the 
specification ; he says, page 1296 :— 

“ After determining that it (the coil) should be 500 feet in 
“length, we then adopted the language of the specifica- 
“tion that the emulsion should be ten minutes in transit 
“through the coil, or, perhaps, a little clearer would be 
“to say, every ten minutes during the operation of it we 
“should discharge one coil ful!, and as this coil repre- 
“sented 1200 cubic inches, our discharge was fixed for 
‘1200 cubic inches for every ten minutes. Now Mr. 
“Tilghman says, in his testimony in answer to Q. 
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“14, on page 1015 (new record, page 1159), I believe 
“it is, that that sized coil would work 100 pounds 
“an hour, which is at variance with his specification ; 
“because if it worked 100 pounds an hour, it would be 
“exposed to more than ten minutes in the coil and be 
oie “ subject to some of the odjections that he notes—one is the 
possibility of burning, I believe, if it ts exposed too long; 
“and we, therefore, adopted the terms of the specification, 
“which was ten minutes to discharge a quantity equal 
“tothe internal volume of the coil—that is, so much of 
“the coil as was located in the furnace. And we have 
“termed this a coil capable of decomposing 133 * pounds 
“ of fat per hour.” | 
The specification says (page 9 of Rec.), “ Although the de- 
“composition of the neutral fats by water takes place 
“with great quickness at the proper heat, yet I prefer that 
“the pump C should be worked at such a rate in propor- 
e* “tion to the length or capacity of the heating tubes D D, 
“that the mixture while flowing through them should de 
“MAINTAINED at the desired temperature for ten minutes be- 
“fore it passes into the refrigerator or cooling parts 
“H H of the apparatus. 
“ The melting point of lead has been mentioned as the prop- 
“er heat to be used in this operation.” * * * 

Now it is clear that the mixture must first be heated up to 
the temperature of melting lead, in order that it may be main- 
tained at that temperature for ten minutes. How much time 
would be required for this heating up, is not mentioned in the 
specification, because it was not possible to state it definitely, 
- as it would vary in each coil according to the proportion of 
surface exposed to the fire. 

But whatever time was necessary was to be given, and then 
when the mixture had reached the desired temperature it was 
to be maintained at that temperature for ten minutes. Mr. Hill 
has entirely misunderstood this, and seems to have supposed 
that the only thing required, was, that the mixture should be 
ten minutes in passing through the coil, and that during some 


* This 133 is a misprint for 138 pounds, as appears page 1303. 
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part of the ten minutes it should be raised to the temperature 
of melting lead.* 

This is evidently a mistake; the plain meaning is that dur- 
ing the whole of the ten minutes the mixture should be main- 
tained at the temperature of melting lead. The mixture 
would have a heat of about 110° Fahrenheit, when it entered 
the coil and therefore required to receive 502° of additional 
heat before it reached the desired temperature of 612° Fah- 
renheit. It could only receive this heat from the coiled tube, 
and whatever time was occupied in this preliminary heating 
up, must be deducted from the ten minutes allowed by Mr. 
Hill for its entire passage. 

In the testimony of Mr. Tilghman, above referred to, he 
reckons that a 500 foot tube of 4 inch bore would be capable 
of decomposing 100 pounds of fat per hour; that is, that in 
one hour it would not only heat 100 pounds of fat and its 
proper dose of water up to 612° F., but it will also allow each 
particle of the mixture to remain at that temperature for 10 
minutes. By Mr. Hill's calculation (page 1303), his 500 foot 
coil, when full, contained 23 pounds of fat and its dose of wa- 
ter. Therefore, to pass 100 pounds of fat and its dose of wa- 
ter in one hour (42° =4.347) the coil must be filled and emp- 


tied 4.347 times, or it must retain each charge (4.°j'5 =) 13.8 
minutes. This will allow 3.8 minutes for the time of heating 
up, and 10 minutes for the time of digestion or maintenance 
at the proper heat. 

Considering that the maximum heat allowed for the metal 
envelope of the coil is only some 20 or 30° Fahrenheit over 
612° Fahrenheit, 3.8 minutes does not seem an unreasonable 
time to heat 23 pounds of fat and 10', pounds of water, from 
110° Fahrenheit to 612° or to give it 502° of additional heat. 
But as Mr. Hill proposed to pass this quantity of mixture 
through his coil every 10 minutes, the 3.8 minutes required 
for heating it up to the desired temperature, would leave only 


* The anxiety of detendants’ experts to prevent any chance of a good 
decomposition in their coil isshown by their rushing the mixture through 
the coil in fen minutes, even when the heat was below lead melting—a 
clear disobedience of the c/car directions of the patent. 
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6.2 minutes for the digestion and maintenance at that temper- 
ature, instead of 10 minutes as directed in the specification. 

In the operation of May 3d (page 1308), the quantity of 
emulsion pumped in (337.75 pounds in one hour §3 minutes), 
is equal to 200 pounds per hour, or just the quantity required 
to allow 6.2 minutes for the time of maintenance at the proper 
heat. 

But in the operation of May 11th (page 1311), the quantity 
pumped in was 416 pounds in one hour 37 minutes, which is 
equal to 257.3 pounds per hour, or 29 per cent. more than 
the 199.5 pounds per hour intended by Mr. Hill. 

This additional quantity of cold mixture coming into the 
coil, took a proportionate time and length of tube to become 
heated up, and of course diminished in the same ratio, the 
time during which the mixture was maintained at the proper 
heat. By Mr. Hill’s original mistake, this time was reduced 
from 10 minutes to 6.2, and the further reduction of 29 per 
cent. on this would leave only 4.4 minutes instead of the 10 
mentioned in the patent. 

These calculations are only approximate. We don't know 
where the leakage took place in the coil; probably more 
or less at each one of the 25 screw joints. A portion of the 
mixture pumped in probably leaked out before it got fully 
heated up to 612°, and would then cease to abstract any more 
heat from the coil. But making every allowance for this, it is 
clear that the mixture issuing from the exit valve cannot have 
had more than } to % of the stipulated time at the proper heat, 
and could not be expected even if everything else was right 
to show more than about that proportion of a complete de- 
composition.* 


*What Hill accomplished by so constructing his coil that it would 
leak at each of its twenty-five or more joints, Mitchell also accom- 
plished by the simple device of so arranging his exit valve that when- 
ever it opened it remained open till sometimes the whole contents of 
the coil (the mixture which had been in it for ten minutes, and the raw 
tallow just pumped in) was shot out together. Shillito, page 390, * Q. 7. 

‘<Q. 7. How frequent were these irregular discharges, and what 

‘‘ quantity was discharged at any one time ? 
‘\. 7. The time varied somewhat. I did not time its various dis- 
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Mr. Hill gives (page 1296) his reasons for not following 
Mr. Tilghman’s estimate that a 500 feet coil would decompose 
100 pounds fat per hour, 

“ Because, if it worked 100 pounds per hour, it would be 
“exposed to more than ten minutes in the coil and be 
“subject to some of the odjections that he notes—one is 
“the possibillity of burning, I believe, if it is exposed 
“Sa *~ * * 

Now there is not a word in Mr. T’s testimony, or in the 
specification, about any objections to the mixture being ex- 
posed more than ten minutes in the coil, or about the possi- 
bility of burning, if exposed too long. It is a pure imagina- 
tion of Mr. Hill, and it shows how little attention he gave to 
the subject, so that he not only neglected plain directions, but 
also actually invented misdirections. 

General Remarks. 

Without exhausting the subject, enough has been said to 
point out the absolute disregard of clear directions, both as to 
the construction and operation of the coil. That they should 
fail in obtaining a good decomposition, or rather that they 
should succeed in obtaining an imperfect decomposition by 
the means employed was a matter of course. The astonishing 
thing is that so much decomposition took place as the analysis 
shows. 

Mr. Hill’s evidence is to the effect that his coil leaked at 
every one of its 28 or 30 joints, both inside and outside of the 
furnace, and that burning fat makes a bad smell is a matter of 
general information. It is not surprising then that the smell 
became unbearable where they were burning fat on so large a 
scale. How the product of the machine came to have this 
odor might be explained in many ways. 

In brief it was the eonsequence of their disregard of Mr. 
Tilghman’s plain directions, which, when followed, result in a 
product thoroughly decomposed and fitted for manufacturing 
use, as is proved by the evidence of those gentlemen who saw 
4“ charges. The apparatus was working, and 7/ wou/d be, perhaps, 
‘some ten or fifteen minutes before a discharge, and then tt would 
 relteve itself, and then there would be another interval.” 
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it in London, and by Professors Booth, Rogers, and Bridges, 
who themselves tested it in Philadelphia. 

It is upon the evidence of these gentlemen that this court 
on the former appeal decided that the coil was a practicable 
apparatus, and certainly nothing has been shown before the 
master which should lead it to doubt the correctness of its 
former decision. 

To sum up: It is decided that the coil apparatus will prac- 
tically make fat acids and glycerine, when constructed and op- 
erated as specified. It is not, and cannot be disputed that if 
the coi! will produce commercial products it is a more eco- 
nomical apparatus, and has a greater capacity than any that 
have been used. (See Tilghman’s calculations, page 1159.) 

Why has it not been universally used? Mr. Tilghman ex- 
plains the ignorant fear of the pressure employed with which 
he was met. And, after all, what did it matter? The differ- 
ence between one apparatus and another is a difference of 
fuel required, of labor, and of the quanity of product ina 
given time. In any apparatus, with which what this Court 
calls the “ seve gua non” of the patented process (the intimate 
mixture) was provided for, the patented process was better in 
all these respects than the old process, and the great savings— 
the lime and acid, and the great gain—the glycerine, accrued 
to the users of all the d/fferent machines. Some used 
Melsen’s complicated machine and were satisfied ; some used 
Wright & Fouche’s machine, and were satisfied; some, like 
Ropes and Price’s Co., used horizontal digesters with paddles, 
and were satisfied; some used upright digesters with pumps, 
and were satisfied ; and Mr. Werk was satisfied with his pe- 
culiar machine. 

The gain of the process worked in any way was so great, 
that the differences in the economy of the various machines 
was, in comparison, nothing.* 

- * The saving of the important items—lime, sulphuric acid, and glycerine, 
is the same, whatever form of apparatus is used. 

The only other items of expense are labor and fuel, and these are so 
small that the saving of even a large proportion of them would still be a 


trifling matter. 
From Mr. Parkinson's interpretation of Mr. J]. N. Gamble’s statement, 
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SOME OTHER MATTERS OF FACT. 


As in this case nothing is considered settled by the de- 
fendants, and when the decision of this court has not pre- 
vented them from arguing before the master and the lower 
court the very points decided against them on the former 
appeal, it may be that they will refer in their argument to 
some of the theories advanced by their experts, and which 
were afterwards dropped, or apparently dropped, as untenable. 

In view of this possibility, and also because they furnish a 
most valuable gauge of the competency and honesty of the 
experts, we will briefly refer to some of the facts developed. 


STEAM DISTILLATION OF FArTs. 


An elaborate attempt was made by the defendants to set up 
the process known as “the steam distillation process,” as a 
standard of comparison more favorable to them in expense 
than the lime saponification process. 

This process also played a large part inthe main case where 
it was referred to by the defendants as beit 


1g an anticipation 


of Mr. Tilghman’s invention. 


pages 1343-4, one man’s day’s labor is required for each 4470 pounds 
fat worked (instead of Sg4o pounds as stated in complainant's brief 
before the master, page 22). 

At Mr. Gamble’s estimate ($10 per week), a day's labor would cost 
¥1.66, and this would amount to $0.0372 cents for each one hundred 
pounds fat worked. 

Averaging Mr. Gamble’s figures, page 1466, the coal costs $0.0235 
cents for each one hundred pounds fat worked, making for labor and 
fuel together $0.0607 cents for each one hundred pounds fat worked. 

Supposing that a coil apparatus could make a saving of twenty-five per 
cent. of the labor and fuel required in a digester apparatus, it would 
amount to only $0.0151 cents for each one hundred pounds fat worked. 
For this slight extra saving it was not worth while to contest the pre- 
judices against very high pressures. 

The savings of lime, sulphuric acid, and glycerine, as proved, amount 
to $1.43 for each one hundred pounds fat worked, so that the saving of 
chemicals resulting from the use of the process, irrespective of the form 
of apparatus, amounts to nearly a hundred times as much as any saving 
likely to be made by the use of one form of apparatus rather than 
another. 
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What this process ts. 

In brief, this process consisted in the injecting of super- 
heated steam into a vessel containing heated neutral fat, and 
in collecting and cooling the vapors distilled from it. 

In our brief on the former appeal the relevancy of this pro- 
cess as an anticipation will be found fully discussed, and in 
addition there is a review of the evidence which shows that 
this process was an utterly impracticable one ; a mere chemical 
curiosity. 

This court found that this process, irrespective of its prac- 
ticability, was not an anticipation of the complainant’s inven- 
tion. 

Testimony of Endemann and Morton. 

Messrs. Endemann and Morton brought this process again 
into the case, apparently with a view to showing that it was a 
better process than the old lime process. They constructed a 
little apparatus shown in the drawing (Defendants’ Exhibit 
29; Record, page 1554), and with this apparatus they made a 
number of experiments; and they testified that they had 
analyzed the product of these experiments, and found them 
to be pure fat acid. 

On the strength of these tests and analyses, they testified to 
the perfect practicability of the process, and criticised with 
great severity the testimony given in the main case by Pro- 
fessor Booth and by Mr. Tilghman, to the effect that this pro- 
cess could not be practically applied in the arts, and could not 
be made to produce practically pure fatty acids. 


Inherent weaknesses of testimony. 

The conditions as to temperatures and management of the 
apparatus necessary to be observed during these experiments 
were such as would be practically impossible on a manufac- 
turing scale. Neither Morton or Endemann had provided 
themselves with any facts which would go to show how great 
would be the cost of such a process to the manufacturer, or 
whether it could be carried on with sufficient speed to be 
practically operated ; and these omissions did not occur from 
any want of opportunity or facilities for ascertaining them ; 
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for these defendants, and probably every other candle manu- 
facturer in the country, had been using for many years in their 
works distilling apparatus fitted in every way for the practice 
of this process, if practiced it could be. 
Practicability of process disproved by complainant. 

Endemann and Morton were both examined in chief on this 
subject in Cincinnati, and Dr. Endemann was cross-examined 
on the subject at great length, it being agreed that Professor 
Morton's cross-examination should take place at a later date. 
Before leaving Cincinnati, Mr. Emery, a large manufacturer 
of that city, was, by agreement, called in behalf of the com- 
plainant, and examined on the subject of a practical attempt 
which he had made twenty-five years ago to apply this steam 
distillation process to practical use. His testimony substan- 
tiated that of Mr. Tilghman’s and Professor Booth, to the 
effect that this method was absolutely impracticable. (See 
Emery, Record, pages 1487 and 1491, <, 3.) 

Defendants experts admit that their testimony was false. 

When the master held his session in New York for the 
purpose of continuing Professor Morton’s examination, Mr. 
Ekndemann again appeared and was put onthe stand to say 
that his former most positive testimony as to the perfection 
of the product obtained by this distillation method was based 
purely on his imagination; that he not only had never ob- 
tained such a result of analysis as he swore to and based his 
testimony upon but he had absolutely never made any analy- 
sis of the product at all; and on page 1386, Q. 6, he makes a 
wholesale recantation of ali his testimony on the matter of 
distillation by steam. When asked to explain this astound- 
ing conflict between the long and circumstantial testimony 
which he had before given on this subject and the fact which 
he now admitted, Dr. Endemann states (page 1387, Q. 9), that 
he did not consider the matter of importance; and when 
asked (Q. 10) whether the non-importance of the fact, in his 
opinion, justified him in deliberately misstating it, he replies 
(page 1387), that Ae did not know it was untrue. In fact, it 
would appear that Dr. Endemann’s ignorance on the whole 
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subject was so profound. that, so far as he knew, anything 
might have been true in regard to it. 

The testimony of Professor Morton, following this of En- 
demann’s, and beginning on page 1388, is an exhibition of 
that gentleman’s remarkable and squid-like powers of envel- 
oping himself in obscurity on the approach of danger. In his 
direct testimony in Cincinnati, as to the matter of steam dis- 
tillation of fats, he speaks of /zs distillation experiments, of 
his verifications of Dr. Endemann’s analysis of the products, 
and of /zs results of analysis; stating them slightly different 
from those of the other chemist; and he draws conclusions 
and formulates theories on the basis of these analyses with a 
boldness and freedom thoroughly characteristic. On coming 
upon the stand, after Endemann’s retraction, Professor Morton 
admits that he also had wever made any analysis of any dis- 
tillation products whatever. 

The consistency of this statement with his former testimony 
and the value and reliability of any testimony from this wit- 
ness, can be fully appreciated and gauged by his cross-exami- 
nation (pages 1396 to 1399); commenting upon which, on our 
part, would be indeed to paint the lily. As tothe bearing of 
all this testimony on the steam distillation process itself, it 
leaves it just where it found it in the testimony of Professor 
Booth and Mr. Tilghman, an utterly impracticable process; a 
mere chemical curiosity. 


LimME SAPONIFICATION UNDER PRESSURE. 
What is known of tt. 

In 1849 there appeared in the Encyclopadia Roret an 
article in which the difficulties and imperfections of the lime 
process as practiced in open tubs, is discussed; the author 
pointing out that while g'% pounds of lime were “icoretically 
sufficient to saponify 100 pounds of fat, yet in practice 
manufacturers found it necessary to use more than 15 pounds 
of lime; and then proceeding to make speculative sugges- 
tions as to how the proportion of lime “could be reduced 
“more nearly to the proportion indicated by theory.” He 
first suggests that a more vigorous stirring would “ accelerate 
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“and render more complete the combination of the lime with 
“the fat acids * * * also permit us to diminish the pro- 
‘“ portion of this base.” 

But he follows this suggestion by admitting that the in- 
crease of power necessary to stir more vigorously, might very 
possibly cost even more than the saving in lime and acid. 

The author, next briefly reviewing the development of the 
art, states that in the beginning it was supposed that lime 
saponification could only be carried on in closed boilers, and 
that the process of saponifying in open tubs, then in use, was 
a later discovery, and he suggests “that it 1s quite possible ” 
that by returning to the old method a diminution of the lime 
required might be effected, but goes on to say that this idea 
Was not new, as it had been repeatedly suggested and tried, 
“and we do not know why it has been abandoned.” 

He then, as an example of this old, abandoned method, 
quotes from the specification of the Milly and Motard patent 
of 1834. 

Review of Morton's testimony as to Roret article. 

The only consideration which seems to have had the least 
influence with Professor Morton in giving his testimony is 
whether a theory could be stated with a sufficient degree of 
specious plausibility, and the subtleness with which he mis- 
states facts in conflict with his ingenious theories, and imag- 
ines facts in support of them is by this time familiar to the 
court, 

But in his reference to this Roret article (Qs. 18 to 20, page 
| 364), he fairly outdoes himself, for if ever there wasa cunningly 
devised piece of Jesuitical casuistry, his smooth-flowing tes- 


ss 


timony as to the “ gradual reduction” from 14 per cent. to I 
per cent. of lime, is that thing. 

Following the suggestions of the Roret article, says this 
expert, the world at large would have gone on step by step 
decreasing the proportion of lime, &c., until the art arrived 
at its present condition. 

As the court knows it is necessary to use a much larger 
percentage of lime than is theoretically necessary to saponify 
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a given quantity of fat. The writer of the Roret article 
speculates as to whether “us cacess cannot be diminished by 
saponifying at high heats. But the idea of decomposing the 
fats by means of anything /ess than the chemical equivalent 
of lime, is not in the remotest degree suggested or hinted at. 
This even Morton is compelled to acknowledge, but he says 
the “ intelligent operative ” qwou/d have decreased the lime and 
got good results, would have decreased it again and found no 
harm, and thus would have finally passed the line and dis- 
covered that water would supply the place of a part of the 
chemical equivalent of lime, and last of all, would have dis- 
covered that water alone was all that was necessary. 

This is very plausible and sound, but answered, first, by 
the fact that 2¢ aid not take place, and, secondly, by the fact 
that 7 could not take place. 

The lime saponification under pressure was about the first 
process employed, and at that time, as Grasselli states (Record, 
page 554, Q. 2), they used from 20 to 24 per cent. of lime; this 
process was, as the Roret writer states, abandoned for open 
tubs long before the time he wrote. DeMilly and others had 
suggested it, and the writer was interested in their plan, and 
speculates as to its theoretical advantage, and the reason why 
it had been abandoned. 

This reason was the very simple one, that ¢¢ was wnpracti- 
cable, and the first step of the follower of the Roret article, so 
far from leading him ov, as Professor Morton says, would 
have led him to go back to his open tubs and his 14 or more 
per cent. of lime, for he would have found that the rapid solid- 
ification of the whole mass prevented the necessary agitation 
of the charge, and that a quarryman was necessary to get the 
stuff out of his digester. 

Jury Report, Record, page 1037. 

“We have seen above that in 1834 Messrs. DeMilly and 
‘“ Motard tried to saponify tallow by lime and water, 
‘heating the mixture in a digester up to the temperature 
“ of 136° C.(30 pounds pressure). The solidification of the 
“calcareous soap, a product which prevented a suitable 
“agitation of the mixture, and other reasons which we 
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“ have already set forth, and to which it is useless to re- 
“turn, caused the employment of this method to be g7vex 
“up. Last year (1854) M. DeMilly resumed this process, 
“but by changing completly all the conditions of the op- 
“eration.” 

It will be seen then, that it was after twenty years’ abandon- 
ment that the use of pressure in saponifying fats was suddenly 
resumed, fer sa/tum, by DeMilly, and then only as a disguise, 
under which he might steal the results of Tilghman’s patent. 

In the case against Werk, Mr. Collier, afterwards his coun- 
sel and the counsel and guarantor of these defendants, was 
the master appointed by the court, and among the questions 
referred to him was this very question as to the practicability 
of lime saponification under pressure. 

After conducting a series of experiments Mr. Collier re- 
ported to the court that the process was wmpracticadble. 

See his report (Record, page 644). 

The importance of these reports and of the Roret article 
lies in the fact that they compose all the evidence as to the 
practicability of this lime saponification under pressure, and 
they all agree that it cannot be practically used. No one 
witness pretends that he ever did use it, or knew of its being 
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AMOUNT OF ROYALTY 


The amount of royalty which the defendants would have 
paid if they had not been tempted by Mr. Werk’s guarantee to 
infringe the patent is not, if our view of the law is correct, very 
material, as it is unquestionably less than the gains, savings, 
&ce., of defendants, and hence is not the measure of recovery. 

Detendants, however, except to this master’s finding as to 
the amount, for the reason that, as they allege, the rate re- 
ported by him included other inventions and was only partly 
chargeable to this patent. 

This assumption of defendants is utterly without basis of 
fact. The license contract appended to the bill of complaint 
shows that the royalty was reserved solely on the patent in 
controversy. 
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CoMPLAINANT’S TITLE. 

Defendants’ objection to the complainant's title to recover 
in this suit is based on Mr. B. C. Tilghman’s testimony to the 
effect that his services as his brother's agent were compensa- 
ted by a percentage of the amounts collected. Aside from the 
fact that an objection to the complainant's title comes too late 
at this stage of the case, the objection itself is trivial and un- 
sound. 

There is no pretense that Mr. B.C. Tilghman has any 
assigned or written interest 77 “ie patent, or any equitable 
interest 7 te patent, and it is obvious that he could not have 
been joined as a co-complainant. 

Mr. Tilghman’s brother's interest in the matter is exactly 
such a one as his child might have if he had promised her a 
new doll if he won his case. 

It might be supposed that this point of law was novel, but 
we find that defendants’ counsel cannot claim the credit of 
first raising it, for it was before Mr. Justice Strong, in Jordan 
vs. Dobson, 4 Fisher’s P. C., 236, where it is thus disposed 
of :— 

“T need not say that an interest in the net proceeds of col- 
“lections under a patent does not necessarily amount to 
“legal ownership in the patent itself. It is plain, there- 
“fore, as the case appears, that there has been no want 
“of joinder of the necessary parties.” 

See also Iladlace vs. Holmes, 5 Fisher's P. C., 37. 

Aitken vs. Dolan, 3 Fisher's P. C., 187. 

Respectfully submitted, 
GEORGE HARDING, 
FRANCIS T. CHAMBERS, 


Of counsel. 
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A patent for a process, irrespective of the particular mode or form of 
apparatus for carrying it into effect, is admissible under the patent 
laws of the United States. 


To sustain a patent for a process, the patentee should be the first and 
original inventor of the process, should claim it in his patent, and, 
if the means of carrying it out are not obvious to an ordinary me- 
chanic skilled in the art, his specification should deseribe some 
mode of carrying it out which will produce a useful result. 


If a subsequent inventor discover a new mode of carrying out a 
patented process, though he may have a patent for such new 
mode, he will not be entitled to use the process without the con- 
sent of the patentee thereof. 


The decision in Mitchell rs. Tilghman, 19 Wall. 287, reviewed and 
overruled; and Tilghman’s patent, relating to the manufacture of 
fat acids, sustained as a patent for a process. 


The decision in O'Reilly 7s. Morse, 15 How. 62, and in the case of 
Neilson’s Patent for the hot blast, (Webster's Reports, ) com- 
mented upon and explained. 


Mr. Justice Bravuey delivered the opinion of the 
Court. 


This case involves a consideration of the same patent 
which was the subject of litigation in the case of Mitch- 
ell vs. Tilghman, reported in 19th Wallace, 287. The 
evidence in the present case, which is quite an un- 
wieldy mass, is much the same as in that, being sup- 
plemented, however, by the testimony of the patentee 
respecting the nature of his original experiments and 
the practicability of using profitably the coil apparatus 
described in the patent, together with certain exhibits 
relating to the novelty of the alleged invention. Upon 
the renewed consideration which has been given to the 
subject, the Court is unanimously of opinion, contrary 
to the decision in the Mitchell case, that the patent of 
Tilghman must be sustained as a patent for a process, 
and not merely for the particular mode of applying and 
using the process pointed out in the specification, and 
that the defendants have infringed it by the processes 
used by them. 


The patent in question relates to the treatment of 


fats and oils, and is for a process of separating their 
component parts so as to render them better adapted 
to the uses of the arts. It was discovered by Chevreul, 
an eminent French chemist, a3 early as 1813, that ordi- 
nary fat, tallow, and oil are regular chemical com- 
pounds, consisting of a base which has been termed 
glycerine, and of different acids, termed generally fat 
acids, but specifically, stearic, margarice and oleic acids. 
These acids, in combination severally with glycerine, 
form stearine, margarine and oleine. They are found 
in different proportions in the various neutral fats and 
oils; stearine predominating in some, margarine in 
others, and oleine in others. When separated from 
their base (glycerine), they take up an equivalent of 
water, and are called free fat acids. In this state they 
are in a condition for being utilized in the arts. The 
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stearic and margaric acids form a whitish semi-trans- 
parent, hard substance, resembling spermaceti, which 
is manufactured into candles. They are separated from 
the oleic acid, which is a thin oily fluid, by hydrostatic 
or other powerful pressure ; the oleine being used for 
manufacturing soap, and other purposes, The base, 
glycerine, when purified, has come to be quite a de- 
sirable article for many uses. 

The complainant’s patent is dated the third day of 
October, 1854, and relates back to the ninth day of 
January of that year, being the date of an English 
patent granted to the patentee for the same invention. 
It has but a single claim, the words of which are as 
follows ; 

“Paving now described the nature of my said in- 
vention, and the manner of performing the same, I 
hereby declare that I claim, as of my invention, the 
manufacturing of fat acids and glycerine from fatty 
bodies by the action of water at a high temperature 
and pressure.” 

In the case of Mitchell the majority of the Court 
was of opinion that in the application of the process 
thus claimed, the patentee was confined to the method 
of using the process particularly pointed out in the 
specification; and as, by that, it was proposed to pro- 
duce a very rapid separation of the fatty elements by 
the use of a high degree of heat; the operation being 
effected in the space of ten minutes by forcing the fat, 
mixed with water, through a long coil of strong iron 
tube passing through an oven or furnace where it was 
subjected to a temperature equal to that of melting 
lead, or 612 degrees Fahrenheit; it was concluded by 
the Court that the producing of the same result in a 
boiler subjected to only 400 degrees Fahrenheit, and 
requiring a period of several hours to effect the desired 
separation was not an infringment of the patent, 
although the process by which the effect was produced, 
namely, the action of water, in intimate mixture with 
the fat, at a high temperature and under a sufficient 
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pressure to prevent the formation of steam, was un- 
doubtedly the same. On further reflection we are of 
opinion that, in the case referred to, sufficient consid- 
eration was not given to the fact that the patent is for 
a process, and not for any specific mechanism for car- 
rying such process into effect. 

In order to have a clearer understanding of the 
question it is hecessaury CO wlvert briefly to the history 
of the art, and then to examine the terms of the patent 
in greater detail. 

It is conceded by the complainant that two different 
processes for effecting a decomposition of fats into their 
component elements had been in practical operation 
prior to his invention. These processes were called 
respectively the alkaline saponification process, and the 
sulphuric acid distillation process. The first consisted 
of the manufacture of the fat into soap by the use of 
lime or other alkali; and then, of the decomposition of 
the soap, so produced, into the fat acids by the aid of 
hydrochloric or dilute sulphuric acid. The decomposi- 
tion of the fat was, by subsequent improvement, 
effected by distillation in an atmosphere of steam. The 
other process, called the sulphuric acid distillation 
process, consisted of the direct saponification of fat by 
means of concentrated sulphuric acid, and the sub- 
sequent distillation over 7of the resulting fatty acids. 
By this process, however, the glycerine was destroyed. 

The first of these processes was patented by Gay 
Lussac & Chevreul in 1825, but was not brought into 
successful operation in the manufacture of stearic 
‘andles until improved by De Milly, in 1831. The 
second process was proposed and developed between 
1840 and 1850. It was extensively used during and 
after that period by the large manufacturing firm of E. 
Price & Co., of London, and their successors, Price’s 
Patent Candle Company. Mr. G. F. Wilson, one of 
the shareholders in that establishment, and apparently 
a man of accurate knowledge on this subject, read 
rarious papers illustrative of the history of the manu- 
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facture, before learned societies in England, extracts 
from which are contained in the record, and throw 
considerable light on the matter. It appears from his 
statements that the distillation of the saponified fat, 
whether saponified by an alkali, or by sulphuric acid, 
was often accompanied by prejudicial effects from the 
access Of atmospheric air to the contents of the still. 
To remedy this he and his associates adopted and 
patented the introduction of super-heated steam into 
the still or vat containing the fat acids, which excluded 
atmospheric air, and carried over the fatty vapors into 
the receiver in a more perfect condition than they had 
before been able to obtain them. These patents were 
taken out in 1843. In the following vear, the same 
parties, Gwynne and Wilson, found, what Dubrunfaut 
had found two or three years before, that palm oil, 
which is very fusible and manageable, can be distilled 
in its crude state, in the manner last described, that is, 
by the introduction of steam into the still, without the 
intervention of saponification ; and the distilled product 
being then steam-boiled in water, acidulated with 
sulphuric acid, and the water allowed to settle and 
separate, the resulting substance would be a fat acid 
It is not shown that this process was ever carried into 
successful operation prior to Tilghman’s patent; and 
judging from what was done by the Price Patent 
Candle Company in the way of improvement imme- 
diately after becoming acquainted with Tilghman’s 
process, it is to be inferred that the steam-distillation 
process (without saponification) was still an unsucceseful 
experiment when his patent was issued. This experi- 
ment, however, must be regarded as the nearest 
approach to the process of Tilghman of anything done 
in the art prior to it. 

We do not regard the accidental formation of fat 
acid in Perkin’s steam cylinder from the tallow 
introduced to lubricate the piston (if the seum which 
rose on the water issuing from the ejection pipe was 
fat acid) as of any consequence in this inquiry. What 


A a eg tna 


6 


the process was by which it was generated or formed 
was never fully understood. ‘Those engaged in the art 
of making candles, or in any other art in which fat 
acids are desirable, certainly uever derived the least 
hint from this accidental phenomenon in regard to any 
practicable process for manufacturing such acids. 

The accidental effects produced in Daniell’s water 
barometer and in Walther’s process for purifying fats 
and oils preparatory to soap making, are of the same 
character. They revealed no process for the manutie- 
ture of fat acids. If the acids were accidentally and 
unwittingly produced, whilst the operators were in 
pursuit of other and different results, without exciting 
attention and without its even being known what was 
done or how it had been done, it would be absurd to 
say that this was an anticipation of Tilghman’s dis- 
covery. 

Nor do we regard the patent of Manicler, which was 
taken out in 1826, as anticipating the process of 'lilgh- 
man. Itis true that he directs a mixture of fat with 
about one-quarter of its weight of water to be placed 
in a boiler, and subjected to a heat sufficient to create 
a& pressure equal to one atmosphere above the natural 
atmospheric pressure [or about 250° Fahrenheit]; the 
boiler being provided with a safety-valve which would 
secure that degree of pressure. But, subject to this 
pressure, the patent directed that the mixture should 
be made to boil, and of course that the water should 
be converted into steam: the words are, “ apply fire to 
this digester to melt and digest the contained tallow or 
fat and water and keep up a rapid ebullition during 
about six hours.” It is probable, therefore, that any 
decomposition of the fat which may have been pro- 
duced by this process was due to the steam formed and 
passing through the fat, as no means appears to have 
been adopted for keeping up the mixture of the fat and 
water. But we have no evidence that the process was 
ever successful in practice. One of the defendants’ 
witnesses testifies that he tried it, and though he got 
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some results, he adds this pregnant observation : “ To 
transform all the fat in this way at so low a tempera- 
ture would have required many days.” He only pre- 
tends that the sample which he obtained showed by its 
appearance, as well as by its acid action, that the sepa- 
ration had commenced. Evidently, therefore, this was 
but an abandoned experiment, since we never hear 
any more of it from 1826 down to the trial of this 
cause. | 

It is unnecessary to examine in detail other alleged 
anticipations of Tilghman’s process, We believe that 
we have specified the most prominent and reliable 
instances, : 

Tilghman’s discovery was made in 1853, and was, in 
brief, this: That the fat acids can be separated from 
glycerine, without injury to the latter, by the single 
and simple process of subjecting the neutral fat whilst 
in intimate mixture with water, toa high degree of 
heat under sufficient pressure to prevent the water 
from being converted into steam, without the employ- 
ment of any alkali or sulphuric acid, or other saponify- 
ing agent; the operation, even with the most solid fats, 
being capable of completion in a very few minutes 
when the heat applied is equal to that of melting lead, 
or 612° Fahrenhit; but requiring several hours when 
it is as low as 350° or 400° Fahrenheit. The only 
conditions are, a constant and intimate commixture of 
the fat with the water, a high degree of heat, and a 
pressure sufficiently powerful to resist the conversion 
of the water into steam. The result is, a decomposi- 
tion of the fatty body into its elements of glycerine and 
fat acids, each element taking up the requisite equiva- 
lent of water essential to its separate existence, and the 
glycerine in solution separating itself from the fat acids 
by settling to the bottom when the mixed products are 
allowed to stand and cool. In this process a chemical 
change takes place in the fat in consequence of the 
presence of the water and the active influence of the 
heat and pressure upon the mixture. 
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We are satisfied that Tilghman was the originald is- 
coverer of this process. Iis priority was acknowl- 
edged at the time, by those most interested to question 
it. Mr. Wilson, to whose statements reference has 
been made, and who is perhaps more justly entitled 
than any one else to claim an anticipation of Tilgh- 
man’s discovery, makes no such pretension; but, on 
the contrary, concedes Tilghman’s right to priority ; 
and, indeed, Price’s Patent Candle Company, of which 
Mr. Wilson was a member and director, took a license 
under Tilghman’s English patent. 

As having some bearing upon the proper construc- 
tion of the patent in suit (which will presently be more 
particularly cxamined), it is proper to observe, that 
Tilghman’s actual invention, as demonstrated in his 
experiments made in 1853, before making any appli- 
cation for a patent, was not confined to the use of a 
coil of pipe in a heated chamber or furnace for effecting 
the process which he claims; but was frequently 
exhibited by using a simple digester, filled nearly full 
with a mixture of tat and water, and heated in a gas 
stove, or in a vertical position over a gas lamp; the 
mixture of fat with the water being kept up by : 
loose metallic rod, or jumper, which thoroughly mixed 
the contents when the digester was shaken. Some- 
times the digester was heated in a horizontal position, 
and being provided with thin copper partitions fixed 
inside, was made to revolve in order to cause a more 
perfect mixture of the materials. In using the digester, 
it not being provided with a safety-valve, a small space 
was left at the top for the formation of sufficient steam 
to prevent, by its elasticity, the vessel from exploding. 

In making these experiments Tilghman not only 
varied the apparatus, but applied ditferent degrees of 
heat in the operation. The following is his account of 
some of these proceedings. Ile says: 

‘* Before applying for my patent I had made many 
experiments in decomposing by water at temperatures 
below melting bismuth, sometimes in the coil form of 
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apparatus, but most frequently in digesters. The 
lowest temperature tried by me was three hundred and 
fifty degrees Fahr. (350° F.), or 120 pounds pressure 
continued for four hours. The digester was as usual 
in a vertical position, but the heat was in this case 
given by an oil bath. I obtained both fat acids and 
glycerine in this experiment, but in such small quan- 
tities as to prove that though the decomposition did go 
on at that heat, yet it was very slow compared with 
the higher heats. I find notes of another experiment, 
July 15th, 1854, in the coil apparatus, with palm oil, 
made at the melting point of tin, 440° Fahr. 860 pounds 
pressure. It was pumped through the coil very slowly, 
so as to give about 30 minutes’ heat, and found to be 
partly decomposed, so that it was returned to the inlet 
end of the apparatus and pumped through a second 
time at the same rate and heat, which produced perfect 
decomposition of the palm oil into fat acids and solu- 
tion of glycerine. Ten minutes’ exposure would have 
perfectly decomposed palm oil at the heat of melting 
bismuth, 510° F. Yet Ll found 70° lower heat required 
six times as long’to produce the same effect. I had 
often decomposed tallow at 510° F. before taking out 
my patent, not in the coil apparatus, but in the simple 
vertical digester. In this case I had to allow increased 
time on account of the imperfect contact of the fat and 
water in addition ‘to that required by the diminished 
temperature.” 

In the course of his testimony, Tilghman explains 
why, in his patent he specially recommended the use 
of the high temperature of melting lead in applying his 
process to practical use. Le says : 

‘“‘Many experiments had shown me that at these 
higher temperatures the decomposition was carried on 
with the greatest economy of fuel and cost of apparatus. 
When in London, in 1847, I had found Perkins’ house- 
warming apparatus, corsisting of coils of hundreds of 
feet of pipe, containing water at the temperature of 
melting lead, had long been in extensive domestic use 
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there. On returning to London, in 1853, I found the 
same apparatus largely used for heating bakers’ ovens, 
As I thus found such heats and pressures were per- 
fectly practical and safe, as well as economical, [ thought 
I was bound to describe my invention in what I then 
believed to be the best’mode of carrying it out, and 
that, as [ was the discoverer of the chemical facts, I 
could then claim broadly as my process the use of water 
highly heated and under pressure to decompose fats, 
no matter what temperature or apparatus was used.” 

And being asked tor his present view as to the prac- 
ticability, economy, and safety of the higher tempera- 
tures as compared with lower temperatures, he said: 

“ T think the high-pressure apparatus is much more 
economical, both in the first cost and in the expense of 
working. [ts principal disadvantage is that ordinary 
engineers are not familiar with its management, and 
consequently dislike it.” 

In December, 1853, Tilghman, having completed his 
experiments to his own satisfaction, filed a caveat in 
the Patent Office preparatory to taking out a patent for 
his invention. In this caveat, he says: 

“The invention consists in subjecting animal and 
vegetable fatty and oily substances containing glycerine 
to a high temperature and pressure in close vesselst 
mixed with different agents, according to the effee, 
desired to be produced upon the fatty matter. Thus, 
when I wish to convert the neutral fatty substances 
into fatty acids and glycerine, | pump a mixture of the 
fat and water, under great pressure, through a series of 
strong metal tubes, kept at about the heat of melting 
lead, and provided with a cooling-worm and safety- 
valve at its outlet. The neutral fatty substance is 
decomposed by the process, and the fat acid and solu- 
tion of glycerine which issue through the safety-valve 
separate by settling.” 

Tilghman soon after repaired to England and took 
out a patent there, dated the 9th day of January, 1854, 
and sealed the 25th of March. He immediately put in 
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operation an apparatus for exhibiting his process on a 
small scale. Mr. Wilson, before mentioned, witnessed 
his experiments and thus speaks of them in a paper 
communicated to the Journal of the Society of Arts, 
January 25, 1856 : 


“In January, 1854, Mr. Tilghman an American 
chemist, who has studied all that has been published 
here and in France, on the subject of acidification and 
distillation of fatty bodies, obtained a patent for expos- 
ing fats and oils to the action of water at a high 
temperature and under great pressure, in order to cause 
the com-sination of the water with the elements of the 
neutr.* fats, so as to produce at the same time free fat 
acids and solution of glycerine. He proposed to effect 
this by pumping a mixture of fat and water, by means 
of a force pump, through a coil of pipe heated to about 
612 Fahrenbeit, kept under a pressure of about 2,000 
pounds to the square inch; and he states, that the 
vessel must be closed, so that the requisite amount of 
pressure may be applied to prevent the conversion of 
water into steam. This is, all must admit,a beautiful, 
original, chemical idea, well carried out; it has yet to 
prove how far it can compete successfully with distilla- 
tion. We have made an arrangement with Mr. 
Tilghman which will give us the means of testing its 
commercial merits,” 


Mr. Wilson goes on to state that this process of 
Tilghman suggested to them the idea of distilling fats 
by passing ‘steamjinto them at_a_ high temperature 
whereby to resolve them into glycerine and fat acids, 
They found the plan‘successful, and that the glycerine 
distilled over with the fat acids, but no longer combined 
with them; and, in July,'1854, they took out a pateng 
for that process. Ina paper read before the Glasgow 
meeting of the British Association forthe Advancement 
of Science, infSeptember, 1855, Mr. Wilson thus refers 
to the course of discovery which took place in this 
branch of manufacture : 
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“By our first improvement in separating the fat acids 
from neutral fats, the glyecrine was decomposed by the 
direct action of ‘concentrated sulphuric acid at a high 
temperature, and all that remained of 1t was a charred 
precipitate. A new process for decomposing neutral 
fats by water under great pressure coming under our 
notice” [referring to Tilghman’s process] * led us to 
look again more closely into our old distilling processes, 
and the doing this showed, what we had often been on 
the brink of discovering, that glycerine might be 
distilled. 

“Tn our new process the only chemical agents 
employed for decomposing the neutral fat, and separa- 
ting its glycerine, are steam and heat; and the only 
agents used in purifying the glycerine thus obtained are 
heat and steam; thus all trouble from earthy salts or 
lead is escaped. 

* Distillation, however, purities the impure glycerine 
of the old sources. 

‘On the table is a series of products of palm oil, 
which will serve to illustrate the process, Steam, at a 
temperature of from 550° to 600° Fah., is introduced 
intoa distillery apparatus containing a quantity of palm 
oil. The fatty acids take up their equivalents of water, 
and the glycerine takes up its equivalent; they then 
distill over together. In the receiver the condensed 
glycerine, from its higher specific gravity, sinks below 
the fat acids.” 

We quote more fully from this paper, because it is a 
cotemporary acknowledgment,” made: by a man who 
stood in the front rank of those who understood, and 
whose interest it was to understand, the most advanced 
process of resolving fats and oils into their component 
parts, that Tilghman’s “ process for decomposing 
neutral fats by water under great pressure ” was “a 
new process ;”’ and who, with his associates, took hints 
from it for making new departures and improvements 
in the art. The statements of Mr. Wilson on this 
subject are corroborated by other witnesses. Indeed, 
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nearly all those competent to speak on the subject 
state or admit, that the process of decomposing fats 
into glycerine and fat acids by mixing them with water 
and subjecting the mixture to a high degree of heat 
under a pressure sufficient to prevent the conversion of 
the water into steam, was not known in the arts prior 
to Tilghman’s discovery. The testimony of some 
experts to the contrary is based upon their construction 
of certain patents and publications produced in 
evidence, the most important of which bave already 
been adverted to. 

The question then arises —Has Tilghman secured the 
exclusive right to the process of which he was thus the 
inventor ? 7 

An examination of the patent itself, which the pre- 
ceding remarks will enable us better to understand, 
will show, we think, that it was intended to and does 
cover and secure to the patentee the general process 
which has been described, although only one particular 
method of applying and using it is pointed out. 


The specification describes the invention as follows: 


“ My invention consists of a process for producing 
free fat acids and solution of glycerine from those fatty 
and oily bodies of animal and vegetable origin which 
contain glycerine as their base. For this purpose, I 
subject these fatty or oily bodies to the action of water 
at a high temperature and pressure, so as to cause the 
elements of those bodies to combine with water, and 
thereby obtain at the same time free fat acids and solu- 
tion of glycerine. I mix the fatty body to be operated 
upon with from a third to a half of its bulk of water, 
and the mixture may be placed in any convenient 
vessel in which it can be heated to the melting point - 
of lead, until the operation is complete. The vessel 
must be closed and of great strength, so that the 
requisite amount of pressure may be applied to prevent 
the conversion of the water into steam. 
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‘‘The process may be performed more rapidly and 
also continuously by causing the mixture of fatty mat- 
ter and water to pass through a tube or continuous 
channel, heated to the temperature already mentioned; 
the requisite pressure for preventing the conversion of 
water into steam being applied during the process; 
and this I believe is the best mode of carrying my in- 
vention into effect. In the drawing hereunto annexed 
are shown figures of an apparatus for performing this 
process speedily and continuously, but which apparatus 
[ do not intend to claim as any part of my invention.” 

The specification then goes on to describe, by the 
aid of the drawing referred to, the particular device 
mentioned. But it is evident, and indeed is expressly 
announced, that the process claimed does not have 
reference to this particular device, for the apparatus 
. described was well known, being similar to that used 
for producing the hot blast and for heating water for 
the purpose of warming houses. It consists of a coil 
of iron pipe, or other metallic tubing, erected in an 
oven or furnace, where it can be subjected to a high 
degree of heat; and through this pipe the mixture (of 
nearly equal parts of fat and water) made into an emul- 
sion in a separate vessel by means of a rapidly vibrating 
piston, or dasher, is impelled by a force pump in a 
nearly continuous current, with such regulated velocity 
as to subject it to the heat of the furnace for a proper 
length of time to produce the desired result; which 
time, when the furnace is heated to the“temperature of 
612° Fahrenheit, is only about ten minutes. The fat 
and water are kept from separating by the vertical 
position of the tubes, as well as by the constant move- 
ment of the current; and are prevented from being 
converted into steam by weighting the exit valve by 
which the product is discharged into the receiving 
vessel, so that none of it can escape except as it is ex- 
pelled by the pulsations produced by the working of 
the torce pump. Before arriving at the exit valve, the 
pipe is passed, in a second coil, through an exterior 


vessel filled with water, by which the temperature of 
the product is reduced. After the product is discharged 
into the receiving vessel, it is allowed to stand and 
cool until the glycerine settles to the bottom and sepa- 
rates itself from the fat acids. 
subjected to washing and hydraulic pressure in the 


usual way. 


After describing this apparatus it is added : 


“Although the decomposition of the neutral fats by 
water takes place with great quickness at the proper 
heat, yet I prefer that the pump should be worked at 
such a rate, in proportion to the length or capacity of 
the heating tubes, that the mixture, while flowing 
through them, should be maintained at the desired 
temperature for ten minutes before it passes into the 
refrigerator or cooling part of the apparatus.” 

It is evident that the passing of the mixture of fat 
and water through a heated coil of pipe standing in a 
furnace is only one of several ways in which the pro- 
cess may be applied. The patentee suggests it as what 
he conceived to be the best way, apparently because 
the result is produced with great rapidity and com- 
But other forms of apparatue, known and 
in public use at the time, can as well be employed 
without changing the process. 
or boiler, can evidently be so used, provided proper 
means are employed to keep up the constant admix- 
ture of the water and fat, which is a sine qua non in the 
Tilghman himself, as we have seen, often 
used such digesters in making his experiments before 
applying for his patent; and, in putting up machinery 
for his licensees after his patent was obtained, he did 
the same thing when the parties desired it. Yet surely 
the identity of the process was not changed by thus 
changing the form of apparatus. 
invention was required to adapt different forms of well- 
known apparatus to the application of the process. 
The principal difficulty would be in providing an in- 
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operation. 
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The latter are then 


A common digester, 


No great amount of 
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ternal arrangement in the boiler, or digester, for sue- 
cessfully keeping up the intimate commixture of the 
fat and water. It is evident that this could be accom- 
plished by means of revolving reels armed with 
buckets, or of a force pump constantly transferring 
the heavy stratum of water from the bottom of the 
mass to the top, aided by horizontal diaphragms par- 
tially sectionizing the digester. These devices were 
resorted to by Tilghman and others when they used a 
boiler instead of a coil of pipe. 

Whilst Tilghman in his patent reeommends the high 
degree of heat named, he does not confine himself to 
that. It had been fully developed in his experiments, 
and was well known to him, that a lower degree of 
heat could be employed by taking longer time to 
perform tle operation; and this would be necessary 
when boilers, or digesters, of considerable size were 
used instead of the coil of pipe, on account of the 
decreasing power of large vessels to resist the internal 
pressure. The specification, after describing the use 
of a metallic coil of pipe, proceeds to add : 

“The melting point of lead has been mentioned as 
the proper heat to be used in this operation, because it 
has been found to give good results. But the change 
of tatty matters into fat acid and glycerine takes place 
with some materials (such as palm oil) at or below the 
melting point of bismuth [510° Fahr.]; yet the heat 
has been carried considerably above the melting point of 
lead withoutany apparent injury, and the decomposing 
action of the water becomes more powerful as the heat 
is increased, by starting the apparatus at a low heat, 
and gradually increasing it, the temperature giving 
products, most suitable to the intended application of 
the fatty body employed, can easily be determined.” 

Now, when we find it stated, as we do in this 
specification, that the patentee subjects “ fatty or oily 
bodies to the action of water at a high temperature and 
pressure, so as to cause the elements of those bodies to 
combine with water;” that “the mixture may be 
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placed in any convenient vessel in which it can be 
heated to the melting point of lead, until the operation 
is complete; ” that “ the vessel ifiust be closed and of 
great strength, so that the requisite amount of pressure 
may he applied to prevent the conversion of water into 
steam; ”’ that “the decomposition of the neutral fats 
by water takes place with great quickness at the proper 
heat;” that “the melting point of lead has been 
mentioned as the proper heat to be used in this opera- 
tion, because it has been found to give good results ; ” that 
“the change of fatty matters into fat acid and glycerine 
takes place with some materials at or below the melting 
point of bismuth; ” that “the decomposing action of 
water becomes more powerful as the heat is increased ; ”’ 
that “by starting the apparatus at a low heat, and 
gradually increasing it, the temperature giving products 
most suitable to the intended application of the fatty 
body employed, can easily be determined; "—and when 
we find that the patentee categorically claims, in 
general terms, as his invention * the manufacturing of 


fat acids and glycerine from fatty bodies by the action of 


ee 


water at a high temperature and pressure ;”” and being 
satistied that he was, in fact, the inventor of the 
general process described and bodied forth in the 
specification ; how can we, by any fair rule of construc- 
tion, cireumscribe this claim in such a manner as that 
it shall only cover the process when applied in the use 
of a coil of pipe heated to 612° Farenheit? Or, if we 
allow it to embrace any ‘‘convenient vessel,” and do 
not confine it to a coil of pipe, how can we confine it 
to a particular degree of heat? What did Tilghman 
discover? And what did he, in terms, claim by his 
patent? He discovered that fat can be dissolved into 
its constituent elements by the use of water alone under 
a high degree of heat and pressure; and he patented 
the process of “ manufacturing fat acids and glycerine 
from fatty bodies by the action of water at a nigh 
temperature and pressure.”” Had the process been 
known and used before, and not been Tilghman’s 
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invention, he could not then have claimed anything 
more than the particular apparatus described in his 
patent; but being the inventor of the process, as we 
are satisfied was the fact, he was entitled to claim it in 
the manner he did. 

That a patent can be granted for a process there can 
be no doubt. The patent law is not confined to new 
machines and new compositions of matter, but extends 
to any new and usefal art or manufacture. A manu- 
facturing process is clearly au art within the meaning 
of the law. Goodyear’s patent was for a_ process, 
namely, the process of vuleanizing India rubber by 
subjecting it to ahigh degree of heat when mixed with 
sulphur and mineral salt. The apparatus for perform- 
ing the process was not patented, and was not material. 
The patent pointed out how the process could be 
effected, and that was deemed sufficient. Neilson’s 
patent was for the process of applying the hot blast to 
furnaces by forcing the blast through a vessel or 
receptacle situated between the blowing apparatus 
and the furnace, and heated to a red heat ; the form of 
the heated vessel ‘being stated by the patent to be 
immaterial. These patents were sustained after the 
strictest scrutiny and against the strongest opposition. 

On the subject of patents for processes, Mr. Justice 
Grier, in delivering the opinion of this eourt in Corn- 
ing vs. Burden (15 How. 267), said: 

“A process eo nominesis not made the subject of a 
patent in our act of Congress. It is included under 
the general term, ‘useful art.’ An art may require 
one or more processes in order to produce a certain 
result or manufacture. The term ‘ machine ’ includes 
every mechanical device or combination of mechanical 
powers and devices to perform some function or to — 
produce a certain effect or result. But where the 
result or effect is produced by chemical action, by the 
operation or application of some element or power of 
nature, or of one substance to another, such modes, 
methods, or operations, are called processes. A new 
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process is usually the result of a discovery—a machine 
of invention. The arts of tanning, dyeing, making 
water-proof cloth, vulcanizing India rubber, smelting 
ores, and numerous others, are usually carried on by 
processes as distinguished from machines. One may 
discover a new and useful improvement in the process 
of tanning, dyeing, &c., irrespective of any particular 
form of machinery or mechanical device. And another 
may invent a labor-saving machine, by which the 
operation or process may be performed, and each 
may be entitled to his patent. As for instauce: A 
has discovered that by exposing India rubber to a 
certain degree of heat, in mixture or connection with 
certain metallic salts, he can produce a valuable pro- 
duct or manufacture ; he is entitled to a patent for his 
disvovery, as a process of improvement in the art 
irrespective of any machine or mechanical device. 
B, on the contrary, may invent a new furnace, or stove, 
or steam apparatus, by which this process may be 
carried on with much saving of labor and expense 
of fuel, and he will be entitled toa patent for his 
machine as an improvement in the art.” 

Neilson’s patent, above referred to, had some features 
very similar to those of Tilghman’s. The strong 
objection urged against the latter is, that the particular 
apparatus described in the specification is not that 
which is generally used, and that it cannot be used 
with much profit or success iu large manufacturing 
operations ; whereas the slower method of dissolving 
fats in a common ‘boiler, or digester, at a lower tem- 
perature even than that of melting bismuth, which is 
not described in tle specification, is the one which is 
generally adopted. [Precisely this circumstance existed 
in reference to the patent of Neilson. The specifica- 
tion directed that the blast or current of air produced 
by the blowing apparatus should be passed into an air 
vessel, or receptacle, heated to a red heat, and from 
thence into the furnace. Then, after stating that the 
air vessel, or receptacle, should be increased in size 


‘ 
yAL 


according to the size of the forge or furnace to be 
supplied, the specification adds: “The form or 
shape of the vessel or receptacle is immaterial to the 
effect and may be adapted to the local circumstances 
or situation.” Now the most simple and natural form 
of an air vessel for heating the blast, as here directed, 
would be a box or chamber, or a cylindrical vessel ; 
but it turned out in practice that a receptacle of this 
kind would answer the purpose but very imperfectly ; 
and that the best and most useful method was to beat 
the blast in a series of tubes placed in a heated oven. 
This was held to be no ground, for invalidating the 
patent, or for preventing it from covering interme- 
diate tubes, as well as an intermediate box or chamber, 
the jury being of opinion_that a man_of ordinary. skill 
and knowledge in the construction of blowing and air- 
heating apparatus, would be able, from the informa- 
tion: contained in the specification, to erect a machine 
which would answer some beneficial purpose in the 
application ,of the process; and would not be misled 
and prevented, from so doing by the declaration that 
the form or shape of the vessel or receptacle was im- 
material to the effect. In this view of the subject the 
patent was sustained after verv/great consideration. 
Some question has, indeed,§ been made whether 
Neilson’s patent was sustained as a patent fora process. 
The Court of Exchequer, in reviewing the proceedings 
at the trial, and answering the objection that it was a 
patent for a, principle, said: “ It is very difficult to dis- 
tinguish it from the specification of a patent for a prin- 
ciple, and this at first created in the minds of some of 
the court much difficulty ; but after full consideration, 
we think that_the plaintiff does not merely claim a 
principle, but a machine embodying a principle, and a 
very valuable one. We think the case must be con- 
sidered as if the principle being well known, the plain- 
tiff had first invented a mode of applying it by a me. 
chanical apparatus to furnaces; and his invention con- 
sists in this—by interposing a receptacle for heated air 
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between the blowing apparatus and the furnace. In thie 
receptacle he directs the air to be heated by the appli- 
cation of heat externally to the receptacle, and thus he 
accomplishes the object of applying the blast, which 
was before of cold air, in a heated state to the furnace.” 
—(Webster’s Rep. 371.) 

In this passage we think that the Court of Exche- 
quer, (who spoke through Baron Parke,) drew the true 
distinction between a mere principle, as the subject of 
u patent, and a process by which a principle is applied 
to effect a useful result. That a hot blast is better than 
a cold blast for smelting iron in a furnace was the 
principle, or scientific fact, discovered by Neilson. And 
yet, being nothing but a principle, he could not have 
a patent for that. But having invented and practi- 
cally exemplified a process for utilizing this principle, 
hamely, that of heating the blast, in a receptacle, 
between the blowing apparatus and the furnace, he 
was entitled to a patent for that process although he 
did not distinctly point out all the forms of apparatus 
by which the process might be applied, having, never- 
theless, pointed out a particular apparatus for that 
purpose, and having thus shown that the process could 
be practically and usefully applied. Another person 
might invent a better apparatus for applying the pro- 
cess than that pointed out by Neilson, and might 
obtain a patent for such improved apparatus; but he 
could not use the process without a license from Neil- 
son. His improved apparatus would, in this respect, 
stand in a relation to the process analogous to that 
which an improvement on a patented machine bears 
to the machine itself. 

That Neilson’s patent was regarded as fur a process 
is apparent from what is said by the judges who had it 
under consideration. Thus Baron Parke, at the trial, 
had said: ‘The specification and patent together 
make it clear what the discovery was: it was the in- 
troduction of hot air by;meaus of heating it before it 
was introduced into the furnace, between the blowing 
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apparatus and the furnace.”—(Webster, 312.) And 
when the matter came before the House of Lords, 
after a trial in Scotland, Lord Campbell said: “After 
the construction first put upon it [the patent] by the 
learned judges of the Court of Exchequer, sanctioned 
by the high authority of my noble and learned friend 
now upon the Woolsack, when presiding in the Court 
of Chancery, [ think the patent must be taken to ex- 
tend to all machines, of whatever construction, whereby 
the air is heated intermediately between the blowing 
apparatus and the blast furnace. That being so, the 
learned judge was perfectly justified in telling the 
jury that it was unnecessary for them to compare one 
apparatus with another, because, confessedly, that 
system of conduit pipes was a mode of heating air by 
an intermediate vessel between the blowing apparatus 
and the blast furnace, and, therefore, it was an infrac- 
tion of the patent.’”—( Webster, 715.) 

This case of the hot blast was commented upon in 
the great case of O'Reilly vs. Morse, reported in 15th 
Howard, 62, and is there recognized and approved in 
the opinion of this court delivered by Chief Justice 
Taney. After quoting the remarks of Baron Parke 
in the Court of Exchequer, cited above, the Chief Jus- 
tice says: ‘‘We see nothing in this opinion differing 
in any degree from the familiar principles of law appli- 
cable to patent cases. Neilson claimed no particular 
mode of constructing the receptacle, or of heating it. 
He pointed out the manner in which it might be done; 
but admitted that it might also be done in a variety of 
ways; and at a higher or lower temperature; and that 
all of them would prodnece the effect in a greater or 
less degree; provided the air was heated by passing 
through a heated receptacle. . . Whoever, there- 
fore, used this method of throwing hot air into the 
furnace, used the process he had invented, and thereby 
intringed his patent, although the form of the recep- 
tacle or the mechanical arrangements for heating it, 
might be different from those described by the patentee. 
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For whatever form was adopted for the receptacle, or 
whatever mechanical arrangements were made for 
heating it, the effect would be produced in a greater or 
less degree, if the heated receptacle was placed be- 
tween the blower and the furnace, and the current of 
air passed through it. . . The patent was supported, 
because he [Neilson] had invented a mechanical appa- 
ratus by which a current of hot air, instead of cold, 
could be thrown in. And this new method was pro- 
tected by the patent. The interposition of a heated 
receptacle in any form, was the novelty he invented.” — 
(15 How. 115, 116.) 

We have quoted these remarks of: the Chief Justice 
more fully because they show most clearly that he put 
the same construction upon Neilson’s patent that was 
put upon it by Lord Campbell, and that he fully ac- 
quiesced in the legality and validity of a patent for a 
process. Yet it has been supposed that the decision in 
O’Reilly vs. Morse was adverse to patents for mere 
processes. The mistake has undoubtedly arisen from 
confounding a patent for a process with a patent for a 
mere principle. We think that a careful examination 
of the judgment in that case will show that nothing 
adverse to patents for processes is contained in it. The 
eighth claim of Morse’s patent was held to be invalid 
because it was regarded by the court as being not for 
a process, but for a mere principle. It amounted to 
this, namely, a claim of the exclusive right to the use 
of electro-magnetism as a motive power for making in- 
telligible marks at a distance; that is, a claim to the 
exclusive use of one of the powers of nature for a par- 
ticular purpose. It was not a claim of any particular 
machinery, nor a claim of any particular procees for 
utilizing the power; but a claim of the power itself,— 
a claim put forward on the ground that the patentee 
was the first to discover that it could be thus employed. 
This claim the court held could not be sustained. 

That this was the true ground of the decision will 
be manifest from the following observations of the 
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Chief Justice in the opinion already quoted from. 
He says: ‘¢ He [Morse] claims the exclusive right to 
every improvement where the motive power is the 
electric or galvanic current, and the result is the mark- 
ing or printing intelligible characters, signs, or letters 
at a distance. If this claim can be maintained, it 
matters not by what process or machinery the result is 
accomplished. For aught that we now know some 
future inventor, in the onward march of science may 
discover a mode of writingor printing at a distance by 
means of the electric or galvanic current, without using 
any part of the process or combination set forth in the 
plaintiff’s specification. In fine he claims an 
exclusive right to use a manner and process which he 
has not described and indeed had not invented, and 
therefore could not describe when he obtained his 
patent. The court is of opinion that the claim is too 
broad, and not warranted by law. . . . It is the 
high praise of Professor Morse that he has been able 
by a new combination of known powers, of which elec- 
tro-magnetism is one, to discover a method by which 
intelligible marks or signs may be printed at a distance. 
And for the method or process thus discovered he is 
entitled toa patent. But he has not discovered that 
the electro-magnetic current, used as a motive power, 
in any other method, and with any other combinations, 
will do as well.” After reviewing the statutes and de- 
cisions bearing upon the subject, the Chief Justice 
makes a summary conclusion of the whole matter, as 
follows: ‘ Whoever discovers that’ a certain useful 
result will be produced, in any art, machine, manufac- 
ture, or composition of matter, by the use of certain 
means, is entitled to a patent for it; provided he speci- 
ties the means he uses in # manner so full and exact 
that any one skilled in the science to which it apper- 
tains, can, by using the means he specifies, without any 
addition to or subtraction from them, produce precisely 
the result he describes. And if this cannot be done 
by the means he describes, the patent is void. And jf 
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it can be done, then the patent confers on him the 
exclusive right to use the means he specifies to produce 
the result or effect he describes, and nothing more. 
And it makes no difference, in this respect, whether 
the effect is produced by chemical agency or combina- 
tion: or by the application of discoveries or principles 
in natural philosophy, known or unknown before his 
invention; or by machinery acting altogether upon 
mechanical principles. In cither case he must describe 
the manner or process as above mentioned, and the end 
it accomplishes. And any one may lawfully accom- 
plish the same end without infringing the patent, if he 
uses meanssubstantially different from those described.” 
—(15 How. 119.) 

It seems to us that this clear and exact summary of 
the law affords the key to almost every case that can 
arise. ‘ Whoever discovers that a certain usefal result 
will be produced in any art by the use of certain means 
is entitled to a patent for it, provided he specifies the 
means.”” But everything turns on the force and mean- 
ing of the word “ means’”” It is very certain that the 
means need not be a machine, or an apparatus; it may, 
as the court says, be a process. A machine is a thing. 
A process is an act, or a mode of acting. The one is 
visible to the eye—an object of perpetual observation. 
The other is a conception of the mind, seen only by its 
effects when being executed or performed. Either 
may be the means of producing a useful result. The 
mixing of certain substances together, or the heating 
of a substance to a certain temperature, is a process. 
If the mode of doing it, or the apparatus in or by which it 
may be done, is sufticiently obvious to suggest itself to 
a peraon skilled in the particularart, itis enough, in the 
patent, to point out the process to be performed, 
without giving supererogatory directions as to the 
apparatus or method to be employed. If the mode of 
applying the process is not obvious, then a deseription 
of a particular mode by which it may be applied is 
sufficient. There is, then, a description of the process 
and of one practical mode in which it may be 
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applicd. Perhaps the process is susceptible of being 
applied in many modes and by the use of many forms 
of apparatus. The inventor is not bound to describe 
them all in order to secure to himself the exclusive 
right to the process, if he is really its inventor or dis- 
cover. But he miuist deseribe Some particular mode, or 
some apparatus, by which the process can be applied 
with at least some beneficial result, in order to show 
that it is capable of being exhibited and performed in 
actual experience. 

Let us apply these principles to the present case. In 
the first place, the claim of the patent is not fora mere 
principle. The chemical principle, or scientitie fact, 
upon which it is founded is, that the elements of 
neutral fat require to be severally united with an atomic 
equivalent of water in order to separate from each 
other and become free. This chemical fact was not 
discovered by Tilghman. He only claims to have 
invented a particular mode of bringing about the 
desired chemical union between the fatty clements and 
water. He does not claim every mode of accomplishing 
this result. He does not claim the lime-saponification 
process nor the sulphuric-acid-distillation process, and 
if, as contended, the result was accomplished by Dub- 
rounfaut, Wilson and Scharling, by means of steam 
distillation, he does not claim that process. He only 
claims the process of subjecting toa high degree of 
heat a mixture continually kept up, of nearly equal 
quantities of far and water ina convenient vessel strong 
enough to resist the effort of the mixture to convert 
itself into steam. This is most certainly a process. — It 
is clearly pointed out in the specification, and one 
particular mode of applying it and carrying it into 
effect is described in detail. But it is not the particular 
apparatus described which Tilghman desires to secure 
by his patent. Having] pointed out the process and 
suggested a particular mode of applying it, he claims 
as his invention ‘ the maniutachuring of fat acids and 
glycerine from fatty hodies hy the aehon of wiler alta high 
temperature and pressure.” The true construction of 
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this claim is to be sought by comparing it, as we have 
already done, with the context of the specification ; 
With the statement of the patentee that his “invention 
consists of a process for producing free fat acids and 
solution of gl ycerine from those fatty and oily bodies 
of animal and vegetable origin, which contain glycerine 
as a base;” that “for this purpose he subjects these 
fatty and oily bodies to the action of water at a high 
temperature and pressure, so as to cause the elements 
of those bodies to combine with water and thereby 
obtain at the saine time free fat acids and solution of 
glycerine ;”’ that he “mixes the fatty body to be 
operated upon with from a third to a half of its bulk of 
water, and the mixture may be placed in any con- 
venient vessel in which it can be heated to the melting 
point of lead” [which is afterwards explained to be 
only desirable forYa quick result, not essential]; that 
“the vessel must be closed and of great strength, so 
that the requisite amount of pressure may be applied 
to prevent the conversion of the water into steam.” 
This is the process which the patentee claims to have 
invented; and this deseription of it gives the proper 
construction and qualification to the claim. 

It is objected that the particular apparatus described 
in the patent for carrying the process into effect cannot 
be operated to produce any useful result. We have 
examined the evidence on this point and are satisfied 
that it shows the objection to be unfounded. A reca- 
pitulation of this evidence is not necessary. The 
testimony of Tilghman himself, of Professor Booth and 
of Mr. Wilson is directly to the point. 

It only remains that we should express our views on 
the question of infringement. The defendants advance 
several reasons tor the purpose of showing that their 
process does not conflict with that of Tilghman. — First, 
because they do not use the apparatus described in the 
complainant’s patent; but use a boiler in which the 
charge of fat and other materials is placed and heated ; 
and do not mix the fat and water in the manuer pointed 
out in the specification of the patent, but, on the con- 
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trary, have inserted in the boiler a pump which forces 
the water as it settles to the bottom upwards to the top 
of the mass and pours it upon the upper surface, 
whence it again finds its way down through the fat, 
thus keeping up a constant mixture. [tis unnecessary 
to add anything further on the subject of the form of 
the apparatus used. The patentee is not confined to a 
metallic coil of pipe heated ina furnace ; but his patent 
extends to and embraces any convenient vessel for 
holding the mixture, which is strong enough to sustain 
the pressure necessary to prevent the water from being 
converted into steam. The defendants use such a 
vessel, und use it for the purpose indicated and pointed 
out in the patent. The vessel which they use has the 
requisite strength to prevent the water from being 
converted into steam, and does effect that objeet. And 
as to the defendants’ using a different method from 
that suggested in the patent for keeping up the mixture 
of fat and water, that is of no consequence. The 
keeping up of the mixture is the important thing. 
That is a necessary part of the process. They employ 
such a device for effecting this as is adapted to the 
form of vessel in which they heat the material. Using 
a boiler instead of a coil of pipe, for this purpose, they 
are obliged to employ an additional, or moditied means 
for keeping up the mixture. They only employ -such 
means as, in view of the change adopted in the form 
of the heating apparatus, and of the known appliances 
in use in analogous processes, would naturally suggest 
themselves to a mechanic skilled in the art. Or, if the 
mode of effecting the continued mixture adopted by 
the defendants should be deemed a new and useful 
improvement, they might perhaps have a patent for 
that peculiar device without being entitled to use 
Tilghman’s process, on which it is but an improvement, 

Another ground on which the defendants argue that 
they do not infringe the patent is, that they do not, in 
their process, use water alone in admixture with fat, 
but use also some portion of lime: that they formerly 
used seven per cent. of lime, and now use four per cent. 
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But they do not use lime in the manner and to the 
extent in which it is used for dissolving fats by the 
saponifying process, That requires twelve or fourteen 
percent. Even if the saponifving process partly takes 
place, they use Tilghiman’s process for effecting the 
balance of the operation. They use water in admixture 
with fat, heated to a high degree, far above the boiling 
point, and yet subjected to such pressure as to prevent 
the water from being converted into steam; and though 
they may also use other things at the same time, which 
other things may facilitate the operation, or render a 
less degree of heat necessary than would be required 
when water alone is used, and thus actually improve 
the process of Tilghman; yet this process is included 
in their operation, and forms the basis of it. . It is idle, 
therefore, to say that they do not infringe Tilghman’s 
patent. It is unnecessary to determine what precise 
part the lime used by the defendants plays in their 
process; Whether, as the complainant contends, it 
saponifies the fut to a certain extent, leaving the re- 
mainder to be acted upon by the wateri alone purely 
after the process of Tilghman; or whether, as the 
defendants contend, the lime produces a more perfect 
and active commixture of the fat and water, or pre- 
disposes the fat to unite with the requisite elements of 
water necessary for producing glycerine and the fat 
acids; in either case the process of Tilghman, modified 
or unmodified by the supposed improvement, underlies 
the operation performed in the defendants’ boilers. 
Another ground assumed by the defendants to avoid 
the charge of infringements is, that they do not heat 
the mixed mass in the manner pointed out in Tilgh- 
man’s specification; but, instead of heating the con- 
taining vessel by an outside application of heat, they 
heat the contents by the introduction of super-heated 
steam. But we think that this does not alter gthe 
essential character cf the process. The heating by 
steam is clearly an equivalent method to that of heat- 
ing by an external fire. The patent does not prescribe . 
any particular method of applying the heat, except 


when using the pipe and coil apparatus described in 
the specification; and, even in the use of this appa- 
ratus, the outward application of the heat to the pipe 
is suggested incidentally and as a matter of conveni- 
ence rather than as an essential requisite. The pat- 
entee showed one method in which the heat could be 
applied, That was all that was necessary for him to 
do. If it could be applied in any number of different 
methods, it would not affect the validity of the patent 
as a patent for a process. The method of heating the 
mixture by the introduction of steam may be attended 
with some beneficial results, in producing an agitation, 
or automatic circulation helpful to the perfection of 
the admixture of the water and fat; and so far it may 
be an improvement on heating from without. Suppose 
this to be so, as before said, the introduction of an im- 
provement gives no title to use the primary invention 
upon which the improvement is based. 

Finally, the defendants argue that they only use a 
low degree of heat and pressure compared with that 
pointed out by the patent, namely, only about 310° 
Fahrenheit instead of 612°. The precise degree of 
heat, as we have seen, is not of the essence of the 
patent. The specification only claims that a high de- 
gree of heat, such as would be sufficient to melt lead, 
is most effective and rapid in producing the desired re- 
sult; but suggests a trial of the apparatus employed 
with different degrees of heat so as to ascertain that 
which is best for each particular kind of fat. “ By 
starting the apparatus,” the language is, “at a low 
heat, and gradually increasing it, the temperature giv- 
ing products most suitable to the intended application 
of the fatty body employed can easily be determined.” 
[t is probably true, as contended for by the defendants, 
that by the use of a small portion of lime, the process 
can be performed with less heat than if none is used. 
It may be an improvement to use the lime for that 
purpose: but the process remains substantially the 
same. The patent cannot be evaded in that way. The 
matter may be stated thus:—Tilghman discovers a 
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process of decomposing fats by mixing them with 
water and heating the mixture to a high temperature 
under a pressure that prevents the formation of steam. 
It is a new process, never known before. The defend- 
ants seeing the utility of the process, and believing 
that they can use a method somewhat similar without 
infringing Tilghman’s patent, put a little lime into the 
mixture, and find that it helps the operation, and that 
they do not have to use so high a degree of heat as 
would otherwise be necessary. Still, the degree of 
heat required is very high, at least a hundred degrees 
above the boiling point; and a strong boiler, or vessel, 
is used in order to restrain the water from rising into 
steam. Can a balder case, be conceived, of an at- 
tempted evasion, and a real infringement, of a patent ? 

And as to the low degree of heat used in the opera- 
tions of the defendants, this must also be said: that, 
with the reduction of the temperature, the time of per- 
fecting the operation is more than proportionally in- 
creased. Tilghman was aware of this result, and 
pointed it out in his patent. He expressly says: ‘‘The 
decomposing action of the water becomes more pow- 
erful as the heat is increased.”” What can be done in 
minutes by the application of a very high degree of 
heat, requires hours to do at the temperature used by 
the defendant. But the process is still the same, and 
the defendants fail to evade the patent. 

We pass by the fact that the defendants first took a 
license from the patentee, and under it and under his 
directions, erected substantially the same apparatus 
which they are yei using. Receiving what they re- 
garded as additional light, they refused to continue 
the payment of a royalty, and put the complainant to 
his legal remedy. 

It is our opinion that the patent is for a process, that 
it is a valid patent, and that the defendants infringe it. 

We have considered the case entirely upon its merits. 
It is unnecessary to bestow much discussion upon 
the technical objections that have been raised. They 
have not been pressed in the argument, and are prob. 
ably not seriously relied on. One of them is, that no 


a et ae, A GR a i RS | 


eae rene en pe ts ene 


O6« 
32 


replication was filed in the case. To this it may be 
answered, that the parties have throughont treated the 
case as though it were regularly at issue. The various 
stipulations into which they have entered, with regard 
to the admission of evidence to be heard on the trial of 
the cause, are totally inconsistent with the idea that 
the case was to be heard merely on bill and answer. 
Another objection is, that the patent was dated more 
than six months prior to the filing of the application 
forit. But under the law then in force (1854) with 
regard to the antedating of patents where a foreign 
patent had been obtained, this was admissible. The 
6th section of the act of March 38d, 1839, entitled “ An 
act in addition to an act to promote the progress of the 
useful arts,’ expressly declared, ‘ that no person shall 
be debarred from receiving a patent for any invention 
or discovery . . . by reason of the same having 
been patented in a foreign country more than six 
months prior to his application: Provided that the 
same shall not have been introduced into publie and 
common use in the United States prior to the applica- 
tion for such patent: And provided also, that in all 
cases every such patent shall be limited to the term of 
fourteen years from the date or publication of such 
foreign letters-patent.””. Now, we kuow by the pro- 
ceedings on the application in this case that the atten- 
tion of the Commissioner of Patents was expressly 
called to the fact of the issuing of the English patent, 
and that the question of the date of the patent in suit 
was submitted to and considered by him: under the 
laws then in force, he determined that the patent ought 
to be antedated as of the date of the English patent. 
It must be presumed that his decision was right ac- 
cording to the facts of the case, at least until the con- 
trary is shown; and nothing has been shown to the 
contrary, by any evidence in the cause, to which our 
attention has been called, | 
The decree of the Cireuit Court is reversed, and 
the cause remanded with directions to enter a decree 
in conformity with this opinion. 
JAMES H. McKENNEY, 
Clerk Supreme Court United States. 
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On Exceptions to the Master's Report. 

The opinion of the Court was delivered, August 26th, 
1871. 

BLATCHFORD, J.—This case comes up on exceptions 
taken by the plaintiff to the report of the Master, filed 
February 7th, 1870. On the Ist of December, 1864, an 
interlocutory decree was made in the cause, on final 
hearing, by which it was referred to the Master to state 
and report to the Court an account of the gains and 
profits which the defendant had received, or which had 
arisen or accrued to him, from infringing the exclusive 
right, of the plaintiff, by the manufacture, use and sale 
of the improvements patented in the letters patent upon 
which the suit was brought. The bill was filed in 1862. 
It was founded on letters patent granted to the plaintiff, 
October 3d, 1854, for an “improvement in processes for 
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purifying fatty bodies.” The term of the patent was for 
fourteen years from the 9th of January, 1854. 

In his specification, the patentee says: “ My invention 
consists of a process for producing free fat acids and 
solution of glycerine from those fatty and oily bodies of 
animal and vegetable origin, which contain glycerine as 
their base. For this purpose, I subject these fatty or oily 
bodies to the action of water, at a high temperature and 
pressure, so as to cause the elements of those bodies to 
combine with water, and thereby obtain at the same time 
free fat acids and solution of glycerine. I mix the fatty 
body to be operated upon with from a third to a half 
of its bulk of water, and the mixture may be placed in 
any convenient vessel in which it can be heated to the 
melting point of lead, until the operation is complete. 
The vessel must be closed and of great strength, so that 
the requisite amount of pressure may be applied, to pre- 
vent the conversion of the water into steam. The pro- 
cess may be performed more rapidly, and also continu- 
ously, by causing the mixture of fatty matter and water 
to pass through a tube or continuous channel, heated to 
the temperature already mentioned, the requisite pres- 
sure for preventing the conversion of water into steam 
being applied during the process; and this, I believe, is 
the best mode of carrying my invention into effect. In 
the drawing hereunto annexed, are shown figures of an 
apparatus for performing this process speedily and con- 
tinuously, but which apparatus I do not intend to claim 
as any part of my invention.” He then describes the 
construction of the apparatus shown by the figures in 
the drawing. The fat or oil, in a fluid state, is placed 
in a vessel with from one-third to one-half its bulk of 
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warm water, a disc or piston in the vessel, perforated 
with numerous small holes, being kept in rapid motion, 
up and down, in the vessel, to cause the fat or oil and 
water to form an emulsion or intimate mechanical mix- 
ture. A force pump, like those in common use for 
hydraulic presses, then drives the mixture through a 
long coil of very strong iron tube, which, being placed 
in a furnace, is heated by a fire to about the tempera- 
ture of melting lead. From the exit end of the heating 
tubes, the mixture, which has then become converted 
into free fat acids and solution of glycerine, passes on 
through another coiled iron tube, immersed in water, 
by which it is cooled down from its high temperature 
to below 212° Fahrenheit, after which it makes its 
escape through an exit valve into a receiving vessel 
The specification says: ‘The iron tubes I have em- 
ployed and found to be convenient for this purpose, are 
about one inch external diameter, and about half an 
inch internal diameter, being such as are in common 
use for Perkins’ hot water apparatus. The ends of the 
tubes are joined together by welding, to make the requi- 
site length, but, where welding is not practicable, I em- 
ploy the kind of joints used for Perkins’ hot water 
apparatus, which are now well known.” The heating 
tube is coiled several times backwards and forwards, so 
as to arrange a considerable length of tube in a small 
space. The different coils of the tube are kept about a 
quarter of an inch apart from each other, and the inter- 
val between them is filled up solid with cast-iron, which 
also covers the outer coils or rows of tubes, to the thick- 
ness of one-half or three-quarters of an inch. This 
casing of metal insures a considerable uniformity of tem- 
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perature in the different parts of the coil, adding also to 
its strength, and protecting it from injury by the fire. 
The exit valve is so loaded, that, when the heat- 
ing tubes are at the desired working temperature, and 
the force pump is not in action, such valve will not be 
opened by the internal pressure produced by the appli- 
cation of heat to the mixture; and, therefore, when the 
force pump is not in action, nothing escapes from the 
exit valve, if the temperature be not too high. But, 
when the pump forces fresh mixture into one end of the 
heating tubes, the exit valve is thereby forced open, to 
allow an equal amount of the mixture, which has been 
operated upon, to escape out of the cooling tubes at the 
other end of the apparatus. The specification adds : 
“No steam or air should be allowed to accumulate 


in the tubes, which should be kept entirely full of 


the mixture. For this purpose, whenever it may be 
required, the speed of the pump should be increased, 
so that the current through the tubes may be made 
sufficiently rapid to carry out with it any air remain- 
ing in them. Although the decomposition of the neu- 
tral fat by water takes place with great quickness 
at the proper heat, yet I prefer that the pump should 
be worked at such a rate, in proportion to the length 
or capacity of the heating tubes, that the mixture, 
while flowing through them, should be maintained at 
the desired temperature for ten minutes, before it passes 
into the refrigerator or cooling parts of the apparatus. 
The melting point of lead has been mentioned as the 
proper heat to be used in this operation, because it has 
been found to give good results. But the change of fatty 
inatters into fat acids and glycerine takes place with 
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some materials (such as palm oil) at or below the melt- 
ing pointof bismuth. Yet the heat har been carried con- 
siderably above the melting point of kgad without any 
apparent injury, and the decomposing action of the 
water becomes more powerful as the heat is increased. 
By starting the apparatus at a low heat and gradually 
increasing it, the temperature giving products most 
suitable to the intended application of the fatty body 
employed, can easily be determined. To indicate the 
temperature of the tubes “(the heating tubes)” Ihave 
found the successive melting of metals and other sub- 
stances of different and known degrees of fusibility to 
be convenient in practice. Several holes, half an inch 
in diameter and two or three inches deep, are bored 
into the solid parts of the castings surrounding the tubes, 
each hole being charged with a different substance. 
The series I have used consists of tin, melting at about 
440° F.; bismuth, at about 510° F.; lead, at about 
610° F.; and nitrate of potash, at about 660° F. A 
straight piece of iron wire, passing through the side 
of the furnace to the bottom of each of the holes, 
enables the workman to feel which of the substances 
are melted, and to regulate the fire accordingly. It 
is important for the quickness and perfection of the 
decomposition, that the oil and water, during their 
entire passage through the heating tubes, should re- 
main in the same state of intimate mixture in which 
they enterthem. I, therefore, prefer to place the series 
of heating tubes in a vertical position, so that any 
partial separation which may take place while the 
liquids pass up one tube, may be counteracted as they 
pass down the next. I believe that it will be found 
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useful to fix, at intervals in the heating tubes, dia- 
phragms, pierced with numerous small holes, so that 
the liquids, being forced through these obstructions 
with great velocity, may be thoroughly mixed together. 
I deem it prudent to test the strength of the apparatus 
by a pressure of ten thousand pounds to the square inch 
before taking it into use; but I believe the working 
pressure necessary in using the heat I have men- 
tioned will not be found to exceed two thousand 
pounds to the square inch. When it is desired to 
diminish the contact of the liquids with iron, the tubes 
or channels of the apparatus may be lined with copper. 
The hot mixture of fat acids and glycerine which 
escapes from the exit valve of the apparatus separates 
by subsidence. The fat acids may then be washed with 
water, and the solution of glycerine concentrated and 
purified by the usual means. The fat acids thus pro- 
duced may, like those obtained by other methods, be 
used in the manufacture of candles and soaps, and be 
applied to various purposes, according to their quality ; 
and, when desired, they may also be first bleached by 
chemical agents, or purified by distillation, in a current 
of steam, or in a vacuum, as is now well understood. 
I prefer that the fatty bodies should be previously de- 
prived, as far as practicable, of such impurities as would 
cause the discoloration of the fat acids produced, but, 
when the fat acids are to be finally purified by distilla- 
tion, this preliminary purification 1s of less importance. 
When sulphuric acid, nitrous fumes, or other corrosive 
agent, shall have been used for purifying, hardening or 
otherwise preparing the fatty body to be operated upon, 
I take care that al! traces of it shall be washed out or 
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neutralized, before passing it through the apparatus. 
Some fatty bodies (particularly when impure) generate, 
during the process, a portion of acetic or other soluble 
acid, which might tend to injure the iron tubes. In 
such cases, I add a corresponding quantity of alkaline 
or basic matter to the water and oil before they are 
pumped into the tubes.” The claim is in these words: 
‘“‘ Having now described the nature of my said inven- 
tion, and the manner of performing the same, I here- 
by declare, that I claim as of my invention, the manv- 
facturing of fat acids and glycerine from fatty bodies, by 
the action of water at a high temperature and pressure.” 
The case was brought to a hearing before Mr. Justice 
Nelson, who, in November, 1864, delivered a written 
opinion, in which he said: “It will be seen, not only 
from the specification, but also from the claim, that the 
improvement patented to the complainant is the in- 
vention of a process for producing fat acids and gly- 
cerine from fatty or oily bodies, which process con- 
sists in the action of water upon these bodies at a 
high temperature and pressure, and which may be 
effected in any vessel adapted to such use. There 
is no claim for the vessel or machinery thus used; 
but, as it was essential to the validity of the pro- 
cess, as an invention, to show how it may be adapted 
to practical use, two modes are pointed out—one, any 
convenient vessel well known to the art, and which 
some of the witnesses called a digester; the other, 
the coil apparatus ; in either of which, as appears from 
the proofs, the process could be carried into practical 
effect, according to our construction of the patent. 
It was urged, on the argument, by the learned counsel 


for the defendant, that, upon the terms of the specifica- 
tion, the vessel must be entirely filled with the mixture 
of water and fatty matter, and then be closed, and the 
contents heated to the point of melting lead, and no 
steam be permitted to be made in the vessel; and that, 
upon this hypothesis, no vessel could be made of suffi- 
cient strength to endure the pressure. But we do not 
agree to this construction. In the first place, the degree 
of heat was given only as the maximum, and under 
which the process could be most rapidly carried into 
effect. For, the patentee, speaking upon this part of the 
specification, says, that no fixed degree of heat can be 
given, as the different fatty or oily substances that may 
be used will require different degrees ; and that, by start: 
ing the vessel at a low heat and gradually increasing it, 
the best temperature may be ascertained for the partic- 
ular substance used. In the next place, we cannot 
agree that a fair construction of the specification tends 
to the conclusion, either that the vessel was to be 
entirely filled, or that no steam was to be permitted in 
it. No doubt, it is true, as urged for the defendant, if 
thus filled, and the vessel closed, and the contents 
heated to the point of melting lead, or under a pressure 
that would prevent the existence of steam, the process 
would be utterly impracticable; and, doubtless, the 
patentee knew this would be the result, as well as any 
of the experts. It would require but the commonest 
knowledge and experience in the business of life to 
reach such a conclusion. This moderate degree of 
knowledge, at least, should be kept in view, in constru- 
ing the general terms of the description. Besides, the 
patentee does not direct that the vessel should be en- 
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tirely filled. This is an inference of the learned counsel, 
from the direction that the vessel must be closed and be 
of great strength, so that the requisite amount of pres- 
sure be applied to prevent the conversion of the water 
into steam. Now, all that was intended, as is apparent 
from the context, by the patentee, was, that the pres- 
sure should be so great as to prevent the body of the 
water in the vessel from passing into steam, as the heated 
water was the element that separated the fatty acids and 
glycerine. That there would necessarily be some steam, 
must have been obvious to the patentee, as well as to 
any one of common observation. Now, upon this in- 
terpretation of the patent, and which, we think, is the 
sound one, we repeat what we have already said, that 
the process could and has been carried into successful 
operation by the means pointed out by the patentee. 
Previous to the date of this invention, there were but 
two modes known or in practical use for decomposing 
fatty substances, and obtaining from them ‘fatty acids 
and glycerine—one called the lime saponification pro- 
cess ; the other known as the distillation process. It is 
not material to give a particular description of these 
modes of separating the fatty acids and glycerine. It is 
sufficient to say that they were different from the pat- 
entee’s in the process or mode of producing the result, 
much more expensive and tedious, and have generally 
gone out of use, both in this country and in England, 
since the complainant's improvement has become gener- 
ally known and practised. We have looked through 
the proofs in the case with some care, and, without going 
into them, in this opinion, are satisfied that the com- 
plainant was the first person that discovered the chemi- 
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cal fact, that fatty or oily substances could be decom- \ 
posed, and the fatty acids and glycerine separated, by | 
the action of water at a high temperature and under 
pressure. Then, as to the infringement, it is not ma- ' 
terial to enquire whether the vessel or machinery | 
used by the defendant is or is not similar to that de- oten 
scribed in the complainant’s patent. These constitute : 
no part of his invention. If the defendant, or the per- 

sons under whom he uses his machinery, have dis- | 
covered new means of carrying into effect the com- ! 
plainant’s process, he or they may be entitled to a | 
patent for that improvement. But this would furnish | 
no right to the use of the process. The question here 
is—does the defendant, whatever may be his vessel or 
machinery, manufacture or produce fat acids and glyce- 
rine, from fatty bodies, by the action of water at a high 
temperature and pressure, according to the process as 
explained by the plaintiff in his specification? We are 
satisfied that he does, and hence has infringed the 
patent. Our conclusion is, that the complainant is enti- 
tled to a decree for an injunction and profits.” 


Voluminous testimony was taken before the Mas. 

ter, on the reference made to him by the interlocutory 

| decree, and his report is, “that no gains or profits have 
| been proven to have been received by, or to have arisen 
or accrued to the defendant, from the manufacture, use 
| or sale of the improvements patented in the letters 
patent set forth and described in the order of refer- 
ence.” The plaintiff excepts to the report of the Mas- 
ter, and alleges, in his exceptions, that the Master erred 
in not reporting the following facts as proved : 
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“1. That defendant has made a profit by the saving 
of the quantity of lime and sulphuric acid formerly used 
by him in his old process, to produce the fat acids and 
glycerine which he now produces (without using lime 
or sulphuric acid) by the action of water at a high tem- 
perature and pressure. 


2. That the quantity of lime and sulphuric acid thus 
saved by defendant, is thirteen and a half pounds of 
lime, and twenty-seven pounds of sulphuric acid, on 
each one hundred pounds of fat decomposed into fat 
acids and glycerine, by the action of water at a high 
temperature and pressure. : 


3. That defendant has made a profit by the saving 
of the quantity of fat formerly lost and thrown away 
with the refuse sulphate of lime produced in hia old 
process, but which fat is no longer lost since his use of 
complainant's process, in which no refuse sulphaie of 
lime is produced or thrown away. 


4. That the quantity of fat thus saved by defendant, 
is two pounds on each one hundred pounds of fat de- 
composed into fat acids and glycerine by the action of 
water at a high temperature and pressure. 


5. That the quantity of fat decomposed by defendant 
into fat acids and glycerine, by the action of water at a 
high temperature and pressure, up to the 9th day of 
January, 1868, amounted to eleven million five hun- 
dred and two thousand, eight hundred and ninety-two 
pounds, (11,502,892 Ibs). 


6. That the saving of thirteen and a half pounds of 
lime, twenty-seven pounds of sulphuric acid, and two 
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pounds of fat, upon each one hundred pounds of fat de- 
composed, was made and realized by defendant upon 
the said eleven and a half million pounds of fat decom- 
posed into fat acids and glycerine. 


7. That the values or market prices of the lime, sul- 
phuric acid and fat, at the several dates when saved by 
defendant, are those stated by him in his testimony 
herein. 


8. That defendant has made a profit by the increased 
strength, purity and value of the glycerine obtained by 
his use of complainant’s process, as compared with that 
obtained by his former process. 


9. That this increase of value of the glycerine amounts 
to one-fifth of a cent on each pound of fat. from which 
the glycerine was utilized and obtained, by the action 
of water at a high temperature and pressure 


10. That the quantity of fat from which the gly- 
cerine was utilized and obtained by defendant, by the 
action of water at a high temperature and pressure, 
amounted to ten million, three hundred and _thirty- 
seven thousand, one hundred and forty-seven pounds, 


(10,337,147 lbs). 


11. That the profits made by defendant by his use of 
complainant's process, amounted to the principal sum 
of one hundred and sixty thousand, six hundred and 
ninety-nine ,°,°, dollars, ($160,699 05), being the value 


of the following articles saved, at their market price 
when saved, viz: 


—- ~e-® <> 


~ Oe. «<< eo 
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1,552,889 Ibs. Value, $11,243 26 


Lime saved, 


Sulphuric Acid saved, 3,105,778 “ « — 100,663 51 
Fat saved, 230,057 “ 7 28,118 01 

Profit on Glycerine obtained from 10,337,147 Ibs. 
of fat,i cent perlb. fat, . . «. «. 20,67427 
$160,699 05 


together with interest on said sums from the dates 
when the saving was realized, as set forth in the calcu- 
lation appended to the printed argument submitted by 
the counsel for complainant.” 


The plaintiff contends, that the defendant, by manu- 
facturing fat acids and glycerine from fatty bodies, by 
the action of water at a high temperature and pressure, 
according to the plaintiff's process, has saved the quan- 
tities specified, of lime, sulphuric acid and fat, in work- 
ing the specified quantities of fat, aud has made the 
specified additional profit from the specified quantity of 
glycerine; that such saving and profit are due to the 
use of the plaintiff's process; and that the defendant 
must account for the same, as profits, under the inter- 
locutory decree. The defendant contends, that he has 
made no gains or profits by the use of the plaintiff's 
invention ; that such invention is incapable of practical 
use ; and, that whatever saving the defendant has made 
by working the process which he uses, is due to some- 
thing other than any invention of the plaintift’s. 


The defendant formerly used, in his manufactory, what 
was known as the lime saponification process. Twenty- 
five pounds of water and one hundred pounds of fat were 
put into a vat. From nine to fourteen pounds of lime 
were slacked in another vat with sixty-six pounds of 
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water, and the product was then gradually poured into 
the fat and water, which were boiling, and the whole 
was kept boiling for about eight hours. It was then 
allowed to stand and cool, and the water was drawn off, 
carrying in it the glycerine. The residue, called lime 
soap, was then decomposed by sulphuric acid, and pro- 
duced free fat acids. The defendant, since abandoning 
this old process, has worked under and according to let- 
ters patent of the United States, granted to Robert 
Alfred Wright and Louis Jules Fouché, January 29th, 
1859, for “improvements in process for decomposing 
fats.” All the fat he has treated has been treated ac- 
cording to the process and by the apparatus described 
in that patent. The specification of that patent states, 
that the apparatus which it describes is chiefly intended 
for the decomposition of fatty substances into fatty acids 
and glyceriae. A detailed description of the apparatus 
and of its action is given. There are two boilers. The 
lower boiler or first boiler, is completely filled with 
water. The upper boiler or second boiler is filled with 
water up to one-third of its height, and then filled up to 
a certain point with the fatty bodies to be decomposed. 
The first boiler, which is strong enough to resist a 
pressure of from ten to twenty atmospheres, is gradually 
heated till the proper pressure, according to the nature 
of the fatty matter, is attained. Thesuperheated water 
in the first boiler ascends through a tube which runs 
from the top of the first boiler into the upper part 
of the second boiler and there terminates in a rose jet, 
discharging downwards. The water, passing through the 
holes in the rose jet, descends through the fatty matter, 
and passes out of the bottom of the second boiler, through 
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a tube, which enters the top of the first boiler, and pas- 
ses through its interior to near its bottom, and there dis- 
charges into it. The mixture of fatty matter and water, 
carried down by the passage from the second boiler to the 
first boiler, is again heated, to recommence its ascend- 
ing motion, and so on. A continuance of this opera- 
tion during a period of from five to eight hours, ac- 
cording to the nature of the fatty bodies operated on, 
and according to the variation of pressure, varying from 
ten to twenty atmospheres, decomposes the fatty bodies 
into glycerine and fatty acids, the glycerine remaining 
dissolved in the water and the fatty acids floating in the 
second boiler. The patentees say, in their: specifica- 
tion: “We are aware that, firstly, the decomposition 
of fatty bodies by water, under the influence of heat 
and of pressure, is a well known scientific fact. Water 
is substituted for the organic basis; it forms a perfect 
and fixed combination with the fatty acids, while the 
glycerine is dissolved in the excess of water. Second- 
ly, that, as this chemical action takes place under the 
influence of a weak affinity, it is necessary, in addition 
to the above named physical and chemical conditions, 
to insure a perfect molecular agitation of the whole 
mass, and that we wish it to be understood, that what 
we wish to claim and establish as of our invention, con- 
sists of an apparatus wherein the water and the fatty 
matters are heated separately in two different boilers. 
The first boiler is heated by the source of heat, 
while the second boiler is heated by the first boiler. 
In these boilers, the agitation necessary for the chemical 
action and combination is produced by the pressure 
of the heated water in the first boiler. This water 
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circulates continuously from the first boiler to the 
second boiler, and from the second boiler to the first, in 
a continuous and self acting or automatic manner, 
without interruption. The characteristics of our appa- 
ratus are, that it produces agitation by circulation alone, 
a continuous and automatic circulation, produced by 
the pressure of water. Lastly, our apparatus effects 
its chemical action in a continuous manner, with- 
out the aid of any manual or other assistance.” 
The claim of the Wright and Fouché patent is as 
follows: “ Having described the nature of our inven- 
tion, and the manner in which the same is to be per- 
formed, we do not claim the application of superheated 
water for decomposing fatty bodies, nor the form of 
the apparatus above described, which may vary some- 
what according to conditions and circumstances; but 
what we claim as our invention is—producing a con- 
tinuous automatic circulation of highly heated water, 
in avery finely divided state, through the bodies under 
treatment, by means of an apparatus constructed and 
employed substantially as herein shown and described.” 


It is manifest, that, in using the Wright and Fouché 
apparatus, the defendant decomposes fatty bodies into 
fat acids and glycerine by the action of water at a high 
temperature and pressure, and thus uses the plaintiff’s 
process. But, the defendant urges, that he works at a 
lower temperature than that designated by the plaintiff, 
and takes more time for the operation, and employs a 
continued agitation or circulation of the fat, water and 
steam; and that those are features not described in the 
plaintiff ’s patent, and features to which all the profits 
made by the defendant are entirely due. Stress is par- 
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ticularly laid on the fact that, without the use of means 
to produce agitation and circulation of the fat, water 
and steam, the employment of heat and pressure 
would result in no pecuniary profit. The other points 
urged are disposed of by the opinion of Mr. Justice 
Nelson. 


It is a mistake to contend that the plaintiff does not, in 
his specification, enforce the necessity of keeping up an 
intimate mechanical mixture of the fat and water du- 
ring the operation. He directs that the fat and water 
shall be mixed, and he calls, in many places, the liquid 
that is being operated upon, amixture. His description 
and drawing of the coil apparatus state and show, that 
a disc or piston, perforated with numerous small holes, is 
kept in rapid motion up and down in the vessel into 
which the fat and water are first put, to cause them 
“to form an emulsion or intimate mechanical mixture.” 
He also states, in reference to the coil apparatus, 
that “it is important for the quickness and perfection 
of the decomposition, that the oil and water, during 
their entire passage through the heating tubes, should 
remain in the same state of intimate mixture in which 
they enter them;” and he suggests two devices for 
maintaining such thorough mixture. It is impossible 
to maintain the proposition that the plaintiff’s specifi- 
cation ought not to be construed as fully disclosing 
the desirableness of keeping the fat and water intimately 
mixed during the operation, with a view to effecting 
a speedy and complete decomposition, as well when 
the “convenient vessel” first named is used, as when 
the coil apparatus is used. The evidence is, that the 
decomposition will take place without mixture, in a 

3 


18 


time proportioned to the degree of heat and the extent 
of the area of surface contact between the fat and the 
water. Having indicated the propriety of using means 
to maintain an intimate mixture of the fat and water, 
the plaintiff is entitled to use, in carrying out his pro- 
cess, any means then known and used in the same art 
for maintaining a mixture of fat and water. In the 
lime saponification process, the stirring or agitation of 
the fat, water and lime during the process, in order to 
keep up an intimate contact between the particles, was 
employed ; and the proofs show the description or use, 
before the date of the plaintiff’s patent, of a vertical 
churn agitator to mix fat, water and lime, while being 
boiled in an upright boiler under pressure, of a rotary 
paddle wheel agitator to mix fat, water and lime, while 
being boiled in a horizontal boiler under pressure, and 
of a stirrer rotating on a vertical shaft, to mix fat, 
water and lime, while being boiled in an open tub. 
The plaintiff's specification is addressed to persons 
skilled in the department of manufacturing to which 
it is applicable; and the evidence is abundant to show, 
that such persons would have understood, as a matter 
of course, that, with a view to practical and profitable 
manufacturing, there must be agitation of the mass, and 
would have readily used known devices at hand to 
produce such agitation. 


The defendant has entirely failed to show that the 
plaintiff's process, carried out as described in his patent, 
is not practicable or practical. It was put in practical 
operation in London in 1857, a patent having been 
taken out for it in England by the plaintiff, January 
Sth, 1854. It was put in operation in Cincinnati, Ohio, 
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in 1860, and has been in use, under license from the 
plaintiff, in the United States, ever since, there being 
ten factories in the United States working under such 
license. The defendant was notified by the plaintiff 
in September, 1860, not to infringe the patent, and 
what he has done has been done wilfully and not 
innocently. 


It is abundantly shown, that the saving of lime and 
sulphuric acid and fat, and the increased profit from 
the glycerine produced, result from the use of the plain- 
tiff’s process, and not from the special apparatus of 
Wright and Fouché. Such apparatus is one means of 
producing stirring or agitation and mixture. The plain- 
tiff’s process, when carried on with other means of 
maintaining the mixture, produces, as is shown by 
the evidence, the same saving of lime and sulphuric 
acid, which is produced by the defendant in using the 
Wright and Fouché apparatus; and such apparatus is 
useless, unless a high heat and pressure be employed. 
The defendant previously used the lime saponifica- 
tion process, and abandoned it for the plaintiff’s pro- 
cess. He must be regarded as having made, directly, 
by using the plaintiff’s process, the saving of lime, sul- 
phuric acid and fat, and the profit in respect of glyce- 
rine, which existed between the use of the two pro- 
cesses, and which saving and profit he would not have 
made if he had continued to use the old process. He 
has not made the saving by using the Wright and 
Fouché mixing apparatus. Ropes used the heat and 
pressure with a paddle wheel mixer, and made the 
saving of lime and sulphuric acid. Jones used a pump to 
mix, with heat and pressure, and made the same saving. 


7) 


The use of superheated water is the effective decom- 


posing agent in the defendant's process. If the use 
by the defendant of the Wright and Fouché mixing 
apparatus saves labor or fuel, as compared with any 
prior process, the plaintiff is not entitled to the saving 
thus effected. But, the defendant has not shown any 
such saving of labor or fuel. The proof as to the sav- 
ing of lime, sulphuric acid and fat, and as to the in- 
creased profit on the glycerine produced, at the quanti- 
ties and values set forth in the plaintiff’s exceptions, 
is full and clear. 


On the hearing, the defendant’s counsel did not dis- 
pute, that, if the saving of the lime, sulphuric acid and 
fat was due to the use of the plaintiff's process, the 
plaintiff was entitled to the value of such saving, as pro- 
fits. ‘That is undoubtedly a correct principle, as appli- 
cable to an accounting for profits, in a case of this de- 
scription, in equity. 

The plaintiff's exceptions, above set forth, must be 
allowed. But, as the calculations based on the evidence 
taken before the Master, and furnished by the plaintiff, 
show just how much the plaintiff is entitled to recover, 
it is unnecessary to send the case back to the Master. 
The account was taken down to the expiration of the 
patent, on the 9th of January, 1868. The savings are 
calculated at 133 pounds of lime, 27 pounds of sulphuric 
acid and 2 pounds of fat, on each 100 pounds of fat work- 
ed. This, at the prices shown by the evidence, makes 
the saving in the aggregate, of lime, sulphuric acid 
and fat, $140,024,78. The increased profit on gly- 
cerine, at one-fifth of a cent per pound on the quan- 
tity of fat worked, was $20,674,27. The saving of lime, 
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sulphuric acid and fat is calculated from and including 
the Ist of July in each year, to and including the 30th 
of June in the following year, covering the period from 
and including December, 1860, to and including Janu- 
ary Jth, 1868. The increased profit on the glycerine 
is calculated from and including the Ist of January 
in each year, to and including the 3lst of December 
in the same year, but only covers the fat worked 
from and including July Ist, 1861,to and including 
January 9th, 1868. I think that the plaintiff is enti- 
tled to interest from and after the close of each of such 
years, on the ascertained value of the savings and 
profits for the twelve months next preceding. Making 
up the account on these principles, gives the following 
results : 
SAVINGS OF LIME, SULPHURIC ACID AND FAT. 


f 
i Value of lime, Interest to September Ist, 1871. 

Quantity of Fat | Sulphuric 
Worked. Acid and Fat | | 
For the year saved. | Years. Per Cent. 
ending | | 


i 


June 30th, 1861. 1,165,745 Ibs. $8,996 86 10§| 71k | $6,402 77 


1862.' 1,502,316 “ | 11,063 28 9% | 64% | 7,008 94 


“ 1863. 1,050,426 « 8.718 84 8h 57} 4,984 27 


" “ 1864.) 1,395,142 “ 14,556 26 7} 50} 7,302 39 


“ 1865. 1,993,051 “ 33,993 58) 62} 43% | 14,673 90 


—— 


“ 1866.) 1,613,263 “ 26,254 43, 5} 36} 9,495 35 


“ 1867.| 2,001,162 « 23.344 58 4)| 208 | 826717 


To Jan'y 9,1868.| 781,787 “ | 8,096 95, 33%] 254% | 2,062 47 


$60,287 26 


re ee = 


| 11,502,892 Ibs. | $140,024 78 


ee am cree 


INCREASED PROFIT FR 


Amount re- 


for the year | sold. 
ending 


ct 


M GLYCERINE SOLD. 


Dee. lst, LSb2 | $6,048 v2 1,502,516 
“ “* 1863 7,543 97 1,050,426 


a “ 1864.) 16,330 16 1,395,142 


" “  1865..| 15,273 70, 1,993,051 
“ © —-1866..) 17,804 88) 1,613,263 


To Jan’y 9, 1868..| 35,777 94, 2,782,949 


lbs. $ 3,004 63 


1$98,774 47 10,337,147 


Protit at l Interest to September 1«t, 1871. 
ceived for (Juantity of Fat of a cent 
Glycerine Worked. 


1,302 13 
L581 15 
1,054 00 


1417 76 


A 


$5 305 31 


This makes the total amount for which the plaintiff will 


be entitled to a decree, September Ist, 1871, $229,291 62. 
Let a decree be entered, of that date, for that amount, with 


costs. 


GEORGE HarpinG, for the Plaintiff. 


CHARLES M. KELLER, and Stepuen D. Law, for the 


Defendant. 
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No. 883. 


RICHARD A. TILGHMAN, Appe.rianr, 
VS. 
WILLIAM PROCTER, JAMES GAMBLE, W. A. PROCTER, 
JAMES N. GAMBLE axp GEORGE H. PROCTER. 


No. 895. 


WILLIAM PROCTER, JAMES GAMBLE, W. A. PROCTER, 
JAMES N. GAMBLE anp GEORGE H. PROCTER, 
APPELLANTS, 

VS, 


RICHARD H. TILGHMAN. 


BRIEF FOR DEFENDANTS. 


STATEMENT. 


This is the suit in which this Court, by the Opinion 
reported in 102 U. 8S. 707, reversed the interlocutory 
decree in favor of defendants, which had been entered in 
pursuance of its judgment in Mitchell against Tilghman, 
19 Wall. 287. It now comes up on cross-appeals from a 
decree of the Cireuit Court for the Southern District of 
- Ohio, aftirming the Master’s report, and awarding damages 
to the amount of Eighty-three Thousand Two Hundred 
and Seventy-five 21-100 Dollars (383,175.21) for infringe- 
ment of the Tilghman patent, No. 11,766, dated January 
9, 1856, for “Improved mode of treating fatty and oily 
bodies.” | 


STATEMENT. 


The infringement for which this judgment was ren- 
dered consisted in the use, in the defendants’ factory, for 
about four years and eight months, of apparatus which 
this Court, when the case was last before it, held to 
infringe this patent. The Master computed these dam- 
ages on the basis of an established royalty, adding interest 
from the end of each month. This royalty has only been 
paid for the use of the patented invention, coupled with 
subsequent improvements. The only royalty shown to 
have been exacted for it before these improvements were 


introduced was about one-tenth that taken as the basis of 


computation. A large proportion of the interest allowed 
is for the period between the decision in this Court, in 
Mitchell against Tilghman (which held the patent either 
invalid or limited to apparatus and conditions which these 
defendants did not use), and the reversal of that decision 
by its Opinion in this case. 

The Master also reported detendants’ profits at one 
hundred and twenty-nine thousand four hundred and 
forty-one dollars and forty-seven cents ($129,441.47), 
assuming in this computation that, as the Court had held 
the patent to cover the process worked by “any conveni- 
ent vessel,” complainant was entitled to all the profits 
obtainable by the improved mechanism of detendants, and 
not limited (as contended by defendants) to such profits as 
could be made either by the apparatus described in the 
patent as the best known to the patente, or by such other 
“convenient vessel” as was available at the date of the 
patent, and capable of use under the conditions prescribed 
by it. The Master conceded that advantages due to the 
use of lime as an agent in the saponification, and to sue- 
cessive charges of water, were not to be credited to com- 
plainant, but refused to apply the same rule to those 
advantages due to improvements In the apparatus, appar- 
ently understanding that, when the Court held that de- 
fendants did not escape infringement by substituting for 
the simple “convenient vessel” suggested by the patent 
an apparatus which superadded to the office of a vessel 
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vital functions of its own, this was equivalent to holding 
that complainant was entitled to all advantages obtain- 
able by such improvements or modifications of the “con- 
venient vessel.” 

Both parties excepted to the Master's report. Defend- 
ant’s exceptions are on page 1563, transcript. 

The Court entered judgment on the basis of the dam- 
ages reported by the Master, and did not allow his esti- 
mate of profits. The claim under which this accounting 
arises 1s 


“the manufacture of fat acids and glycerine from fatty 
bodies by the action of water at a high temperature and 
pressure. 


This separation of fat bodies into fat acids and gly- 
cerine, Which compose them, is one step in the process of 
soap and candle making. The patentee does not claim to 
be the first to effect this separation. He recognizes in his 
patent the fact that it had long before been one of the 
incidents of candle making. He states in his specifica- 
tion that 


“the fat acids thus produced may, like those obtained by 
other methods, be used in the manufacture of candles and 
soap, and applied to various purposes, according to their 
quality, and when desired they may also be first bleached 
by chemical agents, or purified by distillation in a current 
of steam or in a vacuum, as is now well understood.” 


Also, that the solution of glycerine obtained may be 
“concentrated and purified by the usual means.” 

One of the common modes of effecting this separation 
prior to the time of Tilghman was by boiling the fat in 

rater with a mixture of lime, either in closed tanks under 
pressure or in open tanks (Lr. Roret, p. 539; Ex. No. 
18, p. 26). 

The theoretical equivalent of 100 pounds of fat is 
about 9} pounds of lime (Dep. Morton, p. 1374, a. 33; 
Dep. Endemann, p- 1264, a. 78.) In practice trom 11 to 
14 pounds of fat were commonly used when the operation 
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was carried on in open tanks (Dep. N. Ropes, Jr., p. 144, 
a.2; Dep. Spies, p. 588, a.3; Dep. Wiedemer, p. 589, a. 3: 
Dep. Crrant, jp). 1057, a. 7). 

The advantage of closed tank with pressure over the 
open tank had been pointed out in printed publications, 
and “an important diminution in the proportion of lime” 
mentioned as likely to be obtained by an increased tem- 
perature and pressure (47. Roret, p. 539; Ex. No. 18, 
p. 26). 

The improvement which the Court has held to be 
secured in the Tilghman patent consists in applying such 
degree of heat and pressure as to dispense with the use of 
lime, making water and heat the agents in effecting such 
a separation. 

The patent describes what it represents to be the best 
mode of working the invention, consisting of a coil of 
pipe ina solid body of cast iron, through which pipe the 
mixture of fat and water is pumped, the heat which effects 
the separation being applied by radiation through this 
casting and pipe from the furnace immediately beneath. 
The melting point of iead (612° F.) is mentioned as at that 
at which good results can be obtained, with the statement 
that the heat can be carried considerably higher with 
advantage, and that with some kinds of fat, such as palm 
oil (which is disintegrated more rapidly than most fats, and 
is not involved in this controversy), the decomposition 
takes place at or below the melting point of bismuth 
(510° F.). 

[t states that the pipes used for this purpose should be 
tested to a pressure of ten thousand pounds to the square 
inch, though the patentee says he believes the working 
pressure necessary In using the heat he has mentioned will 
not exceed two thousand pounds to the inch. He states 
that instead of using this coil apparatus “ the mixture may 
be placed in any convenient vessel in which it can be 
heated to the melting point of lead.” There is no sugges- 
tion of any mode of applying the requisite heat, other 
than by externally heating the vessel, as is done in the 


0 


" 


—_ 


STATEMENT. 5 


coil apparatus. The caution against allowing any steam 
within the containing tube or vessel (several times repeated 
in the specification) shows that no other mode of heating: 
was contemplated or supposed to be practicable. The high 
pressure prescribed would also practically have excluded 
the introduction of steam within the receptacle, since any 
pressure therein would necessarily be communicated to 
the boilers and all connecting mechanism. The enormous 
thickness of metal required in any tank of large dimen- 
sions for resisting the prescribed pressure; the difficulty of 
applying through such walls the intense heat required, so 
as to secure uniformity of temperature throughout the in- 
terior; the danger of scorching portions while not suffi- 
ciently heating other portions; the necessity for perfect 
uniformity of exposure in all parts of the bulk of fat; the 
liability of the metal walls to crack under the heat applied; 
and the danger incident to an explosion of the tank under 
such pressure, would combine to preclude its use for 
practical purposes; and neither the patentee nor any one 
else appears to have ever undertaken to use such a “ con- 
venient vessel’ on a working scale. The coil apparatus, 
which the patentee was undoubtedly correct in pointing 
out as the best mode then known of practicing the inven- 
tion, while it has been shown to the satisfaction of the 
Supreme Court to be capable of operation, so far as to 
prevent the patent from being held invalid as being for an 
inoperative device or process, has never been put into 
practical use, either during the life of the patent or during 
the eight years since its expiration. 

Defendants’ mode of effecting the saponification, 
which has been held to infringe complainant’s patent, is 
illustrated in the drawing on page 844 M. Ree. Exhibits. 
There is a digester, having within it a shell, a space being 
left between this shell and the outer walls of the digester. 
Within this shell and near the top, is a perforated dia- 
phragm extending across the shell. A pump is placed 
within the shell, its piston rod extending vertically through 
it and communicating with external motive power. A 
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pipe leads from the piston chamber, which is at the bottom 
of the digester, to a point within the shell above the per- 
forated diaphragm, and the digester is connected by a pipe 
to asteam boiler. The fat and water are placed in this inner 
shell and mixed with lime in the ratio of about one pound 
to one hundred of fat. A supply of steam from the boiler 
is then introduced within the digester, so that it envelopes 
the inner shell, Gecupying the space between. it and the 
outer walls, and also enters the inner shell ‘and comes in 
direct contact with the mixture of fat, water, and lime. 
This steam is, through its connection with the boiler, 
maintained throughout the operation (9 or 10 hours) at a 
heat sufficient to give from 200 to 250 pounds of pressure 
to the inch. The pump being kept in constant motion, 
draws the water from beneath the fat and carries it above 
the perforated diaphragm, where it passes through the 
steam and is replenished in heat, then, being filtered in fine 
jets by the diaphragm, is passed back through the fat, 
which, by reason of its lesser consistency, tends to rise to 
the surface of the water, while the force applied by the 
suction of the pump forces the water through it. The 
water saturated with lime, is thus driven in a continuous 
counter-current through the fat, the water passing through 
the steam and through the perforated diaphragm before 
each successive encounter with the fat. After the opera- 
tion is partly completed, the water with its load of glycer- 
ine is drawn off, and a fresh charge of water substituted, 
and the operation repeated. 

This forcing of the water and fat through each other 
in counter-currents, and the use of the successive charges 
of water, are both the subject of a subsequent patent in 
behalf of the same patentee, not involved in this suit. 
Other features of the process and apparatus are taken from 
patents to strangers subsequent to that here sued upon, as 
more particularly pointed out hereafter. 

It is established bevond controversy, and conceded in 
the Master’s report, that all attempts to operate the pro- 
cess for practical purposes, either with the coil apparatus 
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exhibited in the patent or with any other convenient 
vessel known at the time, were abandoned after repeated 
and extensive trials by various manufacturers in different 
countries, some of whom had extraordinary inducements 
to use it if it possessed economical advantages over older 
processes. It was many years after the date of the patent 
after these efforts had been made, some of them at 
great expense, and had been abandoned, after the patentee 
himself had patented later improvements, and after both 
process and apparatus had been radically altered as well 
as supplemented by new agencies, all developed by subse- 
quent invention, that it became able to compete in the 
market with older processes. Since this it has only been 
able to maintain such competition, while manufacturers to 
whom it, with subsequent improvements, has been open 
(upon royalty during the term of the patent and without 
royalty or restriction of any kind during the eight or nine 
years that have elapsed since the expiration of the patent, 
and betore the accounting), have continued to use 
older processes in preference to it. 

Complainant has never manufactured by this process, 
either modified or unmodified. The only mode of reali- 
zing profit under it ever adopted by him has been by 
granting general licenses at a fixed rate of royalty to all 
manufacturers that were willing to take them. The 
royalty fixed by the patentee upon the invention in its 
original shape, before the addition of subsequent improve- 
ments, was five thousand franes for the first two and one- 
half million kilograms (5,512,500 Ibs.) per year (less than 
two cents per hundred weight), and five francs per 
thousand kilograms for all in excess’ of this amount. 
This included the exclusive right to the process and to all 
subsequent improvements, giving the grantee a complete 
monopoly (Moinier contract, p. 370-372). After the in- 
troduction of subsequent improvements, including those 
patented by him in May, 1860, complainant fixed the 
royalty at twenty cents for each one hundred pounds of 
fat where no lime was used, and half this where seven 
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pounds of lime per hundred weight was used. In no 
instance has this royalty been paid for the use of the in- 
vention in its original form, apart from later 1mprovements. 

It appears from complainant’s evidence before the 
Master that complainant had, during the entire term of 
infringement, only a fractional interest in the patent and 
in the royalties, profits and recoveries to be had there- 
under, and that the remainder of the title and interest was 
in astranger to the suit. Complainant has not shown 
what his fractional interest was. 

Complainant is asking for an award of profits several 


times as large as that reported by the Master, and on a_ 


basis of estimated savings, which defendants insist to be 
purely speculative and no part of which any manufacturer 
has ever been able te realize in practical operation. 


ASSIGNMENT OF ERROR. 
It is insisted that the Court below erred: 


First. In awarding complainant a recovery of royal- 
ties of twenty cents per hundred, together with interest 
theron, or any part thereof. 

Second. In overruling defendants’ exceptions to the 
Master’s report, and each of them. 
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It is submitted on behalf of defendants: 


First. That if profits are to be computed on the basis of 
the difference in cost of production between the patented pro- 
cess and older ones they must be limited to those profits 
affirmatively shown to be capable of being realized by the use 
of the process in the manner exhibited in lhe patent, in excess 
of those attainable by older processes, and can not include 
those only made possible by subsequent modifications; and 
that the evidence shows that the process as originally exhibited, 
could not, with the aid of all the knowledge and skill possessed 
by the patentee, or by the foremost men in the art, and with 
any convenient vessel then available, be operated on a manu- 
facturing scale with any pront over old methods, 
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The evidence on this point is cited and in part col- 
lated under the title, “ Practical Economy of Complainant's 
Process,” post. It does not depend upon expert opinions 
obtained for the purpose of evidence. It comes from the 
invariable experience of every manufacturer who under- 
took to use the process, from Moinier and Tilghman 
himself down to the Emerys, the latter since the patent 
was thrown open to the public. All these efforts were 
made under circumstances that made it strongly for the 
interest of the manufacturers to obtain the best practical 
results, and all, except that of the Emerys and Janssen, with 
the benetit of Tilghman’s aid, both in selecting apparatus and 
working it. They, without exception, show that, with 
the use of the apparatus described in the patent, or any 
other “ convenient vessel ” known at the time, neither the 
patentee nor the best informed manufacturers or experte 
in the art could obtain such results as would enable this 
process to compete profitable with the older processes. 
It is difficult to conceive of evidence more conclusive and 
overwhelming than that thus derived. 

Manufacturers may differ in their choice of processes 
clearly approximating each other in economy, but where 
there is a pronounced and substantial difference in 
economy between processes placed at their disposal they 
do not adopt or continue that which involves decided loss, 
or refuse to avail themselves of improvements capable of 
effecting material savings. 

The scientific tests which have been made since litiga- 
tion arose over this patent confirm the evidence drawn 
from the efforts at practical working, and show how each 
of the various modifications subsequently introduced have 
contributed to give to the process whatever economical 
value it may possess. | 

Complainant lays stress upon the patent not being 
confined to the apparatus shown in it, and there pointed 
out to be the best known to him, and insists that « com- 
parison of the results obtained by that apparatus and by 
old processes, is unfair to him. It would seem to be a 
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very liberal rule of protits that gave him all obtainable by 
what his patent pointed out as the best mode known to 
him. But, certainly he can not claim a larger measure of 
profits until he has shown that a larger profit was attain- 
able by his process through some other “convenient 
vessel” known to the art at the time. This he has not 
undertaken to show. On the contrary, the history of the 
efforts made to utilize the process proves affirmatively that 
it was not possible to work it economically with any “con- 
venient vessel” then known to the art, or that either 
Tilghman or other manufacturers were at that time able 
to contrive. 

No vessel, other than the coil apparatus, which could 
apply on a working scale the heat required by the patent, 
with sufficient unifornuty throughout the body of fat, 
without the introduction of steam (which was excluded by 
the terms of the patent, and was besides impracticable 
under the high pressure there called for), has ever yet 
been contrived. 

Though the improvements and modification subse- 
quently introduced have been held not to relieve defend- 
ants from infringement, the profits made possible through 
those modifications do not accrue to the complainant. See 
title * Practical Eeonomy of Complainant's Process,” post. 


Second. That where, ax in the present instance, com- 
plainant’s only mode of enjoying his franchise has been by 
licensing its use at a fired royalty, and where the withholding 
of this royalty is the only loss the complainant has suffered by 
reason of infringement, and the only pront defendants realized 
by using the invention unlawfully, instead of “pou the terms 
at which the patentee had placed it at the disposal of the pub- 
lie generally ; where the infringer does not enter into the profits 
of a close monopoly, hut only uses what erery one ix at liberty 
to use at the pre scribed ferms, and what it is the policy and 
interest of the complainant to have him use on such terms; the 
relative cost of production by the old and new process affords 
no measure of actual profits realized by defendants or withheld 
from eomplaina nt, and the royalty is the limit of complainant's 
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recovery, embracing as well all the profits which should equi- 
tubly acerue to complainant, as all the damages sustained by 
reason of the trespass. 

The only profits withheld in such a case are the fixed 
tolls or rent charges which the patentee has adopted as the 
mode of realizing on his property. Modes of computing 
profits applicable to cases where the franchise has been 
exercised as a close monopoly, would be speculative and 
misleading here. The inevitable effect of thus putting the 
franchise upon the market is to throw the different manu- 
facturers into the same competition that would exist where 
there was no patent, thus readjusting prices to correspond 
to any reduction in the cost of production, and giving the 
several manufacturers, in addition to the royalty or toll 
exacted, only ordinary manufacturers’ profits. 

Suppose, for instance, that the cost of manufacturing 
glycerine by the old process, was one dollar a pound, and 
a new process was invented by which it could be produced 
at a cost of twenty-five cents per pound. If the patentee 
of the new process retained the exclusive right to manu- 
facture, he would only have to compete with those who 
manufactured at the cost of one dollar a pound, and could 
sell at the same rate, thus saving the difference in cost of 
manufacturing. By taking this course he would obtain a 
very large profit per pound on all he sold, and the infringer 
who appropriated a share in such monopoly, might make 
the same profit per pound. But, while this policy would 
give the patentee seventy-five cents a pound profit, over 
ordinary manufacturers’ profit, it would give him that 
profit only on the comparatively small number of pounds 
which he could sell at the high price at which those who 
still pursued the old method were selling. There would 
be no tendency to increase his number of sales, or to give 
him any advantage in the market over rival manufacturers. 
If, before the adoption of his new process, he was selling 
five per cent of the glycerine used in the country, there 
would, be no tendency to increase that proportion, and he 
would receive no tribute from the other ninety-five per 
cent. 
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If, on the other hand, the patentee adopts the policy of 


putting the right to use his process on the market ata 
moderate royalty, that is, for some fractional part of the 
actual saving per pound, he obtains that smaller rate per 
pound on that manufactured by all the factories which use 
it, and if he makes the rates sufficiently moderate, he ob- 
tains that profit per pound, not simply on the quantity 
that has hitherto been manufactured by others as well as 
that manufactured by himself, but the reduction in selling 
price, which naturally follows the placing of the process 
in competition among the various factories, as distin- 
guished from holding it as a close monopoly, would tend 
to multiply the quantity of glycerine used, making it 
available for many purposes which, at a higher price, it 
was not available for, and leading to lavish use where be- 
fore it hid been but sparingly used. The smaller the 
rovalty, the more it tends to increase the sale and thus 
multiply the number of pounds upon which the royalty 
accrues. 

Suppose the royalty, in the case assumed, fixed at ten 
cents per pound and that the competition between the 


various manutacturers, all licensed at that low rate of 


royalty, has reduced the selling price of glycerine to one- 
quarter its former price, and thereby multiplied ten-fold 
the quantity sold. The patentee is obtaining but ten cents 
per pound, but he is obtaining that ten cents two hundred 
times where he would have obtained the seventy-five cents 
once, besides avoiding the investment of capital and labor 
necessary to carry on the manufacture himself, and the 
hazards incident to such manufacture. The manufacturers, 
on the other hand, have no exclusive rights, and have no 
part in a.monopoly. They are subject to the same compe- 
tition as before, and make in addition to their royalty only 
ordinary manufacturers’ profit. Their profit per pound 
instead of being increased will almost inevitably be de- 
creased, as the ratio between the cost of production and 
the profit per pound will remain approximately the same. 
If the profit has usually been twenty-five per cent. of the 
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cost, it would be twenty-five cents when the cost was one 
dollar, and six or seven cents when the cost was twenty- 
five cents per pound. A fair illustration of this is found 
in the testimony of complainant's witness, Shoemaker, who 
savs that in 1846 he made glycerine at an estimated cost 
of two dollars a pound, and sold it at tour dollars, making 
a profit of two dollars a pound. He has since bought 
glycerine at fourteen cents per pound. The reduction in 
the cost of manufacture certainly did not tend to increase 
the profit per pound, but the reverse. It would be absurd 
to say that the manufacturer who was selling at fourteen 
cents a pound was making two dollars a pound more profit 
than the one who was manufacturing under the old con- 
ditions (Dep. Shoemaker, p. 1236, a. 3-7; p. 1239, X. Y. 30- 
34.) 7 

The infringer, instead of trespassing on a monopoly 
and sharing the profits of that monopoly, at the rate which 
might be maintained if all competition was excluded, only 
avails himself of what is open to the public at a fixed toll, 
and derives no profit from his trespass beyond the with- 
holding of the toll which others are paying. 

Now, if, in a case where the policy of the patentee 
had been to put his process at the disposal of manufac- 
turers generally at a fixed toll, and thus multiply the num- 
ber of pounds that pay toll by the conditions of competi- 
tion that are secured by this policy, we are to estimate the 
protit of an infringer by multiplying the number of pounds 
he has sold under these conditions by the rate of profit 
the patentee would have made if he had retained a close 
monopoly, we are taking the exorbitant multiplicand which 
belongs to one policy and applying to it the manifold mul- 
tiplier which is only possible through the other policy, and 
obtaining a purely fictitious product, enormously out of 
proportion to any actual profit that has been made, or 
could possible be made by either patentee or infringer 
under either policy. 

Reeurring to the mathematical ratio before taken for 
illustration, while the relative profits to be made by each 
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of the two, policies will be represented by 75 multiplied 
by 5, and 10 multiplied by 200, respectively, the computa- 
tion applied to infringers would be 75 by 200.) This would 
be an ingenious method of computing penalties, but, asa 
mode of equitable relief, is mere jugglery. 

The protit obtained by the patentee where the fran- 
chise is farmed out on royalty is dependent on the fact that 
the cost to consumers is so reduced as to multiply the 
amount consumed, and the benetit of that reduction ac- 
crues to the public. The Master is in error in assuming 
that there is no evidence of such reduction, and equally in 
error in assuming that it was necessary for defendants to 
offer such evidence. The testimony of complainant’s wit- 
noss, Shoemaker, above cited, is most significant evidence of 
the fact. Tilghiman, in his application for extension, repre- 
sented the reduction in cost to be so much “* realized to the 
community, “and * saving to the country” (p. 1108). His 
Witness, Rogers, states that since the introduction of his 
invention the supply of glycerine in large quantities and 
at a comparatively low price has increased its consumption 
a hundred-fold.  (p. 1118.) 

But evidence on this point was unnecessary, for the 
moment the policy of placing at the disposal of the public 


generally, at a uniform royalty, is adopted, the reduction 
in cost of manufacture ettected by the process ceases to 
attord any indication of the profit per pound which either 
patentee, licensee or infringer realizes trom the process. 
The profits, outside of that royalty or rent-charge, depend, 
ws In case of any unpatented process, Upon purely conl- 


mercial considerations, 

The fictitious mode of estimating protits contended for 
by complainant would usually give, as the profit for a 
brief period on a single step in a complex manufacture, 
more than the accumulation of a lifetime in the entire 
manufacture, to which many other inventions, many un- 
patented machines and processes, extensive business skill, 
enterprise, good-will, and capital, had all contributed. 
The general application of such a rule would make manu- 
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facturing impossible, because of the illimitable hazards it 
would carry with it. 

Manufacturers are liable to tind themselves held as in- 
fringers where they have taken every precaution to avoid 
trespassing on the rights of others. What they suppose 
they have the right to use, and what the best counsel they 
can co sult advise them they have the right to use, they 
sometimes find the courts hold to be an infringement. The 
courts themselves take at different times, with equal confi- 
dence, opposite views of the same question of infringement. 
There is no class of rights where there is more room for 
honest difference of opinion. It would not be easy to con- 
trive a more effectual means of suppressing all enterprise 
and progressiveness in manufacturing, than by administer- 
ing crushing penalties for every overstepping of the indef- 
inite and indeterminate lines by which most such fran- 
chises are bounded. It is not to the inventor alone, but to 
his work supplemented by the practical and enterprising 
manufacturer, that we owe the introduction to the public 
of substantial improvements in the arts. The work of 
the inventor would usuaily be unprofitable to himself and 
unavailable to the public if that work were not taken up 
and carried on by manufacturers who have special facili- 
ties, or special skill, in their respective departments. If 
the measure of recovery administered in these cases is to 
be in excess of what is necessary to fairly compensate the 
patentee, and multiplied upon the speculative basis here 
contended for, the law would not only be made unjustly 
oppresive and destructive to the manufacturing interest, 
but would defeat its own ends by deterring manufacturers 
from introducing any modification or improvement in 
their art, because of the danger they ineur of unforeseen 
constructions of apparently abortive or dormant inven- 
tions, bringing upon them excessive judgments that more 
than wipe out all their investment, all the proceeds of 
their industry, and all their other possessions, wrecking at 
once all accumulations of the past and all prospects for 
the future. 
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The deposition of Jas. N.Gamble illustrates the num- 


ber of machines, processes and commercial conditions 


among which the credit for profits in the manufacture of 


candles and glycerine must be divided, many of the imple- 
ments and processes being such as may individually claim 
profits on the same speculative basis as the Tilghman (p. 
1345 a. 55). 

| In Tilghman Vv. Mitchell (9 Blateh.. }. 1),the Court had 
not before it the same case of infringement, or one in 
which so many modifving agencies entered into the work 
of defendants, as in the present instance, or the evidence 
by which the agency of these modifications in effecting 
the result is shown in the present cause. The question 
of the effect of established royalties for general use of the 
invention, in fixing the measure of recovery, was excluded 
from consideration. The Court, says, distinctly, in its 
opinion, that 


“* Detendant’s counsel did not dispute that, if the sav- 
ing of the lime, sulphuric acid and fat, was due to the use 
of the plaintiff's process, the plaintiff was entitled to the 
ralue of such saving or profits.” (p. 16.) 


Defendant's counsel, in that case, evidently chose to 
withhold the evidence as to established royalties, on the 
theory that, by so doing, they would avoid aftording the 
basis for any recovery at all. 

The question here presented is quite distinet from 
that in the Carrood cases (94 U.S., p. 695). The Court 
there held simply that profits accruing to defendants by 
reason of the use of complainant’s invention, are not to be 
withheld because in other and independent parts of their 
business defendants have made a loss, The profits in that 
“ase were such as accrued to and remained with the de- 
fendants, being profit obtained by the use of the invention 
in repairing their own property. It was a case where the 
saving necessarily accrued to and was realized by the in- 
fringer, as distinguished from the case where it was a sav- 
ing tending to reduce the eost of the article on sale in 
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competition with others. It is to be observed, also, in 
connection with this case, that the Court comments upon 
the deticiency of the record in the matter of the account, 
and explains that it is picking out of it a basis of recovery 
in order to bring to a close protracted litigation. There 
was no showing of established rovalty, or other basis upon 
which recovery could be had. After referring to this case 
in Root v. Railroad Company, 105 ULS., p. 189, the Court 
» takes care to point out that the rule which gives profits 
in equity was formulated 


—_— ~>_—_ « 
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* Out of tenderness to defendants, in order to mitigate 
the severity of the punishment to which they might be 
subjected in an action at law for damages, and because it 
was thought more equitable merely to deprive them of the 
actual profits arising from their wrong, than to make no 
allowances. in estimating damages, for the cost and ex- 
pense of the business in the prosecution of which they 
had violated the rights of the complainant.” — (p. 215.) 


And points out that 


«The jurisdiction of equity is adequate to give the 
proper remedy, whatever phase the case may assume.” 
(p. 197.) 


This rule is summarized in Ist Story, Eq. Jur., section 
A | 
28. us follows: 


“ But courts of equity are not so restrained; although 
they have prescribed forms of proceeding, the latter are 
flexible, and may be suited to the different postures of cases. 
They may adjust their decrees, so as to meet most, if not 
all, of these exigencies; and they may vary, qualify, re- 
strain and model the remedy, so as to suit it to mutual and 
adverse claims, controlling equities and the real and sub- 
stantial rightsof the parties.” .. . . “So that one of 
the most striking and distinctive features of courts of 
equity is, that they can adapt their decrees to all the vari- 

. eties of circumstances Which may arise, and adjust them to 
all the peculiar rights of all the parties in interest.” See 
Sanders v. Logan, 2 Fish. T67 (170). Packet Co. v. Sickles, 
: 19 Wal. 611 (617). 
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Third. That where thereisa definite ly ascertainable meas- 
“re of compensation that will lo complete justice lo hoth par- 
ties, On the hasis of royalty, and thie profits are indefinite and 
speculative in amount, the former rather than the latter should 


he adopted as the measure of recore ry. 


Profits are adopted as the measure of recovery in 
equity, not as an arbitrary and inflexible rule to be admin- 
istered without reference to the circumstances of the case, 
but rather as usually affording a mode of putting each 
party in the exact position tne would have occupied if no 
trespass had been committed.  [f, for any reason, this basis 
of estimating the recovery would fail to serve that purpose, 
and there is at hand some other measure that precisely ac- 
complishes that purpose, the ground for its adoption ceases 
to exist, and it has no application. Tt is subordinate to 
the primary rule of equitable relief, which is to apply such 
remedy as, under all the cireumstances of the case, shall 
most exactly serve to restore both parties to the status 
they would have occupied if the rights of complainant 
had been respected. [tis only as an aid in the adminis- 
tration of this primary rule that it has any virtue. The 
sine rule to which it owes its existence requires its sub- 
ordination to any more accurate criterion of the actual 
equities of the respective parties which the circumstances 


of the case nfay afford. An indiscriminate application of 


it,as if it were the ruthless master instead of the pliant 
servant of the court of equity, would, in this class of cases 


particularly, lead to enormous injustice, doubly so if 


coupled to speculative modes of estimating profits whieh 
tend to accumulate upon single steps ina complicated 
manufacture many fold the actual profit) possible to be 
made out of the entire manufacture with all the varied 
elements and agencies that) euter Into it. Nee cases 
ahove cited, 


Fourth. That where ad royalty has werer heen paid tor 


the use of the inrention «as originally exrhihited in the patent, 


hut only athe; its ineorporation ay, sithsy quent mm prove pients, 


rt 
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that royalty must be apportioned between the original invention 
and the subsequent improrements ; and where one royalty has 
been exacted for it in its original form, and another after it 
has bee i improved On, the former rather than the latter affords 


the proper Mmcasre, 


The only license that appears to have ever been made 
betore the process and apparatus had undergone extensive 
modifications, representing years of subsequent invention, 
is that of Moinier & Co. (p. 392). This gave the exclusive 
right to the monopoly, with all subsequent improvements, 
forall France, the principle candle manufacturing country 
of the world. This was a much more valuable right than 
a mere non-exclusive license. The rovalty fee for this ex- 
clusive right was about two cents per hundred pounds on 
the first tive million pounds, and about four cents there- 
after. This gave the licensees exclusive right, not merely 
to the particular apparatus and process shown in the pat- 
ent, with all “convenient vessels” included under the 
patent, but all the improvements thereon that might after- 
ward be made by Tilghman. 

The twenty cents per hundred license fee was only 
adopted after there had been substituted for “ any conven- 
lent vessel” known to the art at the time, an organized 
machine applying agents that were excluded by the impli- 
cation of the patent, and effecting results not attainable by 
any means known to Tilghman or any other worker in the 
art until developed by vears ot experiment and invention, 
and including, among others, the modifications embraced 
in Tilghman’s 1860 patent. Where seven per cent of lime 
was used half this royalty was charged (p. 1119). 


Fifth. That. if appearing trom complainant's eridence 
that complainant WAS, during the entire term of the infringe- 
ment, owner of only a fractional interest in the patent and the 
royalties, profits, and recoveries thee reande r. and complainant 
having failed to show what the extent of that fractional inter- 


ext ix, the PECOTCTY Can only he nominal damages. 
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Tilghman sued as owner of the patent which was 
granted to him. In the progress of the account it appears 
from his own witness (2. C. Tilghman, p- 1248, a. 9-10), 
that he is, and has been throughout, the owner of only a 
fractional interest in the patent and in all rights accruing 
thereunder. The extent of his fractional interest does 
not appear; the burden was upon him to make it appear. 
It is not simply a tractional interest in the recovery that 
is outstanding, but an interest in the patent itself and 
every thing growing out of it. What damage the com- 
plainant has suffered or what profits he is entitled to 
recover can not be ascertained in the absence of a showing 
as to the extent of his interest. It is not a disability to 
maintain suit, but a limitation upon the extent of damages 
or profits to be recovered, that arises under this state of 
facts. Complainant can not, even after interlocutory de- 
eree, obtain further affirmative reliet, when he discloses, in 
seeking it, his lack of equity to It. 

In Jones v. Morehead (1 Wall. 155), the interlocutory 
decree had, in terms, passed upon the question of intringe- 
ment by the devices involved in the account, but the court 
held that, even under that decree, complainant could not 
have a reeovery Which, upon the facts disclosed in the ae- 
count, he was not entitled to, notwithstanding the finding 
in his favor in the interlocutory decree. That case goes 
much further than it is necessary to go in the present case. 
The fact disclosed upon the account was one specially 
within the knowledge of complainant, and in the ascer- 
tainment of which detendants were guilty of no laches. 
Any advantage that might have been obtained trom it as 
affecting the interlocutory decree may be lost to defend- 
ants, but any effect which it has upon the question of 
profits of which complainant has been deprived, or dama- 
ges he has suffered, must be aecorded it in the computa- 
tion of such profits or damages, 


Nirth. That ochen the tribunal of last resort had COl- 
strued thi pate yh as limited ha the specific derive shown, that 
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construction of it became a restriction on the scope of the 
patent, and so remained until revoked; that during the period 
this construction remained unmodified, no person could ineur 
liability asx in fringer by acts which did not trespass “pon it as 
so construed: and that defendants are not chargeable for any 
infringement between the date of this decision (March 2, 1874) 
and the expiration of the patent. 


It is with reference to the law, as construed by the 
court of last resort, that the public have to regulate their 
conduct. The construction placed upon a statute, a grant, 
or an instrument, by that court, controls its legal effect, 
and by that construction the lawfulness of every act com- 
mitted while it remains unmodified must be determined. 
When the Supreme Court had construed this patent, it was 
by their construction of it, as if introduced into the very 
language of the patent, that the public were bound to 
govern their action. These defendants abstained from 
any trespass under it as thus construed, and during that 
time are chargeable with no infringement. 


Serenth. That where the construction of the patent was 
so doubtful, that the Supreme Court once authoritatively con- 
strued it to the same effect as the defendants have, a court of 
equity ought not to assess interest against defendants; and 
that it would be specially harsh and unjust to assess interest 
over the time interrening betireen the first construction of the 
of the Supreme Court and its recent reversal, when defendants 
were acting in accordance with the decision of that court. De- 
fendants should not be punished for withholding a payment 
this court had decided they did not owe. 


What has been said under the last preceding proposi- 
tion is applicable here. Beyond this, whatever discretion 
the Chancellor may have in a case in equity about allow- 
ing or withholding interest, should be exercised to miti- 
gate the severity of a decree which visits heavily upon 
these defendants the consequences of the revolution in 
the opinion of the court. After relying more than ten 
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years upon the carefully considered opinion of the court, 
and regulating their conduct and business enterprises ac- 
cordingly, this decree falls with peculiar severity upon 
them. 

If that opinion had been otherwise, they would have 
had the alternative either to proceed under payment of 
royalty or adopt some other process. If this Court 
were now to visit upon them any judgment beyond such 
royalties, it would be in effect placing upon them a penalty 
for having governed their conduct in accordance with that 
opinion, while no such penalty is necessary to do complete 
justice to the complainant. 

Complainant has urged that because defendants were 
persuaded to cease paving royalties to Tilghman by an at- 
torney who represented other defendants, in litigation then 
pending adverse to the patent, iin especially severe remedy 
should be administered. If defendants had themselves 
incited or organized a defense against the Tilghman patent 
and if it had been so evident that the patent was valid and 
entitled to the broad construction now given itas to exclude 
the presumption of good faith in making such a defense, 
there would be more reason in this argument, though it 
would still be inconsistent with the administration of 
equitable relief. But the facts are the precise reverse of 
this. Defendants did not induce others to resist the patent, 
or instigate opposition to it. They continued to respect 
the patent when other manufacturers, acting under the 
advice of counsel, had ceased to do so. This placed them 
at special disadvantage in the market. When advised by 
reputable counsel that they were not liable to royalty, 
they exacted the strongest assurance of good faith that 
this counsel could give them. When the distinguished 
counsel who represented the defendants in the litigation 
then pending, including Mr. Evarts, Mr. Kellar, and Mr. 
Collier, were advising that the defense against the patent 
was complete, when the case was so strong that this Court 
not only hesitated but in the first instance decided in tavor 
of detendants, it certainly can not be said that the defend- 


MEASURE OF RECOVERY. 23 


ants are not entitled to the presumption of having acted 
in good faith. If there was a conspiracy, they were the: 
victims, not the promoters of it. If there was a proba- 
bility of its being determined that Tilghman was not en- 
titled to royalty on their apparatus, the only prudent 
course for them was to withhold that royalty pending the 
litigation. If it was withheld, and the litigation deter- 
mined in his favor, it was still possible for him to be made 
whole by a recovery of it,or so much of it as might be 
due him. If, on the other hand, they continued to pay, 
and the determination was ultimately adverse to Tilghman, 
they could not recover back the royalties so paid over. 
The course they took was not only a reasonable one, but 
it was one which was afterwards justified by the decision 
of the Supreme Court as then constituted ; and while that 
decision has been reversed, it would be a harsh rule which 
held these parties responsible for falling into an error in 
which they had such company. 


Kighth. That the invariable rejection of this process by all 
who endeavored to use it in its primitive form, and the continued 
uxe of older processes, both during the term of the patent and since 
its expiration, by manufacturers who were familiar with this, and to 
whom it, with all its improvements, was open, afford the most con= 
vincing proof that the patented process was incapable of adding any 
such enormous profit as that attributed to it by the Master ; that the 
correctness of the verdict thus pronounced is confirmed by further 
fests on a working scale ; and that xp culations or estimates tmeon- 
sistent with these facts must be treated as unsound and misleading. 


An inventor can usually figure out on paper a value 
for his invention, ‘enormously in excess of anything that 
can be practically realized from it. He can furnish statis- 
tics and calculations by which to demonstrate his estimates. 
He can do everything except realize those estimates. 
When it comes to this test there is some equation which 
has been overlooked, the scientific nature of which may 
elude detection, but the economic etteect of which wipes 
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out the product of his calculation and wrecks all his fasei- 
nating theories. When the most searching scientitic eriti- 
cisin fails to discover any flaw in his estimates, the most 
skillful practical working often fails to obtain any part of 
his results. His estimates are in the field of romance. 
The practical results have to be worked out in a sterner 
field, where unknown quantities often swallow up known, 
and where unforeseen commercial conditions are apt to 
become a controlling factor. Any award which discards 
the facts furnished by practical working and substitutes for 
them the estimates which are in irreconcilable conflict 
with such faets, is certain to be unjust and liable to be 
ruinous, 


PRACTICAL ECONOMY OF COMPLAINANT S PROCESS. 


First. The question of the practical economy of the 
patented process, (is compared either with older processes or 
with the sibse quent mod fications used by defendants, are lis- 
tinct trom the question of utility and infringement here tofore 


determined, 


This Court has held that complainant’s patent can not 
be impeached for want of utility; but the question of the 
comparative economy of it and older processes was not 
involved in that issue. Where want of utility is urged 
against the validity of a patent, the question is not one of 
comparative utility —whether the invention is better or 
worse than something that went before; but simply 
whether the invention is capable of operation for some 
useful purpose, or, in other words, for some purpose not 
pernicious, The presumption is always in favor of such 
technical utility as is necessary to sustain the patent, and 
the burden is heavily upon defendants who are attacking 
its utility. When the question arises upon account as to 
the extent of the practical advantage of the patented im- 
provement, the burden is shifted, and the complainant 
must prove affirmatively, and by definite and satistactory 
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evidence, any comparative practical utility that he relies 
upon as a basis of recovery. Evidence that would effect- 
ually protect a patent against an attack for want of utility, 
where the question of its validity was to be affected, would 
often fail to afford such proof of affirmative value as to 
support any recovery. Indeed, the very evidence which 
would protect a patent against impeachment for want of 
utility might affirmatively demonstrate its deficiency in 
economic utility over other known methods, and limit the 
complainant to a nominal recovery. 

So, too, when the Court determined the defendants’ 
apparatus to infringe the patent, it did not, and could not, 
determine the extent to which the advantages of defend- 
ants’ manufacture were attributable to what was borrowed 
from the complainant’s patent, and how far they were due 
to modifications introduced into, or superadded upon, the 
original invention. The Court in terms disclaims passing 
upon these questions. If pertinent at all, these questions 
are now betore this Court for the first time. 


Second. The concurrent experience of all who undertook to use 
the process for practical purposes, aided by every suggestion as to 
“convenient vessels” Tilghman was able to make them, or that was 
available in the art for some years after the patent, shows that its 
practical disadvantages, when applied on a manufacturing seale, 
more than offset its theoretical advantages. 


From the testimony ot Moinier (}>. 345), it appears 

that Tilghman, soon after his patent was out, went to 

Paris, the very head-quarters of saponifying fat, and to 

— one of the largest establishments there, and undertook to 
put this process in practical operation. He made a con- 
tract with this establishment by which it was made im- 
mensely to its advantage to make the process operate suc- 
cessfully, if it were possible. By this contract he gave to 
Moinier & Co. the exclusive right under this patent and 
all improvements for France (the foremost manufacturing 
country in this art) for the full term of the patent, upon a 
rovalty of five thousand francs for the first two and one- 
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half million kilograms of fat treated, and tive franes per 
thousand kilograms for all in excess of this amount. If 
the process had been capable of making one-tenth part the 
saving now claimed for it, Moinier & Co. would, under 
this contract, have been in possession of an enormous 
monopoly. No stronger inducement to make the experi- 
ment successful could have been offered. They spent forty 
thousand franes in the effort. They had not only the 
benefit of the patent, but the personal presence and sug- 
gestions of Tilghman, and his brother, who was interested 
with him in the patent. They had every facility that a 
leading manufacturer, in the leading city in this art, could 
command, If there were other * convenient vessels ~ then 
known and capable of being applied in this process, Tilgh- 
man had the opportunity of introducing them, and Moinier 
& Co. the strongest Incentives to avail themselves of them. 
The experiments were continued for some time. Though 
it be conceded that they did not establish the inoperative- 
ness of this process, it is certain that they demonstrated 
its want of commercial economy to the satisfaction of the 
manufacturer who had evidenced by his conduct his desire 
to avail himself of any advantage it might afford, and 
who had the strongest Interest in its success, 

It is significant that, during all these experiments, 
neither Tilghman nor others thought of the modifications 
In apparatus and conditions which were developed by 
years of subsequent experiments, and are now insisted 
upon as obvious expedients. 

Moinier testifies, In answer to fifth interrogatory 
(p. 346): 

* We made numerous experiments relative to the pat- 
ents Immediately after signing the contract. They were 
made by Mr. Tilghman, aided by some of our workmen. 
Personally IT have never assisted with my own hands at 
these experiments. I contented myself with being pres- 
ent, as was my right and my duty. Mr. Richard A. 
Tilghman, the possessor of the patent, Was present, and 
worked at the first experiments with his brother during 
ten or fifteen days. Mr. Richard A. Tilghman, on leaving 
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the factory, left his brother to represent them with my 
society and to continue and to direct alone the exper- 
ments described in the patents.” 


In answer to the sixth interrogatory, he says : 


“The results of these first experiments, as well as 
those that followed, were entirely useless, and productive 
of no good. . . . Although the mixture of water and 
tatty matter was, during its passage in the coil, subjected 
to a temperature which I estimate to have been above 
five Poms ten degrees (500°) and a pressure of more than 
twenty atmospheres, the decomposition of the fatty mat- 
ter was never complete, and never produced fat acids and 
glycerine, but only an altered fat matter, which, when 
washed, produced acroleine to such a point as to fatigue 
the workmen who assisted at the experiments.” 


Also in the seventh Interrogatory, 


* All the experiments were made in conformity to Mr. 
Tilghman’s directions in his said patent. As I have al- 
ready stated, Mr. Tilghman, the patentee, and his brother, 
were personally present at the said experiments, which 
they directed, The placing of the apparatus and the con- 
ducting of the experiments were for them alone, and under 
their exclusive directions.” 

“1 satistied myself, after two different trials, that 
Mr. Tilghman, with his method and apparatus, could not, 
at our factory, produce fat-acids and glycerine. I’say and 
believe that any manufacturer using this method would 
not succeed better than the inventor, Mr. Tilghman, nor 
be able to draw any profit from it.” 


Tilghman, in order to meet this testimony, testifies 
that he did make these experiments work. We can quite 
afford to concede that these experiments were worked to 
Mr. Tilghman’s satisfaction, so far as convincing him that 
fat-acids and glycerine could be got by that process—an 
interesting laboratory experiment, as demonstrating the 
scientific fact, which, while it may be sufficient for the 
purposes of determining the validity of the patent, is not 
sufficient for the purposes of giving more than a nominal 
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recovery in the way of profit or damages. Whatever 
might be said about the relative weight to be attached to the 
testimony of these witnesses—whether Mr. Tilghman, a 
strongly interested party, and having his imagination and 
his interests working upon his memory for vears before 
he testified, or Moinier, who has no interest in this litiga- 
tion, is entitled to the most credit in their testimony as to 
the operativeness of the process—it’ is quite sufficient, 
when we come to the question of practical advantage, 
that the transactions, measured as they must be, too, by 
the considerations that must have been operating upon the 
two parties, show that they did not demonstrate its prac- 
tical, economic utility to a sufficient extent to induce this 
company to continue to use it, even under conditions 
Which, if it possessed any considerable advantage, would 
have given it the control of the art in France. 

Pufts given to Mr. Tilghman at the time Moinier was 
contemplating introducing this or experimenting with it, 
fascinated by the theories that Mr. Tilghman had im- 
parted to him, putts for advertising purposes, if ever to be 
considered as evidence, can have little weight against the 
outcome of these business transactions. 

Tilghman now abandoned France for England, and 
went to Price’s candle factory. It was certainly under a 
management that was eager for the introduction of exper- 
iments. Tilghman had the advantage of any experiments 
made meanwhile, but still had no “convenient vessel” 
that would enable the manufacturer to use the process on 
a commercial scale. It was tried and objected to, as not 
of commercial utility, though its beauty as a chemical ex- 
periment was conceded; finally, after moditications had 
been made by Mr. Wilson and his engineer, Mr. Cooper, 
it appears to have been applied on a limited seale tor the 
treatment of palm oil, a fat that is more readily decom- 
posed than others, and which is not involved in this con- 
troversy. The Tilghman process, even in modified torm, 
seems never to have superceded the old process in that 
factory, or to have been applied for any purpose other 
than the treatment of this exceptional oil. 
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There is no testimony in the Record that proves that 
the process, under any modifications whatever, was ever 
introduced into the Price candle factory. Mr. Tilghman, 
the witness who testifies as to what was done, says that he 
never saw the apparatus or the process carried on there; 
he says he made experiments with his coil apparatus in 
the factory of the Price Candle Company. They declined 
to use his process as exhibited by him. Mr. Wilson and 
Mr. Cooper insisted upon modifications. 

On page 112, in a paper trom Mr. Wilson, which is 
introduced by the complainant, speaking of Mr. Tilgh- 
man’s experiments, he says: 


“Tle proposed to effect this by pumping a mixture of 
fat and water by means of a foree pump, through a coil of 
pipe heated to about 612° Fahrenheit. kept under a press- 
ure of about 2,000 Ibs. to the square inch. 


This paper is in 1856, two years after the date of the 
patent. 


* And he states that the vessel must be closed, so that 
the requisite amount of pressure may be applied to pre- 
vent the conversion of water into steam. This is, all 
must admit, a beautiful, original, chemical idea, well car- 
ried out; it has. vet to be prov ed how far it can compete 
successfully with distillation. We have made an arrange- 
ment with Mr. Tilghman, which will give us the means of 
teating its commercial merits. 

“] went with my chemist assistant, Mr. Payne, to see 
Mr. Tilghman’s little apparatus at work, and in the course 
of some experiments which it led us to try, or rather to 
try over again, it struck me that steam passed into the fat 
at a high temperature should effect by a gentle process 
what Mr. Tilghman aimed at effecting by a violent pro- 
cess, the re solving of the neutral tat into glycerine and fat- 
acids. We proved that this was so, and that the glycerine 
distilled over in company with the fat-acids, but no longer 
combined with them.” 


That is he found more practicable the distillation pro- 
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cess Which has been ridiculed by complainant as inoper- 
ative. 
A letter written from Wilson to Tilghman under date 


of July 13, 1865 (more than eleven years after the date of 


this patent, and more than five vears atter Tilghman’s 1860 
patent had been issued), and evidently in answer toa letter 
from Mr. Tilghman, describing the modifications that had 
been introduced, is significant as showing by what slow 
stages these modifications were worked out, and the im- 
portance attached to them as they appeared (p. 842): 


“Dear Siv: Uthank you for your letter of 19th of June, 
which [ have laid before the Directors to-day; and they 
will be much obliged if you will, as vou kindly offer, pro- 
cure for us tracings of the working drawings of the appa- 
‘atus now in use for your process in America, and most 
approved by you, at any such cost as you mention—of 
about twenty dollars. You will tell us, in sending them, 
how to pay the money. 

You are right in) supposing that the apparatus we 
have now at Battersea is just what vou saw or heard about 
when you were here. There is a stirrer in each vessel, but 
plainly insufficient for the proper contact of the water 
with the fatty body. [ should think we may very prob- 
ably use our present digesters for the outer iron vessels of 
your apparatus, putting them, of course, up on their ends. 
They are very much the shape of the vessels you describe. 
You do not mention what quantity of water you put to 
the fat. [should think it might be well to put it in at 
two doses. Drawing off the first when it has taken up the 
bulk of the glycerine, and then finishing off with fresh 
water, to take the last part of it away: using this water 
again as the first water for a fresh charge of fat. But, 
very likely, you already do this. The whole of your letter 
now being replied to, as well as of the previous one, was 
of much interest to us. If any further matters occur to 
vou as worth mentioning, in connection with the working 
of the process on your side, we shall be much obliged by 
your stating them when vou write again.” 


A letter from Tilghman to Thomas Emery & Son, of 
Cincinnati two vears anda half after the date of his pat- 
ent shows that his experiments in London and Paris were 
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not as satisfactory to him at the time as since represented, 
and that he had already realized the necessity of making 
substantial modifications, though he had not yet developed 
the plan that some years afterward gave the first results 
that were commercially practicable (p. 841): 


14 SovrTnamptTon Piace, Evston SQuare, 
Lonpon, June 25, 1856. 
Tuomas Emery & Son, Cincinnati. 

Gentlemen: | have received from Mr. Davenport vour 
favor of 30th of May, last. Our experiments in the fae- 
tories here and in Paris have shown that, on the large 
scale, the decomposition of fats by water Is more conven- 


jently effected by modifving the apparatus originally pro- 


posed, so that the fat and water are exposed to a compara- 
tively lower heat and pressure for a longer time, instead of 
a very high pressure tor a few minutes, and a considerable 
quantity of material is treated at one charge, in an ordinary 
steam boiler lined with lead or copper and provided with 
an agitator, in place of using the continuously-working 
pumps and coil of pipes. At a pressure of 225 pounds 
per inch tallow or palm oil or lard stearine is completely 
decomposed in five hours. In the course of a few months 
we shall probably have goi.g on at Price & Co.'s works an 
apparatus on the above plan capable of treating several 
tons per day. Until my process is in actual use in England 
I have decided not to begin its introduction into the 
United States, and, therefore, can not at present reply to 
your request’ as to terms of sale. As soon as it is well 
established here I intend returning home, and will imme- 
diately communicate with you. I give below answers to 
such of your questions as [| have materials for, and remain, 
Very respectfully yours, 
R. A. TineguMman. 


Even with these modifications, the apparatus doer het 
seem to have ever been used practically for the treatment 
of tallow in Price’s factory. 

Tilghman’s next effort was at the factory of Grant, 
in Philadelphia, in 1859. Here again he had the best ta- 
cilities, and the manufacturer had large inducements to 
succeed. Such modifications as had been introduced be- 
tween 1854 and 1859 were available. Tilghman was pres- 
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ent to superintend and assist. The result was a rejection. 
Grant testifies that he had been in the business of manu- 
facturing adamantine candles for cighteen vears: that 
from the Fall of 1859 to very nearly the beginning of 1862 
they were trying the Tilghman process, but not using it 
continuously, Ie is asked (]). 341): 


7 (). S, In such process, i i operated hy Vou, lid Vou 
employ a coil apparatus such, or substantially such, as 
that shown in the drawings annexed to said letters patent % 

A. No. : 

VQ... What form of apparatus did you employ 7 

A. A evlindrieal digester, with spherical ends. 

10. From whom did vou procure it 7 

A. From Mr. Riehard A. Tilghinan himself. We 
used two: the first of which was furnished by him, and 
the second one we had made. 

Q). 11. Will vou now state how long vou used this 
process ; the manner in which you used it: the heat and 
pressure emploved ; and the result of the process 7 

A. From the time we commenced to use it until we 
ceased to Use it Was about two Vears, We used it in Cole 
nection with a high pressure boiler, and with fires under- 
neath the digesters. The heat was—the pressure was 
about one hundred and sixty pounds to the square ineh : 
and the heat was such as would be indicated by that press- 
ure. The result of that process was a decomposition into 
fat-acids and glycerine, which, from its dissimilarity. to 
fats of like kinds which we had decomposed by the old 
lime-saponification process, we concluded were impertect. 
There was a deadness of crystalline or granular forma- 
tion, such as we were accustomed to in the old lime-sapon- 
ifieation process, 

M12. Was lime employed by vou in the Tilghman 
process f It so, state the pereentage ot lime used rel- 
atively to the fat. 

A. ©6We used the process, a portion ot the time, with- 
out any lime: 2 pottion of the time, with a half per cent ; 
sometimes with one percent; and sometimes, occasionally, 
with a higher percentage. . 

W135. What provision, if any, was made for the agi- 
tation of the tat during its treatment 7 

A. It was agitated by paddles on a shaft running 
through the digesters from end to end. 
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(J. 14. Did you ever use the process without this 
ugitator, and without steam generated in a separate boiler 
from that in which the fat was contained 7 

A. We never used it without the agitator. I think 
we never used it without steam. 

WV. 15. Was there any change in the mode of gener- 
ating and communicating steam to the digester in which 
the fat was contained’ If so, state what such change was. 

A. I think, at first we used a low-pressure boiler, 
until the pressure in the digester was equal to that in the 
boiler. Subsequently we got a high-pressure boiler. 

(J. 16. State whether or not you voluntarily aban- 
doned the use of the Tilghman process; if so, why ? 

A. The primary reason was that we found it was 
costing us too much. We lad abandoned the attempt to 
make candles successtully by the process alone, and had 
tried it in connection with distillation, sometimes by dis- 
tilling the stock or fat-acid after it had been decomposed 
in the Tilghman digesters, and sometimes mixing tallow 
that had been decomposed in the digesters with palm-oil 
that had been distilled after decomposition with sulphuric 
acid. The distillation of tat-acids decomposed in the 
Tilghman boiler was very gassv when about two-thirds of 
the distillation was complete. The candles made from a 
mixture of tallow decomposed in the Tilghman boiler, and 
palm-oil acidified by the sulphuric acid process, and dis- 
tilled, were of a grayish tinge of color, and inferior to 
those made by the sulphuric acid process, and sold at less 
prices on that account. Toward the close of our use of 
the Tilghman process, we used less proportions of tallow 
decomposed in them, and larger proportions of palm-oil 
distilled after acidification by sulphurie acid, and got bet- 
ter candles. 

W.17. Did you ever make candles from the product 
of the Tilghman process alone: and, if not, why not ? 

A. [don't recollect that we ever made any by that 
process alone; but we may have done so, We could not 
make a good-colored stearic acid. We could not make 
the material press right. It was too dead or ungranulae, 
which was one of our reasons for endeavoring to work it 
with the palm-oil acidified with sulphurie acid and dis- 
tilled. 

18. Were you able to make a good candle by dis- 
tilling the fat after it had been treated by the Tilghman 
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iA. io. 

W.19. Was this a profitable mode of treatment ? 

A. No, it was unprofitable. 

20. What supervision, if any, was exercised by 
Mr. Tilghman, the patentee, of his process as practiced at 
your manufactory 7 

A. Ile was there frequently. Tle suggested all the 
modes of treatment. Tle advised that, although the water 
would thoroughly decompose the tat, he considered it bet- 
ter to use a little lime, say one-half per cent., to hasten 
the operation.” eee 

“1. 39. State whether the emplovinent of the Tilgh- 
Ian process by you was profitable or unprotitable. 

A. It was unprofitable; that is to say, the profits of 
the business were not equal or nearly equal what they 
would have been by the sulphurie acid process.” 


In another deposition he testifies concerning the same 
(p. 1050): 


“O.9. For how long did you use such process 7 

A. From the time we commenced until we finally 
ubandoned it, | think, was about two years. There was 
quite an interval between the time we stopped using it 
regularly and the time that we made some tinal decompo- 
sitions with it. 

VW. 10. Why did vou abandon it? 

A. Beeause we couldn't make satisfactory candles, 
or make them as cheaply as we could by the sulphuric 
acid process, 

14. Did you at any time manutacture candles from 
the product of that process alone % 

A. We might have made a few candles, but we never 
made a day's moulding of them. 

VW. 15. What did vou do with the product of such 
process, prior to its being made into candles ? 

A. We mixed it, before pressing, with stock that had 
been distilled, and by this process we made most of the 
eandles during the period we had the water process in 
use: but we distilled, for a time, the whole produet ot the 
water decompositions,” 


Ten vears after that experiment, he testifies that he is 
still engaged in decomposing tats: (p. 1046 a. 4-6 ), and 
still uses the distillation Process, 
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Mr. Tilghman had at that time modified his process, 
not only in respect to the use of a very substantially diff 
erent degree of heat and pressure, but he had introduced 
the highly heated steam within the tank, and instead of 
one digester heated as his coil apparatus was heated by 
fire directly applied (the only mode of applying heat to 
any kind of apparatus suggested in his patent), a digester 
connected with a steam boiler, from which the steam was 
introduced into the digester. To do this, he had neecessar- 
ily abandoned the conditions of pressure and temperature 
mentioned or suggested in his patent, which would have 
been incompatible with the incroduection of the free steam 
within the digester. If you introduce steam in the diges- 
fer, vou must have free communication between the diges- 
ter and the boiler. This subjects the boiler and all con- 
nections to the same amount of pressure that you have in 
the tunk. Now .while it isa comparatively simple problem 
mechanically, to Introduce steam under a pressure of two 
or three hundred pounds, the problem that is presented 
when vou come to introduce steam from a boiler into a 
tunk, or any capacious receptacle where the pressure is 
anvthing approximating the pressure required where water 
and heat are the sole agents, becomes a stupendous one; 
one Which has never been solved in the use of this process, 
even to this day: one which Professor Smith says, would 
be iit impracticable oie’. (]). O13 it. 17-19.) 

While the repeated cantions in Tilghman’s patent 
against allowing steam in tne heating apparatus has been 
held not to limit lis patent to a case where steam was 
excluded, it certainly tended to pomet those who under- 
took to use his invention away from rather than toward 
the introduction of this agent, and the history of his own 
experiments shows that he was vears in finding the im- 
portance of the introduction of the steam within the tank. 
As long as external heat was used, whether a coil or other 
“convenient vessel” was emploved, but a very small 
amount of fat could be exposed at onee, and that fat was 


in danger of being so scorched on the outside as to give 
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off acroleine, and be thereby rendered of no commercial 
value, while receiving less heat at the center than was 
necessary to accomplish the decomposition. Tf a tank of 
any size was used, the enormous thickness, made necessary 
by the high pressure, increased this difficulty. Any stir- 
ring or mixing of the fat and water by mechanical means 
within the tank was also rendered impracticable. Accord- 
ingly, the patent proposed to effect the emulsion before 
introduction into the tank, and simply rely upon the cir- 
culation to cause the water and fat to * remain in the same 
state of intimate mixture in which they entered.” No 
provision for preserving that mixture, which would have 
been applicable to any other than the coil apparatus, Is 
suggested, and no mechanical means seems to have been 
found that was efficient for the purpose, until the forcing 
of counter currents through the fat and water by means 
of the pumps working inside the digester, was adopted. 
Even if a mere stirring apparatus would lave answered, 
(and the evidence is to the Contrary ), there would be great 
practical difficulty in so supporting and packing it that it 
could be driven by external means, where the internal 
pressure Was at any degree approximating that provided 
Inthe patent. This high pressure would have excluded 
the application of any ordinary mechanical stirrer, where 
the work was to be one on a commercial scale. 

Tilghman had now, as the result of several vears: 
EX Perlence, adopted modifications Which carried his pro- 
cess from two thousand pounds presstire down to about 
two hundred. He had introduced the percentage of lime, 
the steam from the connecting boiler, and the mechanical 
agitator operating simultaneously with the heat and 
pressure during the process of decomposition. We can 
trace the development of these modifications through the 
experiments of Wilson and his engineer in Price's factory, 
throngh Tilghian’s own experiments, through the Melsen 
patent, the DeMilly patent, and the Wright & Fouche patent, 
all of which had come out meanwhile; but with these 
modifications Tilghman was only able to slightly lessen 
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the completeness of his failure as compared with the 
Moinier tests. It was still a failure. Grant. as a matter 
ot business economy, Was forced to go back to the older 


acidifieation process, 


Tilghi 


nan’s next effort was in the Ropes factory, in 


1860. The witness. Ropes, was a licensee when testifving, 


and kindly disposed toward Tilghman, but he has, like the 
others, to confess that the first experiments were not suc- 
cessful, and that it was only about the time that Tilgh- 


mans pate 


nt of May, 1860, issued, that they began to get 


results that satistied him that he could afford to use the 
process, and then thev got them by the use of modifica- 


tions over and above those which were used in Philadel- 


phia. It wasin August, 1860,some months after Tilghman’s 


second patent, that Ropes became satistied that he could 


afford to use the process. Ropes, Jr. says (p. 567): 


“0. 3. 
under Mr. 


Please state whether vou have been working 
Tilghman’s process. If vea, how long have 


vou been working under that process, and under whose 
direction or superimtendence % 
A. We have been working under it, or [should say, 


rather. we 


have been experimenting with his process until 


lately. The reason [ say experimenting, is because Mr. 


Tilghman, 
never had 
stearine.” 


when he first came here, informed me that he 
an opportunity of operating largely with lard 


This deposition Wiis taken April Ba. 1860. 


“We 


January. 
> 


began experimenting about the beginning of 
These experiments were not satisfactory as to 


the quality of stock until recently, The stock, up par- 


ently, was 


not well erystallized. The glveerine did not 


appear well separated from it. Ile has sueceeded well 


recently. 
It is so wel 


The stock, | may say, is beautifully ervstallized. 
| crystallized, apparently, that we have no more 


trouble in separating the red oil and margerine than under 
the old process. 


a hk . 
This 3 


One-half per cent of the lime (that is, less than these de- 


< significant as to the efficiency of the lime. 
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fendants used by half) effected in six hours what, without 
it, required twenty. 


“A. fo 5. We have worked only twice without 
the use of lime. The first time it was not all crystallized, 
nor did it give us satisfaction. The last time, as I said 
before, it was beautifully crystallized. But the objection 
to working in this way is the time it occupies, say twenty 
hours, to produce an unexceptionable article.” 


[t appears further on, that when he got these results, 
he also used the changes of water and the charge of steam, 
heating all together by steam brought into the tank. 

Ropes, Sr., testifies, referring to this same use, but 
describing it somewhat more specifically (p. 135) : 


“In the twenty-hour operation, the quality of the 
stock produced was rather inferior. The glycerine did 
not appear to be removed. We were not satisfied with 
the result. There did not appear to be a perfeet separa- 
tion of the glycerine, margaric and stearic acid in this 
twenty-hour operation; but in the twelve-hour operation, 
with two thousand pounds of prime stearine, and the same 
quantity of water introduced, one thousand pounds each 
time, a beautiful result was produced.” 


Hlere we strike this introduction of the successive 
charges of water, which was made one of the subjects of 
Mr. Tilghiman’s 1860 patent. 


* We have not repeated the operation since then with- 
out any lime, not because we don’t think them practicable, 
for | fully believe that under pressure—well, say of two 
hundred pounds to the square inch, which would give 
something like four hundred of Fahrenheit, I should sup- 
pose—as good a result could be obtained, in as short a 
time, as with a half pound of lime under a pressure of 
only a hundred and fifty pounds to the square inch. This 
last is, as [ say, a matter of opinion, without having 
tested it.” ; 

* There would be a great risk from explosion in’ put- 
ting on more pressure. | 


In answer 6, he deseribes his steam boiler so con- 
structed that the steam agitates the fat. 
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Third. The modifications in apparatus and conditions 
which had to be mad before the process became capable of 
competing with others for manufacturing purposes, were de- 
veloped through years of experiment, and were the sub- 
ject of intermediate patents by other inventors and by Tilgh- 


man himse 1 f 


Most of the modifications that had now been intro- 
duced can be traced through intermediate patents in this 
“art. 

In the Melsen patent of December 18, 1854 (p. 317), 
we find provision made for distributing water in jets, the 
use of the connecting boiler, the use of lower degrees of 
pressure with the acidification of the water, and the cireu- 
lation of the water through the fat. 

In the DeMilly patent of November 19, 1856, claim 
31s: 

* The employment of the agitation of steam for effect- 
in a stirring or combination between the fatty bodies and 
the lime, instead of employing any mechanical agitation.” 


And claim 6: 


“The heating the vessel internally, and the elevation 
of the mixture by a jet of steam produced in a separate 
generator, and acting separately at a higher and propor- 
tional pressure, as hereinbetore described.” —(p. 318.) 


The Wright & Fouche patent (p. 280), which was 
issued in England April 1, 1857 (see p. 315), and in this 
country January 25, 1859, exhibited the connecting boilers, 
the introduction of the continuous current of steam highly 
heated trom the boiler, and the circulation of the water in 
counter currents through the fat, and the use of the double 
casing, providing for this circulation. Shortly after this 
Wright & Fouché patent issued, that is under date of July 
20, 1857, Tilghman wrote the following letter, in which he 
recognizes as recent improvements, and as substantial de- 
partures from his original apparatus some of the modifi- 
cations that are traceable to these patents (p. 473) : 
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To M. DeFonTAINEMOREAU. 

Dear Sir: In compliance with your request, | proceed 
to describe the present state of the apparatus for decom- 
posing fats, as it is now being worked at Messrs. Price & 
Co.'s 

As I have before mentioned to you, it consists of a 
boiler thirty-two inches diameter and thirty feet long, 
made of iron, nine-sixteenths thick, and lined with copper. 

It is heated by an interior copper sepentine, a retour 
Peau, Which is supphed with steam from a smaller tubular 
boiler (thirty-two inches diameter by ten feet long, with 
eighteen Hues, three inches diameter). It has also a tube 
pierced with holes to inject free steam. The apparatus is 
worked at a pressure of from two hundred to two hundred 
and twenty-five pounds per square inch (fourteen to fifteen 
atmospheres): it is charged with two and a half tons palm 
oil and three-quarter tons water: and the oil is perfectly 
decomposed in four and a half hours after the above pres- 
sure is attained. The decomposition would be effected in 
a shorter time if a larger proportion of water was em- 
ploved, and if agitation and mixture of the materials was 
produced by the irjection of free steam from the pierced 
tube; but, as one object is to get the glycerine in a strong 
state (the demand tor glycerine being just now greater 
than they can supply), they preter, for the present to work 
it as described.” 


In 1860, Tilghman took out a patent for what he would 
how represent to be merely obvious moditications of his 
original * couvenient vessel,” but what he then evidently 
regarded as new and important inventions. In the speei- 
fication he savs (p. 300): 


* My invention relates to the process of obtaining free 
fat-acids and solution of glycerine from fatty substances 
by the action of water at high temperatures and pressures, 
and it is applicable either when water alone is used, or 
when, in addition to the water, a portion of alkali is used 
to aid the chemical action. IT have observed, in working 
this process, that though the action of the water in ex- 
tracting the glyceriue from the fat is rapid at first when 
the water is fresh and the fat contains all its glycerine 
yet as the decomposition advances, and the fat gradually 
loses, and the water takes up the glycerine, that the 
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decomposition becomes slower and slower, so that to ex- 
tract the last portion of glycerine trom the fat with a 
moderate quantity of water requires a considerable time 
when the lower range of pressure is used. 

Now, if we use a large proportion of water to a given 
quantity of fat, the decomposition may be made sufficiently 
complete in a moderate time; but this has the inconven- 
lence of occupying a considerable portion of the vessel or 
apparatus used, and thereby diminishes the quantity of 
fat that can be treated therein. 

Now, my invention consists in applying the water to 
the fat in several successive portions. I remove the first 
portion as soon as it becomes partly saturated with glycer- 
ine, and T add successive portions of fresh water to the 
partly decomposed fat, which fresh water is more active 
In taking up the last remaining glycerine of the fat, and 
thereby I render the decomposition more rapid and com- 
plete, and can treat a larger quantity of fat in a given 
apparatus. 


He then proceeds to describe a method of creating 
counter-currents of water and fat in the digestor, telling 
us that in the arrangement of this form of the apparatus 
there are two features which form distinct parts of his in- 
vention. 

* As fat and water dissolve each other to a very shght 
extent, their action upon each other is much accelerated 
by a large surface of contact. This large surface of con- 
tact has generally been produced by a mechanical agitation 
and mixture of the two liquors; but as this mixture is al- 
most incompatible with a pertectly continuous form of 
apparatus, T have devised plans whereby these advantages 
of larger contact and renewal of the water may be obtained 
by other means, either in continuous or intermittent forms 
of apparatus.” 


Then, atter describing his arrangement specifically, he 
goes on to the description of his digester, which has an 
inner tank with a heavy jacket outside of it, the inner 
tank being perforated. Ile describes, also, the pumping 
apparatus which he used in the tank, and says: 


“The same principle of using successive charges of 
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water, and exposing it in thin layers of great surface, can 
be employed in various ways. It may be used as an inter- 
Mittent apparatus, where a large quantity of fat is operated 
on at one time, and kept in till the whole is perfectly de- 
composed, a mode of working preferred by some manu- 
fucturers. 


Then he describes how it is to be continuously intro- 
duced and removed, and claims; 


“In the process of decomposing fats into fat-acids 
and glycerine, by means of water at a Ingh temperature 
or pressure, either with or without the presence of an 
alkali— 

Ist. Applying the water in successive portions, and 
removing those portions when partly saturated with 
glycerine; 

2d.) Arranging the fat and water in shallow layers, 
so us to give an increased surface of permanent contact 
between them: 

ddl. Causing the fat and water, arranged in shallow 
layers, to flow in opposite directions, so as to bring fresh 
Water In contact with the partly decomposed fat.” 


This shows by what slow degrees was worked out, by 


different inventors, what looking trom the stand-point of 


the present state of the art back over the entire interme- 
diate period and the entire intermediate art, we are asked 
to read out of the 1854 patent as its perfectly obvious import. 
[It shows how tar short his wisdom then fell of discovering 


In his patent what his imagination, developed by decades of 


brooding over it, has injected into it. Now, without any 
question, but what the use of one mode of heating is, ina 
process in which heat is an agent, the equivalent of an- 
other mode, so far as it affects the question of infringe- 
ment of a patent for such process, no matter how much 
better or worse the mode of applying the heat may be, 
there can, on the other hand be no controversy but what, 
if any person applying heat in any modified manner, by 
any modified apparatus or agency, or with any additional 
facilities, has increased its efficacy, or overcome any diffi- 
culty, this is none the less an improvement because it is 


re ee ee 
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aninfringement. It is the equivalent of the old agent if it 
applies heat: but it is something more than an equivalent 
if it has additional advantages. As an improvement it 
may be the subject of a valuable patent, and all advantages 
due it will be accountable under that patent — or, it not 
patented, these advantages accrue to the public. If, instead 
of applying heat to the fat by a fire under the digester—a 
mode by which it would be impracticable to apply a high 
degree of heat with uniformity through any large mass of 
fat — the process and apparatus are both so modified as to 
introduce and preserve within the digester a constant 
source of heat, through which the water can be caused to 
pass and repass, thus being itself supplied with that heat 
as it returns repeatedly through the fat—if thus inherent 
difficulties in the problem presented by the original patent 
are OVvercole, those modifications beeome distinet, and it 
may be quite important, improvements not to be credited 
to the original invention, though not escaping the original 
patent. The same is true where there is introduced an 
improved method of agitating the material within the 
tank, or of causing "he water and the fat to flow back and 
forth within the tank —a mode especially adapted to the 
use of the tank or to the conditions of this process, which 
enhances the efticacy of the process, and increases the profit 
of the operation, and which, even if falling within the 
scope of the original patent, and not escaping the charge 
ot infringement, vet represents a superadded improvement, 
or an additional or better agency, by which better or more 
economical results are accomplished, or difticulties that 
have practically prohibited the use of the process in its 
original form are overcome. 

So far as any rights Tilghman may have under this 
1X60 patent is concerned, it is sufficient that it is not in- 
volved in this suit. If it had not been very considerably 
limited and qualified by intermediate patents, so that the 
essentials upon which it seems to rest are practically repre- 
sented Ly patents that had come in between 1854 and 
1860, it probably would have been the patent to which 
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on . 


Mr. Tilghman would have traced, with much more plaus- 
ibility, too, all the profits of the process as it has been 
operated in manufactories since the date of that patent. 
We should be shown how this Tilghman patent of 1854, 
however interesting it might be, had never accomplished 
practical results, and the outcome was due to the later 
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Invention. | 
| It is claimed in behalf of Tilghman that he had ex- | 
| perimented with other apparatus than the coll before the | 

date of his patent. This other apparatus was a_ little | 


digester, a few inches long, having what he terms a jumper 
init. The mode of agitating the fat was to move the 
digester back and forth and by the motion thus imparted 
to it to oscillate the Jumper, hot a very practicable mode 
of operation with a digester weighing as many tons as 
would be required ino working for commercial purposes, 
but a fair illustration of the difficulty he encountered in 
trving to provide a mechanical means for agitating the fat i 
when under such pressure. [It is not strange that lhe came 
to the conelnsion that the coil apparatus was the best 


mode known to him, impertect and unsatisfactory as it 
proved. These experiments certainly brought him no 
suggestion of the modern digester, and it is enough tor the 
purposes of this account that he has by his patent con- 
ceeded the results obtained to be interior to those got by 


— - — —— 


the coil apparatus, 

Prof. Booth, an expert in’ behalf of complainant, 
makes a sketch of a variety of organizations which he says 
might have been used, but which he admits never were 


known in that art or made capable of such use, and which _— 
were not adapted to any use involving high pressure. — If 
such devices had been known as capable ot adaptation to 


oe ee oe 


this art, or in any such way that their use would be sug- 
gested to those skilled in the art, we must presume that 
Mr. Tilghman was familiar with them and had made his 
, selection from them, when he stated the coil apparatus to 
he the best known for working his process. If, by the 
application and adaptation of any of them, better results 
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could be got than those that were got by the best method 
known by Mr. Tilghman, it comes with very bad grace for 
him to say that the public, whom he was undertaking to 
instruct, were bound to know it, when he did not know it 
himself. He said, not only in his patent, but by his con- 
duct, that he found the apparatus which he described, and 
the conditions which he described, the best known at the 
time. 

Prot. Booth is asked. in cross-eXamination, on page 310, 
cross-questions 44 and 45, referring to his sketches of de- 
vices, Which he thinks might have been adapted to this 


pore ICCSS ~ 


*@. 44. You have stated that, with the several ap- 
paratus shown in figures 2, 5, 4,5, 7, 8,9, 11, 12, 13, and 
14, if made of suitable strength and materials “—a_ hy- 
pothesis here that is quite significant—* the decomposition 
of fats into fat-acids and glycerine, could be effected by 
the action of water at high temperature and pressure. 
Were any of such apparatus designed or intended for such 
a use ? 

A. They are not stated to have been so designed. 

@. 45. Have you ever known of either of such appa- 
ratus being made use ot to so decompose tats: and, if sO, 
which, and when and where ? 

A. Ido not know them to have been so used.” 


[n other words, this expert has picked up little labo- 
ratory devices and mechanisms intended for no such con- 
dition as this process presented—not adapted to such 
conditions—not recognized even by Mr. Tilghman as 
capable of any such adaptation—and with the light of the 
subsequent art, has told us how they might have been 
made to answer. 

Verdin testities (p. 442) that he never saw any such 
used, 

Renwick testities (p. 1083) : 

“@ 5. From your acqaintance with the state of the 
useful arts in the vear 1854, do you know if there was 
then known any convenient vessels in which to heat 
liquids that would, with safety, sustain the pressure named 
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in the patent, other than a coil of pipes and the generator 
of Perkins’ flash steam apparatus ¢ 
A. I know of none others.” 


[le goes on to state the difficultics that would ap per- 
tain to sucha problem, 

(See also dep. Prof. Smith, p. 913, A, 17-19.). 

fh ascertaining what profit or advantage is traceable 
to the Process as originally exhibited, and what is due to 
subsequent modifications, it must be remembered that the 
patent would not suggest modification that were incon- 
sistent with the conditions which it represents as those hy 
Which the best results known to. the patentee are to he 


Before assuming any modifications to be obvious or 
trivial it is proper to consider how far it was necessary to 
g¢o outside of these conditions, betore ascertaining the tact 
that they would overcome the difficulty encountered in 
using the process on a manufacturing scale: and low far, 
reading the patent In view of the conditions which it pre- 
selits, we are bound tosee in it modifications which. until 
we depart from those conditions, are practically impossi- 
ble. The conditions mentioned hold tls steadily to the 
character of ap preratvus that will conform to them. We 
Inquire, What is meant by this convenient vessel, and the 
patent answers explicitly, avy convenient ressel that can bi 


heated to the melting pore or leads”) Thais: exeludes anv in- 


ference that appliances Whose organization is Incompatible 
with such heat and corresponding pressure are capable of 
use in this process, and leaves this to be ascertained by 
subsequent conceptions and experiments, breaking away 
from the conditions to which the patent pointed. Cer- 
tainly the patent can not fairly be held to suggest to those 
skilled in the art any apparatus or agent in its nature un- 
fitted for, or Incapable of sustaining, the strain, and endur- 
ing all the conditions that are presented in the patent. It 
is significant, as showing that modifications since intro- 
duced were not fairly imported by the patent so faras not to 
constitute Improvements thereon; that, not only lid Tilgh- 
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man not describe, and apparently not think of them, but 
he had, at the time, such understanding of the essentials of 
the process, that he was naturally pointed away from—as 
he pointed every body else away from—the use of appli- 
ances and conditions that are only practically available 
when we make a most radical departure from the temper- 
ature and pressure used by him. 

Where he speaks of the use of a lower degree ot heat 
than that which he has specified as most desirable (the 
melting point of lead), he speaks of it, not as to be used 
with ordinary fat, but as a use which is possible with 
some kinds of fat, such as palm oil; that is, with a mate- 
rial that decomposes more readily than the tallow or other 
fat with which he is commonly dealing. He does not sug- 
gest that vou ean go below about the melting point of 
lead, except when vou have that material which decom- 
poses more readily than ordinary fat. The only sugges- 
tion in his patent that he can go below that point is as 
follows: 


“The melting point of lead has been mentioned as 
the proper heat to be used in this operation, because it has 
been found to give good results; but the change of fatty 
matters into fat-aids and glycerine takes place with some 
materials (such as palm oil) at or below the melting point 
of bismuth: vet the heat has been carried considerably 
ubove the melting point of lead, without any apparent 
Injury. 


The suggestion there is, not that with ordinary fats 
there can be any material reduction in temperature, but 
only that there are certain fats that decompose more readily 
than ordinary fats, which a temperature reduced to about 
the melting point of bismuth may be adequate to decom- 
pose. Ife then goes on to give his mode of determining 
the temperatuee at which the process is carried on, and he 
gives us various gauges; and it is noticeable that the low- 
est gauge he gives—that is the minimum for any kind of 
fat—is that of 440° Fahrenheit. 
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Every allusion in the patent points as steadily and ex- 
clusively to such a mode of applyihg heat, and such a ves- 
sel, as conforms to the requirements stated at the outset of 
the specification. 

Referring to the drawing of defendants’ apparatus 
(p. 1560) and the deseription that is found in the 
defendant’s answer, it will) be seen that there is a 
digester, which is connected with the steam boiler 
by a connecting pipe. [In this digester is an inner 
jacket, Which is perforated, to hold the fatty Inatter. 
Over it is a perforated diaphragm, which serves the pur- 
pose mentioned in the Melsen and De Milly patents, and 
in the Wright and Fouche, of subdividing into’ fine 
jets the water which is forced through the fat: there 
is the pump and the pipe leading above the fat from 
the piston of the pump: there is the steam space over this 
diaphragm. The steam is brought in under pressure of 
about 225 pounds to the square inch. The water, charged 
with the one per cent. of lime, is pumped up and 
passed through this steam constantly, and = the cireu- 
lation of the water in.a counter-current through the fat, 
upon Which Tilghman lays stress in his 1860 patent, is pro- 
duced. The fat is held in the inner finely perforated tank, 
while the water is constantly pumped through it; the 
water passing first through the steam, in its successive 
rounds, and thus acquiring its heat, then being subdivided 
through these pertorated plates, passing down through the 
fat, which rises as the water passes under it, and meets the 
water that is coming down, and which is so forced con- 
stantly back and forth through it, getting this motion in 
opposite currents, upon which stress is laid in this 1860 
patent, as a newly discovered and efficient agency in the 
saponification. The water by its passage through the 
steam is constantly replenished with heat, and is sent back 
after being passed through the steam, fresh for its encoun- 
ter with the fat. It solves the problem how, practically 
and efficiently, to apply a high heat and uniform heat, un- 
der pressure, equally through all parts of the tank, and all 
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particles of the fat, as it had not been solved by Tilghman 
in 1854, and gives the water a much more effective contact 
with the particles of tat that was obtainable by any means 
tried prior to 1860, 


Fourth. The conduct and er perve Hwee of manufacturers 
who, while having knowledge of this process, were so situated 
as to be un prejudiced by the patent, and at liberty to use it 
without royalty, is sneonsistent with the theory that appreciable 
SAVINGS could by efected hy it in either the original or modified 


, form. 


As evidence of this character, and exhibiting facts in 
the ordinary course of business unaffected by any refer- 
ennce to litigation, the testimony of Janssen is entitled to 
great weight. The witness was a manufacturer of candles 
in Brussels from 1858 to 1870, and personally superin- 
tended all the manufacturing from the grease to the 
candle. He testifies to their having tried the water pro- 
cess about 1860, describing the digester, and then proceeds 


(p. 1467, @. 10) : 


“We made many trials to try to make it as we did 
before (they had been using the lime saponification process) 
but we could not succeed in making any, and after three 
months, perhaps six months, can not say exactly, we had 
to give it up, not being able to make any good candles 
out of that process.” 


He describes the provisions they made for forcing 
circulation, and says that they were using considerable 
palm oil, the most favorable fat to deal with (a. 13). 

They gave up the water process, adopted for a while 
the acid process, then went back to the old lime saponiti- 
cation process with open tubs, which they continued to 
use for vears. As to their means of knowing all that was 
to be known in the art at the time, he says (4. 19): 


“Of course, we took a great many informations about 
digesters ut that time, to try to see which was a good one 
to be used cheaper than our open tub. 

4 
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We sought information about a great many pro- 
cesses—the Tilghman process, Wright & Fouche, Melsen’s, 
and IHulterhoff, of Buenos Ayres, Hulterhoff came to my 
house at that time to induce me to take the Tilghman 
process—he had worked it in Buenos Avres—but we did 
not see any advantage; the goods that le showed us at 
that time, [ recollect they were not nice at all, so we 
would not take the process, Ile showed us some samples 
at that time of the candles and fat-acid, but I didn't like 
itat all,so T gave up the process altogether, and afterward 
T heard that Mr. Hulterhoff had failed himself in Buenos 
Ayres; that is a known fact. 

(20. Was it before or after you made vour experi- 
ment with water alone in the digester, that Hulterhoft 
proposed to vou to adopt the Tilghman process % 

A. It was after.” . Tae * 

“1, 28. What opportunities have vou had of know- 
ing what process was being used in the candle factories of 
France and Belgium and other parts of Europe ? 

A. We were always in communication with all the 
manufacturers of candles, as DeMilly, Labehier, and Butet, 
the Goude factory in Holland, Wilson Price, in London, 
Sarg, in Vienna, the Neva Candle Works, in St. Peters- 
burg, and we Were always corresponding together to learn 
Improvements, and especially as to water saponification. 

OY. 29. Which of these factories to which vou have 
referred have vou been in, and seen the process of manu- 
facture carried on? 

A. | have seen them all. 

(30. About when—during what years ? 

A. Tsaw them many times between 1860 and 1870. 

W. 31. So far as vou know, how exteénsively is the 
process using water under high pressure, without lime, 
used 7 

A. None of them, at the time, were using it, so far 
as [ know. 

V.32. So far as vou know, how extensively has it 
been used since that time ? 

A. [ douwt know of any house that uses it in Europe. 

Vv. 35. Do you know of any who use it elsewhere at 
present ¢ 


A. Ho.” 


Following this witness is Baujard (p. 1474), who 
shows himself to have had special opportunities for know- 
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ing what is being done in France, and to occupy a position 
Which both gives him an opportunity to keep familiar 
with all that is going on, and imports that he is an aa- 
thority on the subject of the manutaecture of fat-acids. 
He was 


’ Vice-President ot the Association ot Candle Makers 
and Soup Makers ot France, trom the foundation ot the 
society (from about the vear 1876) until the time they dis- 
continued business.” 


Ile was a manufacturer himself in Paris: and, before 
the foundation of this society, was a member of one of 
the committees 


“which Wiis intrusted to debate all matters pertaining to 
stearine makers with the government; and before 1871, I 
Was secretary of the Free Association of Candle Makers,” 


He describes the manner in which they grade fat-acids 
according to the perfection of the saponification or the 
melting point, and regulate their prices accordingly, and 
states that he visited all the factories in Paris, and several 
of those in the interior: saw the process of saponification 
by water at Besson’s factory, by lime at others: that the 
Besson factory had failed, but had abandoned the water 
process several vears before: that of the twelve factories 
in Paris, six effected the saponification by lime, five by 
distillation, and only one by water; that he had never 
seen the water process used anywhere, except at Besson’s; 
that the product of Besson’s factory was inferior in grade 
and commanded a lower price than that of the others, it 
being ranked at the foot of the list. This was many years 
after the water process was open to use in France without 
conflicting with the patent, and it shows that the old 
acidification process still continues to compete with the 
best modern processes. 

The conduet of the manufacturers in this country 
since the expiration of the patent tells the same story. 
Emery is called as a witness for complainant to show 
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the advantage of the Tilghman process. He is a member 
of a firm which he says is manufacturing in Cincinnati, 
on as large or larger scale than any other in the West, 
and has been doing so tor thirty years or more. He ad- 
mits that he has been familiar with the Tilghman process 
for eighteen years. A letter of Tilghman already cited, 
shows that his firm had corresponded with Tilghman about 
it as early as 1856. Since 1860, this process has been open 
to that company, later modifications included, upon a roy- 
alty which is but a fraction of what camplainant claims 
to be the profit derived from it. Since January 9th, 1875, 
it has been open to them without royalty. They have 
been familiar with it throughout, and have been in compe- 
tition with these defendants in the place where they are 
located, and their business has been on a seale that has 
put them in competition with other manufacturers 
throughout the country. They have continued, as well 
since the patent expired as before, to use their old process 
exclusively down to a date just before the witness was 
called to testify in this account; that is, 1883. About 
1880 they purchased a digester for the purpose of trying 
the Tilghman process. They had then, to select from, all 
the “convenient vessels” developéd down to that day. 
After making a trial they threw it asice and for three 
years the digester lay idle in their establishment, while 
their busines was carried on by the old method. After 
Tilghman had been in Cincinnati attending the evidence 
being taken on this account, the digester was re-organized 
to conform with the methods of defendants, including the 
use of a percentage of lime. [t was done at just the time 
that would enable the witness to testify against his princei- 
pal rival in business. This digester was used about a 
month betore the witness was put upon the stand, but had 
been out of use for some days when he testitied. He con- 
fesses to knowing very little about it, but expresses the opin- 
ion that it is valuable. Upon cross-examination it appears 
that a large proportion of their business continues to be 
done altogether in the old way, and that what is done with 
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this digester is usually finished by old methods, that is, 
that it does not do the work completely on any of the fat. 
This evidence, taken in connection with the circumstances 
of this manufacture has its weight in the opinion of 
the witness, a hot rival and competitor of the defendants, 
who seems to have made the experiments with reference 
to this case, and who is so untamiliar with the details of it 
as not to be able to give any exact data, but its real 
import is in the exhibit which it makes of the 
business conduct of this rival through these many 
years of competition, signifving that the process, even 
in its improved form, had no such substantial value 
us to affect that competition, or to make it worth 
while tor manutacturers, after they had been to the 
expense of putting in the apparatus, to do their manufac- 
turing by it. . 

Manufacturers familiar with it, enterprising in their 
business, seeking every means of profit available to them, 
having it constantly thrust on their attention and in use 
by their competitors, when they were at liberty to use it, 
coupled with all modern improvements, without tribute or 
restriction of any kind, said, by their conduct that it was 
not profitable tor them to do so. 

In the presence of such evidence the claim that there 
Was any large practical saving or advantage in using this 
process, as compared with other processes, becomes a 
purely speculative one, and speculation against evidence, 
against incontestable tacts, against the history of transac- 
tions that have not been directed with any purpose of 
influencing the disposition of this controversy or of 
affecting the opinion of any Court as to the significance, 
the scope, or the value of this process. 

Fitth. The results of the er pe rt tests madi during the 
eontrore rei aorer the validity of the patent “are in pre CIS har- 
mony with the verdict pronounced hy the conduct of man ufact- 
urers, and, though held insumicr nt to defeat the patent, furnish 


strong corrohoratire evidence of its deficiency in commercial 


economy. 


54 PracticAL Economy IN COMPLAINANT'S PROCESS. 


The tests made in the Mitchell factory, under all the 
conditions of the patent and with every advantage that 
mechanical and chemical skill and experience in the art 
could furnish, were witnessed by: manufacturers using 
older processes, and in no wise affected by the contro- 
versy. 

Thomas, a machinist and engineer, constructed the 
apparatus and testifies about it and the sharp smell of 
acroleine when it was operated (p. 234, a. 1-22). 

J. FE. Verdin describes the operation particularly (p. 
241,a.1; p. 242, a. 3). The exact means of preparing 
the emulsion specified in the patent, the welded pipe, and 
all the other details, were used. Ile says: 


“ Results were fat-acids, some undecomposed fat, gly- 
cerine in solution, and a sharp-smelling product called 
acroleine, Which gave the fat and glycerine a very acrid 
smell and taste; the odor filled the whole building, which is 
about twenty-five feet square and forty feet high. It was 
very perceptible when you got to the rear of the building, 

' so as to be felt in the eyes, irritating them.” 


Also, a. 8: 


“Candles can be made from it, but they will not be 
of such good quality as those made at Mitchell’s factory. 
The objection to it is its smell and not being well enough 
crystallized. This is owing to the smell arising from the 
destruction of glycerine. Tt is not the sameas that which 
we are making, the ditterence being the want of thorough 
decomposition and the disagreeable odor. 

VY. 9. Why was it not thoroughly decomposed, and 
how could it have been thoroughly de ‘composed, and what 
would have been the result to the glycerine ? 

A. It was not thoroughly decomposed, because the 
mixture of fat and water was not subjected to the heat 
long enough. It could be thoroughly decomposed either 
by increasing the time during which it is heated, or in- 
creasing the heat during the same time. The effect of 
either of these modes would be to destroy more of the 
glycerine.” 


This is the practical difficulty that was everywhere en- 
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countered. The moment the heat was carried to a point suffi- 
cient to effect thorough separation, a portion of the glycerine 
was decomposed, which was trebly disastrous, (1) because 
of the loss of glycerine, (2) because the resulting acro- 
leine tainted the fat-acids, and (3) because the factory and 
vicinity were polluted by the offensive matter thus dis- 
charged. 

He testifies to the superiority of the product got by 
the distillation process (a. 15-27). 

Thain is an ex-candle-manufacturer, who was engaged 
in the business of candle-manufacturing ten years in Phil- 
adelphia and one year on Staten Island, and retired from 
the business two years before testifying ; as competent and 
impartial a witness as could be had. He witnessed the 
tests of the Mitchell factory and describes them (p. 260, a. 
1-13). He says that candles of the quality manutactured 
by Mitchell could not be made from the product of these 
experiments, because of the unpleasant smell, and that 
the difference in value would be five to ten cents per gal- 
lon on oil and two cents per pound on candles. He cor- 
roborates Verdin as to the superiority of the product of 
distillation. 

Bower, a manutacturing chemist, whose business 1s to 
purchase and purify glycerine for sale, analyzed the speci- 
mens from the tests in Mitchell’s factory, testifies that 
trom the Tilghman process would not make a merchanta- 
ble article of glycerine and could not be reduced and pu- 
rified; that he would not purchase it if offered for sale; 
that it has a smell of acroleine, and that the sample from 
the distillation process is free from acroleine and of good 
quality. (p. 263, a. 8-14.) 

Mitchell testities (p. 414, a. 20) that: 


« By subjecting fat to heat and pressure, as described 
in Mr. Tilghman’s patent, the softer or more volatile por- 
tions of the fat are almost instantly decomposed into acids 
and glycerine; by continuing the heat long enough to de- 
compose the harder portions of the fat the glycerine first 
formed is changed into acroleine, destroying the value of 
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all the glycerine and impairing that of the fat-acids, while, 
if a less heat is used the time would be too long to be prac- 
ticable or profitable, without some means were used be- 
side heat and pressure to bring and hold the water in con- 
tact with the fat, as stated in Mr. Tilghman’s subsequent 
patent of 1860, which is based upon the principles of the 
Wright and Fouche apparatus.” 


He states that after Tilghman produced testimony of 


the experiment made by his experts, he (Mitchell) requested 
permission to see the experiments repeated at any time 
convenient to complainant in the city of his residence, 
which request was refused, and that it was after this that 
he had made the apparatus for tests in his factory: that 
when this apparatus was completed, he gave notice to com- 
plainant and requested him to be present at its working 
which he declined to do (p. 415, a, 25-26). 

After corroborating Verdin’s testimony, he says (4. 
27): 


“ We tried faithtully to produce the product claimed 
in Tilghman’s patent, because, if fats could be decomposed 
into fat acids and glycerine in ten minutes, our process of 
ten hours, or sixty times as long, would be entirely worth- 


** 
less, 


Florence Verdin testities (p. 309, a. 16) to having made 
many experiments in many different vessels to get at the 
result that Tilghman claims, but says he could never pro- 
duce good results under the heat specified in the patent. 
He decribes further experiments at the Ohio Candle Works, 
which he witnessed, in which a digester was used, and 
makes a computation from definite data as to the cost of 
operation as compared with the old lime process, showing 
the cost by the water process to be in excess of the old 
process (p. 599, a. 17-26). 

Jones (p. 380, a. 6; p. 382, 4.15; p. 383, 4.21). This 
Witness testifies to witnessing tests with the Tilghman ap- 
paratus at Shillito’s factory and that— 


“The product seemed to me to be a mixture of neutral 


eax 
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fat, fat acids, and acroleine, the fat acids strongly impreg- 
nated with the acroleine, dark and apparently unfit to 
make good candles.” 


And states that if he were obliged to use the water 
process without lime and without the pump in the digester, 
the cost of decomposing the fats would be too great to 
permit a continuance of the business. 

Shillito (p. 388, a. 3) testifies to experiments with the 
Tilghman apparatus at his factory. He says: 


“The tatty acids were imperfect and the glycerine 
destroyed.” 


Grant (p. 425, a. 25-35) testifies to witnessing the ex- 
periments at the Ohio Candle Factory, and says: 


* The decomposition was very imperfect and the smell 
offensive. That material was totally unfit for the manu- 
facture of candles in competition with any process.” 


Laboratory tests were also made by Professor Van 
Der Wyde, protessor of chemistry in the New York Medi- 
cal College, and in the Cooper Insitute, and by Professor 
Doremus, of the Belleville Medical Hospital and New 
York Free Academy, showing similar results. (See Dep. 
Van Der Wyde, p. 188, a. 4-12. Dep. Doremus, p. 215, a. 
3-10.) 


Nirth. The tests made in the progress of this aecount 
show why the Process Pas unprofitable for manufacturing 
Purposes and how far the eiere ney of defendant's apparatus 
is attrihutahle to modi fications introduced since the patent, and 
connrm the CF pu rience of man ufacturers and tests of former 


erperts, 


Extensive tests have been made both on a manutfac- 
turing scale and in the laboratory, for the purpose (1) of 
ascertaining whether more tavorable results could be gb- 
tained than indicated by former tests, (2) of ascertaining 
wherein the practical ditticulties lay, and (3) of determin- 
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ing how far the different modifications introduced since 
the Tilghman patent were severally instrumental in the 
process as used by defendants. That nothing might be 
wanted in the fairness of these tests an expert engineer 
was employed to superintend the mechanical parts, and 
there was associated with him the best practical mechanic 
available. President Morton, of the Stevens Institute of 
Technology, was employed to see that the chemical tests 
were thorough and exhaustive, and had associated with 
him Professors Endemann and Dudley in the same de- 
partment. The practical work was done by men of skill 
und experience in the faetory (Dep. Gamble p. 1339, a. 
1-105). These tests were made with the certainty that 
if they lacked thoroughness in any particular, or if there 
Was any inaccuracy of result, they would be confronted by 
rebutting evidence prepared under the supervision of the 
Tilghmans, who would be quick to detect any point of 
attack, and would repeat every test and analysis made if 
they doubted its correctness. They were made under 
every condition that could throw light upon the subject. 
They were repeated under different conditions as the pro- 
gress of the evidence raised questions as to the result of 
this or that change. They have demonstrated the fact 
that the Tilghman process in any forin of convenient 
vessel known to the art at the date of the patent, unless 
supplemented by some agency either mechanical or chem- 
ical not implied in the term * convenient vessel” and not 
suggested by the patents, would be quite incapable of 
competing with the old lime saponitication, with the dis- 
tillation process, or with the acidification process. They 
show that it is practically impossible to keep the hot fat 
any considerable length of time at just the temperature at 
which water without lime will effeet the saponification, 
without crossing the line where acroleine is given off and 
the product ruined; that the practical result is, no matter 
how accurately the heat is regulated, that some of the tat 
will be imperfectly saponified, while at the same time some 
of the glycerine will be converted into acroleine, tainting 
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the product; that the mechanical difficulties are such as 
to exclude any method of external heat from being used 
with any continuity or on any considerable scale ; that to 
apply the heat with any approach at evenness through the 
body -of fat it must be enclosed in a slender coil of 
wrought iron bedded in cast iron; that, as the law of con- 
traction and expansion of the two metals under intense 
heat does not correspond, fractures will result in the 
course of a few hours, if not before; that even when the 
coils will hold water at a pressure of nine or ten thousand 
pounds they will soon allow the hot fat to eseape at a 
small fraction of that pressure; that the cup leathers will 
he acted upon by hot fat as they are not by hot water, and 
will be so rapidly destroyed as to require renewing every 
few hours; and that the average products when obtained 
and carefully analyzed are of so low a grade as to be un- 
fitted for commercial purposes. They show that the small 
per cent. of lime is a factor of immense efficiency in the 
detendant’s operation; that the forcing of the water in 
counter currents through the fat is a factor ot such effi- 
ciency that its presence or absence represents a large per- 
centage in the quality of result; and that the treatment 
with successive charges of water are also most important 
agents; all of these being agents introduced by subsequent 
patents. They show also that the percentage of fat-acid 
obtained by defendant's process, with all the improve- 
ments included, is less by a_ substantial percentage 
than that stated by complainant’s evidence to have been 
obtained by the old lime saponification process. (See dep. 
Hill, p. 1295; Manning, p. 1327; Morton, p. 1355, 13888 and 
p. 1430; Gamble, p. 1339, 1424 and p. 1466; Endemann, p- 
1250 and 1386; Dudley, p. 1834; Procter, p. 1331; Don- 
nelly, p. 13872; Pentland, p. 1354; Defendant's Ex., No. 18, 
p. 1530; No. 14, p. 1531; No. 15 and 16, p, 1532. 

As to the quality of pipe used and the pains taken to 
secure the best workmanship, see particularly Dep. Hill, 


p. 1296, a. 4; Manning, p. 1328, a. 17-21. A standard 


guage was used and the pipes stood the pressure of hot 
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water up to nine thousand pounds and were absolutely 
tight at that pressure (p. 1298), were several times tested 
to five thonsand pounds and stood the test, but an hour 
or two of use with the hot fat practically destroved them 
(p. 1298-1299). 

As to the effect of high pressures on the cost of man- 
ufacturing see Dep. Hill, p. 1323, 4. 19. 

The precautions taken to accomplish in the most 
eflicient manner each step, from the formation of the 
emulsion to the end of the operation; the repeated efforts 
made to overcome the mechanical difficulties; the impossi- 
bility of making the apparatus continue to work for any 
length of time; the greatly increased expense that would 
be incident to the use of this or any other apparatus under 
the degrees of temperature required where water was the 
sole agent; the lability of it to go to pleces atanyv moment, 
no matter how strongly constructed; the fact that, in prac- 
tical operation, any degree of heat involving substantial 
pressure introduces many additional elements of expense ; 
the extent of additional superintendence and special skill 
required where the conditions were so exacting and the 


danger of departure in either direction was so serious; and_ 


the fact that, expensive as this coil apparatus would be in 
practical operation, it would serve the purpose better than 
any other that could be used for such degrees of heat, ap- 
pear clearly in’ Thill’s testimony, answers 4 to 23, pages 
206 to 310. 

As to the thoroughness of the emulsion, the dith- 
culties with the cup leathers, the character of the product, 
the impossibility of avoiding acroleine, and the tendeney 
of the apparatus to rupture after short exposure, see fur- 
ther Dep. Gamble, 1342, 4.13: Endemann, p. 1251, 4. 16; 
Morton, jp. 1357. a.%: Dep. Dudley, p. 1334. a. 3 to 8: 
Manning, 1528, «. 10 fo 30. 

This acroleine is admitted to have been given off by 
the tests made by complainant’s expert, Booth (Dep. Badgis 
ps4,a.7to 11), and Booth admits that there were undistilled 
fats present in the products of his tests. While he thinks 
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that this would not be material, he made no test to deter- 
mine it, and manufacturers skilled in the art unanimously 
pronounce the product not merchantable, or so interior as 
to sell at a ruinous discount. 

Gamble, though an interested party, has exhibited 
throughout a most conscientious, painstaking endeavor to 
get at the exact facts, with a disposition to give the com- 
plainant the benetit of every thing he was entitled to. No 
one can read his deposition without being satisfied that 
that he was scrupulously fair, and as competent to con- 
tribute every thing within the knowledge of a practical 
manufacturer and to judge of results as any man to be 
found. His judgment on the practical economy of this 
process is summed up as follows (p. 1343): 


“Y.19. Making no allowance for the extra wear 
and tear of machinery, or liability of breakage due to high 
pressure, or for the inferior quality of product, how much 
would it cost you to carry on the process of decomposin 
fats with the coil apparatus, as compared with the ol 
mode of decomposition ! 

A. About ten times as much.” 


Hill says (p. 1322, A. 16): 


* Considering the apparatus simply in a mechanical 
way, I believe that the several objections which I have 
noted are sufficient to defeat it for practical use.” 


Subsequent tests were made on a working scale, using 
the defendants’ apparatus, but omitting, one after another, 
the several agents employed in defendants’ manufactory 
but not suggested by complainant’s patent. These tests 
and their results are described in Dep. Gamble, p. 142, 4.1 to 
4; Dep. Morton, p. 1430, 4.188 to 191, and illustrated in de- 
fendants’ Exhibit, No. 15, p. 1532. For instance, taking 
all the other conditions as defendants have used them, in- 
cluding defendants’ digester, the mode of producing cireu- 
lation obtained there, the steam introduced within the 
tank from a boiler connected with it, the water passing 
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back and forth through the steam, the perforated dia- 
phram dividing the spray, as proposed by intervening 
patents, the successive changes of water claimed in Tilgh- 


man's 1860 patent, leaving out simply the one agency of 


one per cent. of lime, the table shows that the result in 
four hours is fifty-five and three-tenths per cent. of pure 
fat acid as against ninety-three per cent. in the same time 
where the lime is present. 

Again, After the saponification is brought to ninety- 
three per cent., with all the other agencies present, inelud- 
ing the lime, it remains substantially idle for some hours, 
until the introduction of a new charge of water, which 
immediately brings it up from a comparatively Impure to 
a substantially pure product. 

Again, as signifying the etliciency of the counter cur- 
rent of water through the fat produced by the pump, the 
first and second columns show that, where other conditions 
were the same, but in one instance the pump moved 
slowly and in the other rapidly, there was a result of forty 
per cent. obtained in the same length of time with the 
slow movement, and = of seventy-five per cent. with the 
more rapid movement. These are sufficient to illustrate 
the fact that neither of these agencies are idle or imma- 
terial. The absence of either might make the difference 
between a commercially available article and one com- 
mercially unavailable. In the aggregate they make the 
difference between a process that can maintain compe- 
tition commercially and one which could not maintain 
such competition. 

The only rebuttal of any of this evidence undertaken 
by complainant was through the deposition of Jones to 
show that the Perkins joint used in the coil apparatus 
(being the joints specitied in the patent) were not properly 
constructed. He had not seen the joints and had never 
seen any operate under the conditions to which these were 
subjected. He expresses the opinion, that, constructed as he 
understands these to be, they would not be pertect Perkins 
joints. He says that such joints as these would be certain 
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to leak under 2,000 pounds pressure, and he doubts if the 
Perkins joint would stand that (p. 1486, a. 29-30), 

Now as the joints used by Hill are shown to have stood 
without leaking a pressure of 9,000 pounds when tested 
with hot water, it is clear that they were much more per- 
fect than this expert understood the ordinary Perkins 
joint to be. The same witness testifies that lifting jacks 
which use cup-leathers are sometimes left out-doors, where, 
in some instances, they would be liable to encounter the 
heat of the sun up to a temperature of 110 degrees, and he 
has not known of the cup leathers being injured by such 
exposure. 

This seems to be offered to rebut the testimony of Hill 
that his cup-leathers, when in contact with hot grease at 
that temperature, while in operation, speedily gave way. 
It does not appear that Jones ever examined the cup- 
leather of a jack that had been fora momont exposed to a 
sun of this temperature. If such a jack happened to be so 
exposed, it is hardly probable that the cup-leather would 
be heated to that temperature. If it were, the conditions 
presented when heated grease operated upon it at that 
temperature would be wanting: and if it was found after- 
wards to be inoperative, that fact would hardly be thought 
of as traceable to such exposure. [It was very easy to show 
the incorrectness of Hill's testimony by a test under the 
same conditions, if such tests had proved it incorreetly. 
It is quite certain that no such evidence could be had. 

Another criticism that has been urged in the argu- 
ment of counsel against the tests made by defendants was 
that the fat was only exposed tothe temperature named for 
ten minutes, and that no allowance was made for the time 
consumed in raising it to that temperature, it being insisted 
that the time specified in the patent was the time the fat 
should possess that temperature rather than the time it was 
exposed to it. This illustrates well how ingenious com- 
plainant can be in reading out of his own patent a signi- 
icance that it was never intended to have. The language 
of the patent and the tests suggested show plainly that 
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ten minutes is given as the time of exposure to this tem- 
perature, not as the time which the fat possesses this 
temperature. Indeed, if it was intended to prescribe the 
temperature which the fat should possess for the ten 
minutes it would be doubly absurd. The only test possi- 
ble would be of the temperature to which the fat was 
exposed, and when exposed for a short time to a high 
temperature, it would not possess the same temperature 
for any substantial period, but would be rising in 
temperature until discharged. That the interpretation 
given the patent by the patentee and by his own experts 
Was the same as that assumed by the defendants in these 
tests, and the reverse of that for which the complainant 
now contends, is abundantly shown. 

Tilghman himself says in describing the operation of 
his patent, speaking of the fat (p. 1160, a. 16): 


*[t traverses in ten minutes and must be exposed to 
the desired heat tor ten minutes.” 


“ And again : 
“Its whole capacity will be utilized by the mixture, 


Which must remain in it the specified time, be exposed in it 
to the specitied heat and become well decomposed.” 


So his expert, Professor Booth, in referring to his 
tests, Which were represented to be in exact aecord with 
the patent, says (p. ol, a. 11): 


“Such a charge would remain in the coil about ten 
minutes at a time.” 


After this, a deliberate attack by this complainant 
upon defendants’ tests, because they understood the ten 
minutes to be the time of ecposure, the time of trarersing, 
the time of remaining in the coil, illustrates how much 
easier it is to construe the patent to meet the exigencies 
of the case, than it was to find apparatus to meet the 
exegencies of the patent, and how much easier it is to 
criticise than to rebut defendant’s testimony. 
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Seventh. The complainant, by failing to furnish evi- 
dence of mechanical results actually obtained in any working 
of the process, has conceded that favorable evidence of this 
character was impossible. 


During the entire progress of this controversy, and 
especially since the question of actual commercial economy 
arose on this account, it would have been of immense im- 
portance to complainant to demonstrate, by operations on 
a manufacturing scale, the operative economy of this ap- 
paratus, as worked either by the coil apparatus or by some 
other “convenient vessel” available in the art at the date 
of this patent, if such demonstration would show results 
approximating what he claims. He has saved no expense 
in other directions. Expensive experts have been em- 
ployed in great numbers; eminent counsel have represented 
him at every point; but with strong incentives to make 
such demonstrations, if they would at all realize his claims, 
he has either carefully avoided them, or withheld them 
from evidence. 

No discreet manutacturer would think of calculating 
actual commercial profits upon data furnished by labora- 
tory experiments. It is a matter of daily observa- 
tion that such data are grossly misleading as a basis of es- 
timating the relative profits of business enterprises. The 
elements introduced where the nice adjustment of condi- 
tions available in the laboratory, the skill of the expert 
chemist, and the smaller bulks treated, are exchanged for 
the exigencies of the factory, the coarser labor necessarily 
employed there, and the larger bulks to be operated upon, 
are apt to much more than off-set any theoretical saving. 
The relatiye liability to miscarriage, the relative skill and 
attention required to preserve the conditions essential to 
successful operation, the relative strain on machinery and 
hazards to property and life, and many other factors, con- 
cerning which the laboratory tests are silent, enter into the 
mechanical problem, and their measure can only be ascer- 
tained by commercial results actually obtained under com- 

») 
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mercial conditions. If, as appears as well trom complain- 
ant’s as defendents’ evidence, a slight excess of heat or a 
slight prolongation of the exposure may produce acroleine 
and so ruin the products, and a slight deficiency in either 
may leave the material but partially saponitied, and so un- 
fitted for use; it might be quite possible to get a satisfac- 
tory result in the laboratory, when the losses which would 
result from the inevitable variations in these respects in- 
cident to manufacturing, and the difficulty of uniform ex- 
posure throughout the bulk to be treated, would more than 
eat up the theoretical profits. The intimate emulsion re- 
quired might be obtainable in the one instance, and yet 
practically unobtainable with the necessary uniformity in 
the other. Abundant illustrations of the mechanical dit- 
ficulties liable to enter as disturbing elements are found in 
the depositions of Hill, Manning, Gamble, Morton and 
others, heretofore cited. No measure of recovery could be 
more worthy the term speculative than one based on esti- 
mates of profits that are not shown to be actually realized 
under the conditions of commercial manufacturing. 
Kighth. [f estimates of the character made in hehalf or 
complainant were otherivise to be entertained as a measure 
of recovery, they pivtst he rejected, hy CLUS contrary AD evidence, 
The calculation of saving of glycerine assumes, con- 
trary to fact, and without evidence to support it, that gly- 
cerine was not obtained by the old process, whereas it ap- 
pears that it was obtained bat allowed to run to waste; that 
the uses to which it is now put and which afford its prin- 
cipal market had not been disecovered—such, for instance, 
as the dilution of wines, beer and liquors, the Inanutacture 
of nitroglycerine, dynamite and = other explosives, the 
sweetening of tobacco, the flavoring and preserving of 
meats and fruits, and various other manufacturing and 
commercial purposes. The invention of an efficient mode 
of purifving it by Wilson & Payne, in 1855, had far more 
to do with making it available than any change in the art 
of producing it. ( See Shoemaker paper, p- 1514; Wilson 
Lecture, p. 123: Dep. Endemann, p. 1264, a. 86 and 8&8; 
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Morton, p. 1376, a. 42-43; and Wilson f Payne patent, p. 
1550.) 

The saponification by the old lime process consisted in 
the separation of the fat-acid from the glycerine, the di- 
vorcement of these two components of fat constituting the 
process of decomposition. The two products of it were 
fat-acid and glycerine. The defendants used an excess 
of lime and of sulphuric acid, sufficient to effect a com- 
plete separation of these two elements, and to further dis- 
entangle them from the lime and sulphuric acid respect- 
ively. The evidence shows that there was a thorough sa- 
ponification. Complainant proposes to charge them for 
this excess of lime and acid, and then charge them for the 
entire glycerine which this is shown to be more than ade- 
quate to completely separate. 

Complainant has not shown one ounce more glycer- 
ine to be yielded by defendants’ process, with all its im- 
provements, than was obtained by the old lime process. 
Ile is not entitled to credit for the value imparted to it by 
the process of distillation invented after the patent. 

The defendants’ glycerine has to be subjected to the 
sume treatment to separate it from the lime as that from 
the old process. (See Dep. Endemann, p. 1208, a. 102; 
Dep. Morton, p. 1375, a. 38-42.) 

The computation by which it is charged defendants 
have saved the cost of reducing glycerine’ from 
3° B. to 3]° B. is unfounled, for two reasons: 
first, that defendants were paid for their labor 
and cost in reducing glycerine, and therefore, at worst, 
lost nothing by doing so; and, second, that complainant 
has furnished no data to even approximate the cost of re- 
ducing from ?° B. to 3}° B., the cost of reducing in higher 
degrees being altogether out of proportion to that of re- 
ducing in the lower degrees, and furnishing no evidence 
of the latter. What Gamble states, in testimony, is 
the average, for the period named, of the amount they 
were paid for concentrating glycerine from 3}° to 15°, not 
the average price per degree. 
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So, too, in the computation of saving of labor, com- 
plainant selects arbitrarily some items from Mr. Verdin’s 
estimates, rejecting others, and some items from Mr. 
Gamble’s to offset against them. If he is to adopt Ver- 
din’s figures in part, he should adopt his tables through 
this particular estimate—which would give the old lime 
process a saving as compared with Tilghman, when the 
latter is used, with most of the later modifications. 

He neglects the fact that Mr. Gamble’s two consecu- 
tive answers (21 and 22, p. 229), taken together, show that 
night work as well as day work is required, 132 hours of 
work being counted for the week instead of six days of 
working hours, and makes his calculations on day work 
only. It is not shown what the amount of cost of such work 
was in Procter & Gamble’s factory when they used the old 
process, and no basis is laid for comparison. In respect to 
fuel, too, Mr. Gamble’s estimate for heating the digester 
alone is assumed to represent the entire cost of 
fuel for the complete process, including preparation of fat 
before, and neutralization after, digestion, when it is ex- 
pressly limited to heating the digester. 

A claim has been made for a saving of fat-acids on 
the theory that by the Tilghman process ninety-seven per 
cent in quantity would -be obtained. The entire amount 
of fat-acid in pure tallow does not exceed about 95.5 per 
cent (Dep. Morton, 1374, a. 33; Endeman p. 1258, a. 42). 
Complainant claims that the Tilghman process vields 
97.5 per cent; that is, two per cent in excess of what 
exists in the fat. This is manifestly impossible. There 
has never been an exact analysis of the fat where they 
claim this percentage to have been yielded, and it is evi- 
dent that if they got in quantity 97 per cent of the material 
treated, it was not pure fat-acids, but a percentage of for- 
eign matter, which would be an injury, not a benefit. 

An extract from Berthelot (p. 1553) was cited by co 
plainant as if recognizing the possibility of getting by tha 
Wright & Fouché process 97.5 per cent. The extract! 


hows plainly that it is the quality, not the quantity of fat- 
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acid obtained by these experiments that the author is con- 
sidering; it is 97.5 per cent in quality, not 97.5 per cent of 
the amount of fat treated that is referred to. No such 
extraordinary theory is advanced as that 2 per cent more 
than the theoretical amount of fat-acid can be got out of 
the fat. If the author had encountered a phenomena so 
paradoxical as getting out of tallow more fat-acid than 
there was in its composition, it would not have been 
passed without some comment upon so remarkable an in- 
consistency. But irrespective of this evidence, tha actual 
test shows that defendants obtained considerably less than 
the 95 per cent conceded to be yielded by the old lime 
process. If the Tilghman process takes up impurities to 
be passed off as fat-acid, the complainant has not got the 
benefit of that peculiarity. The evidence shows, without 
contradiction, that the percentage obtained by defendants 
when operating their process as operated during the term 
of infringement did not exceed 92.5 per cent, making a 
substantial loss in this product as compared with what 
complainant accords to the lime saponification process. 
(See Dep. J. N. Gamble, p. 1344, a. 13.) 

James Gamble (p. 1217, a. 4-9) testifies that they 
made glycerine when using the old lime saponification 
process, but allowed it to run to waste because they knew 
no use for it. They continued to waste it after they began 
to use the close tank until a man came along who said he 
could save it (see also p. 1218, a. 13-15). 

Stress has been laid on the fact that Mitchell obtained 
a higher price for his products than other manufacturers. 
If this were due to the absence of lime from his process, 
it would lay no foundation for account here because he 
obtained the same advantage over those using defendants’ 
process as those using other processes. But the reason 
for his obtaining it is explained by the fact that he prac- 
ticed double pressing, which, while considerably increas- 


‘ing the cost of production, increases the quality of product. 


(Dep. Procter, p. 1531, a. 3-18.) 
The judgment pronounced upon the practical econ- 
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omy of the Tilghman process by the jury of the Industrial 
Exposition of France in 1855, after witnessing its opera- 
tion for the purpose of reporting its industrial value, has _ 
been singularly confirmed by the experience of all who 
have undertaken to apply it to commercial uses during 
the succeeding thirty years. After seeing it applied to 
the most favorable material, palm oil, which dissolves 
much more readily than the fats used by defendants, they 
report officially (p. 1038) : 


“We are sorry to say that the fatty matter, on com- 
ing out of the apparatus, was not all deodorized; and, 
more besides than that, that it gave out a strong odor of 
acroleine. From the point of view of the quality of the 
products, this arrangement of apparatus then by no means 
realized the end which the author has proposed. More- 
over, in any kind which works coustantly at a tempera- 
ture capable of exerting a pressure of ninety to one hun- 
dred atmospheres, are such that it is hardly probable that 
industry will utilize it, even if the products which it fur- 
nished were irreproachable.” 


It the economie objections to this process Were capa- 
ble of solution, the modifications by which that solntion 
was to be accomplished were no more obvious to these 
scientific experts than they were to the manufacturers or 
to Tilghman himself. 

Respectfully, 
Rovpert H. Parkinson, 
Of Counsel for Defendants. 
WintiaMm M. Ramsay, 
OF Counsel, 
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APPELLANT'S STATEMENT OF CASE. 


This is a suit brought by R. A. Tilghman (the appellant), who 
is the owner and patentee of Letters Patent No. 11,766, describing 
and claiming a new process for obtaining free fat acids and glycer- 
ine from fatty bodies. 

The appellees, who are charged in the bill with the infringement 
of the extended term of said patent, were for many years the licen- 
sees of Tilghman, and paid him large sums as royalty on the pro- 
duct of what they conceded to be the same process as that com- 
plained of. Since the Ist of May, 1870, appellees have made no 
payment of royalty, and shortly afterwards their license was re- 
voked by appellant in the manner in said license contemplated and 
provided. 

The present action was begun shortly afterwards and the ap- 
pellees, as a defence, allege the invalidity of the patent, and also 
deny that they infringe the same. 

The record in this case is made up in great part of the Supreme 
Court record in the case of Mitchell vs. Tilghman reported by Wal- 
lace), vol. 19, p. 287, introduced by stipulation of counsel. 

[Record pp. 24 and 25.] 

This is supplemented on the part of appellant by his own testi- 
mony on certain points, which it is considered were not made suf- 
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ficiently clear to the Court in the former suit, and certain additional 
exhibits going to prove the absolute novelty of appellants invention. 
The only addition to appellees’ testimony is a table showing the 
requisite thickness of iron to withstand a certain pressure, the same 
being calculated for boilers of varying diameter. 

The case having been argued in the Court below, an order was 
entered dismissing the bill. From this the appellant appealed, as- 
signing for error the action of the Court in dismissing the bill. 


ABSTRACT OF PLEADINGS. 
BILL OF COMPLAINT. 


1. Sets forth grant of Letters Patent to R. A. Tilghman, appel- 
lant, for fourteen years from January 9th, 1854. 

2. Adjudications under said patent in the United States Circuit 
Courts for the Southern Districts of Ohio and of New York. 

3. The extension of said Letters Patent for seven years from the 
oth of January, 1868. 

4. An adjudication under said extended Letters Patent in the 
United States Circuit Court for the Southern District of Ohio. 

5. A contract between the defendant firm and the complainant, 
entered into about February 24th, 1865, in accordance with which 
a large sum was paid by appellees for past infringements, and they 
continued to manufacture under a royalty. 

6. A renewal of the contract of license under the extended term, 
and payment of royalty up to the Ist of May, 1870. 

7. The refusal of the appellees to pay royalty after May Ist, 
1870, and the revocation and termination of the license. 

8. [The reduction of the patented improvement to use. 

9g. The infringment of appellees. 


ANSWER. 


1. Admits the granting of Letters Patent. 

2. Alleges that english Letters Jatent, of the date of January 
oth, 1854, were granted appellant, and that appellant’s patent is 
therefore null and void. 

3. Alleges that the appellant having filed his application August 
Oth, 1854, the Commissioner of Patents exceeded his power and 
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jurisdiction in antedating said patent as of January 9th, 1854, and 
that said patent is therefore null and void. 

4. Admits the extension of Letters Patent. 

5. Alleges that if the original Letters Patent are not from im- 
proper dating, ipse facto, null and void, they should be construed 
to be for fourteen years from date of issue, viz., October 3d, 1854, 
and that the extension is therefore null and void. 

6. Admits the adjudications alleged in the bill. 

7. Alleges the appeal of the case against Mitchell to the Su- 
preme Court of the United States, and that the record in the suit 
against Werk, e¢a/., was by stipulation incorporated in the Supreme 
Court record in the said appeal. 

8. Alleges that by a decision of said Court rendered March, 
1874, the decree .in said appealed case, was reversed with costs, 
also the petition of the appellee, the present appellant for a re- 
hearing and its refusal by the Court. 

9. Alleges that prior to the appellant’s invention, it was well 
known that fats could be decomposed by heat of the degree speci- 
fied, and that no new chemical fact was discovered by Appellant, 
who merely used water as a vehicle to convey the heat and pro- 
vide means of hydrating the oxide of glycerine, and that it was not 
known to the patentee that heated water would decompose fat at 
any less temperature. 

10. Denies that they have at any time since January 9th, 1868, 
or are, using the appellant’s process, or any process substantially 
the same. 

11. Alleges that the process used by appellees since January 9th, 
1868, consists in placing in a strong copper lined iron tank, a mix- 
ture of equal parts of fat and water together, with a quantity of 
lime equal to about one per cent. of the fat used, the fat and water 
are kept in admixture by means of a pump drawing the liquid from 
the bottom and throwing it upon the top of the fluid mass, and the 
requisite heat and pressure are obtained by introducing super- 
heated steam at a constant pressure of from 200 to 250 pounds to 
the square inch, at the top ofjthe digester. This heat and pressure 
are maintained from nine to ten hours before the process is com- 
plete. 

12. Alleges that the normal working pressure of appellees’ ap- 
paratus is from 200 to 250 pounds, and that it is incapable of re- 
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sisting a pressure within 1,500 pounds of that described in the 
patent, as the normal working pressuse of the apparatus spoken of. 

13. Denies that appellees have ever used appellant's process, 
and alleges that they took a license thereunder, under a misappre- 
hension of the facts, and by reason of untrue representation of ap- 
pellant as to the scope of his patent. 

14. Denies that appellant has reduced his invention to practical 
use, and alleges that he was ever engaged inthe business to which 
the patent relates, and that, the only attempt to put in practice the 
patented process, resulted in its failure and abandonment. 

15. Alleges that the process patented by appellant is wholly 
useless, by reason of the fact, that any apparatus sufficiently strong 
to withstand the specified pressure, must necessarily be of such 
contracted dimensions as to make impossible the productions of a 
commercially considerable product. 

16. Cites (see Record pp. 21 to 23), numerous prior patents and 
publications as anticipating appellant's invention, sce Exhibits 1 to 
20, Record pp. 246 to 259. 


CLASSIFICATION OF PRIOR REFERENCE AS TO NOVELTY. 

Ist. xtracts showing use of digesters, such as Papin’s, for gen- 
eral purposes. (This contains merely general references to use of 
close vessels for heating water to high temperature, and still re- 
taining it in a liquid state). 

Exhibit No. 14, Record, p. 254. 


2nd. Extracts showing use of digesters for rendering raw fat or’ 


removing the membranecous and cellular matter, and thus purify- 
ing it. 

Manicler’s Patent, Exhibit 15, Record p. 255. 

3rd. Extracts from text books and writers, stating that neutral 
fats can be decomposed into fat acids and glycerine, and that in the 
act of decomposition the elements of the water are taken up by the 
fat acids and glycerine. 

Dumas’ Chemistry, Exhibit No. 7 Roane p. 250. 

Philosophical Maga. Exhibit No. 5, Record p. 249. 

Dumas’ Chemistry, Exhibit No. 6, Record p. 249. 

Dumas’ Chemistry, Exhibit No. 3, Record p. 247. 

Thenard’s Chemistry, Exhibit No. 2, Record p. 247. 
Berzelius’ Chemistry, Exhibit No. 11, Record p. 252. 


—— 
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Berthelot’s Ann. de Chimie, Exhibit No. 16, Record p. 255. 

Pelouze and Fremy’s Chemistry, Exhibit No. 19, Record p. 259. 

4th. Extracts to show that alkaline saponification decomposes 
neutral fat into soap and glycerine, which soap can afterwards be 
decomposed into fat acids; and, also, to show that the alkaline 
saponification can be better effected in a close vessel under pres- 
sure. 

Chevreul’s Patent, Exhibit 18, Record p. 258. 

Dumas’ Chemistry, Exhibits 3 & 7, supra. 

Thenard’s Chemistry, Exhibit 1, Record p. 246. 

Enclyclopedie Roret, 1849, Record, p. 474. 

5th. Extracts stating that fats can be distilled in the presence of 
steam into fat acids, which are passed over as vapors and condensed 
in the still. 

Dubrunfaut’s Patent (1841), Exhibit 4, Record p. 247. 

Scharling’s Essay, Exhibit 10, Record p. 251. 

Regnault’s Chemistry, Exhibit 20, Record p, 259. 

Pelouze and Fremy’s Chemistry, Exhibit 19, Record p. 259. 

Payen, Record p. 474. See Record p. 474. 

6th. Extracts to show use of highly heated water to decompose 
fats, but of a date subsequent to appellant's patent. 

Berthelot's Ann. de Chimie (1854), Exhibit 16, Record p. 255. 

Berthelot’s Academy Report (1854), Exhibit 17, Record p. 258. 

7th. Notice of certain changes in fat which occurred in Perkin’s 
engine in 1823, published in London Querterly Journal, 1823. Ex- 
hibits C, Dand E. Record p. 393, Perkin’s patent. 

8th. Article on change in castor oil, noticed on surface of cistern 
of a water barometer, published in Transactions of Royal Society, 
1832. Exhibit F, Record p. 398. 
Oth. Refers to Appert’s patent. 


APPELLANT'S POINTS. 


I. 


Appellant was the discoverer of the chemical fact that fatty 
or oily substances would be decomposed and the fat acids and gly- 
cerine separated by the action of water at a high temperature and 
under pressure, and was the first to describe a process by which his 
said discovery could be utilized in the arts, viz. : 

The heating of fatty matter and water in proper proportions in 
a closed vessel of sufficient strength to prevent the evaporation of 
the super-heated water. 

Having thus described the mechanical means of carrying into 
effect his discovery, he is entitled to protection whatever be the 
form of the closed receptacle or the means of heating it. 

O'Reilly vs. Morse, 15 Howard 62. 

Neilson vs. Harford. 

Househill Co., vs. Neilson, 1 Webs. Pat. Cas. 687. 

Corning vs. Burden, 15 Howard 267. 

See Patent (Record, pp. 8 & 10). 


TILGHMAN’S ACCOUNT OF EXPERIMENTS MADE IN DEVELOPING HIS 
INVENTION. 
(Record pp. 1008-1012.) 


TILGHMAN NOT ANTICIPATED BY CHEVREUL. 


a.— Admitted by Appellees’ witnesses. 

Dr. Smith, pp. (796, Q. 7, & 820, Q. 119.) 

Van der Weyde, p. (176, Q. 78.) 

b.._Testimony of Appellant's witnesses. 

Prof. Booth, p. (52), Prof. Genth, p. (89, Q. 9), Booth again at 
p. (609), Rogers, p. (676, Q. 48.) 


TILGHMAN NOT ANTICIPATED BY SULPHURIC ACID DISTILLATION. 


Journal of Society of Arts, Wilson’s paper, Record, p. 106. 


7 @ 
Testimony of Appellees’ witnesses showing that by thts process the 
glycerine was destroyed. 


Dr. Smith, p. (796, Q. 7), Verdin, Sr., p. (157, Q. 9.) 
J. H. Smith, p. (233, Q. 2.) 
Wayne, p. (863, Q. 156), Verdin, Jr., p. (226, xQ. 168.) 


TILGHMAN NOT ANTICIPATED BY STEAM DISTILLATION PROCESS. 


1st. Because it was an unsuccessful and abandoned experiment. 


Wayne, p. (55, Q. 108), Verdin, Sr., p. (161, xQ. 56), Verdin, 
Jr., p. (216, xQ. 60), Appellees’ Exh. 10 (Record, p. 251), Verdin, Jr., 
p. (225, xQ. 157), Rogers, p. (79), Appellants’ Ex. 1000. 


2d. Even tf it had been successful it differed entirely from Tilgh- 

man’s process. 

(a.) Because it produced no glycerine. 

(4.) It did not allow or permit of the presence of super-heated 
water. 

(c.) It was a process of vaporization and condensation of the 
fat. 

(d.) The apparatus necessary was such as could not be used in 
the super-heated water process of Tilghman. 

Dr. Smith, p. (832, Q. 194-5), Wayne, p. (852, Qs. 84-6). 
Booth, p. (600, Q. 92), Booth, p. (606, Q. 124), Verdin, Jr., p. (216, 
xQs. 28 & 30), also pp. (155-6, xOs. 282 & 285), Gibbs, p. (28, 
©. 14), Jury report of Exposition Universelle de 1855, pp. 495 
—6, preceding appellees’ Exhibit (Record, p. 910), Wilson's 
Lecture, (Record, p. 113), Smith, p. (237, xQs. 68-72.) 


NOT ANTICIPATED BY APPELLEES’ EXHIBITS, pp. 393-Q—(DESCRIPTIVE 
OF PERKIN’S SCUM.) 


The Exhibits do not pretend to describe any process for making 
fat acids and glycerine. Glycerine is nowhere alluded to, and the 
description of the “ changed” fat shows that i¢ was not changed to 
fat acids. 


Appellees’ Exhibit E., p. (397), (Perkin's scum), admitted by Ap- 
pellees’ witnesses not to describe fat acids. 
Dr. Smith, p. (821, Qs. 124 & 124%.) Wayne, p. (865, Qs. 
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169-173), Mitchell, pp. (761, Os. 83-5; 762, Os. 97-8; 768, Os 
134-5.) Verdin, Sr., p. (789, Os. 109-13.) Dr. Smith, p. (821, Qs, 
123-7), Wayne, p. (864, Q. 165.) 


Appellant's experts state positively that the Perkins’ scum was not 
Jat acid. 


Professor Booth, p. (593, Qs. 64-5), Professor Rogers, p. 
(675, Q. 40.) 


‘erkins’ scum was really Lime Soap. 


Professor Rogers, p. os Os. 43-45), Dr. Smith, p. (822, Qs. 
131-3), Mitchell, p. (749, Q. 17), p. (749, Q. 20), pp. (766-7, Qs. 


122-126), Dr. Smith, p. (822, Qs. 128-130), the p. (906, Q. 
143), Matthewson, p. (738.) 


TILGHMAN NOT ANTICIPATED BY MANACLER’S PROCESS. 


Exhibit p. (255), Manacler states nine times that his product is | 
not fat acids and glycerine, but tallow. See on this ex/zdit Van der | 
Weyde, p. (180, Q. 108), Gibbs, p. (29, Os. 37-8), Van der Weyde, _ 
, p- (184, Q. 134), Booth, p. (51), Genth, p. (89.) 


Manacler’s process was a mere rendering process, so also was 
Wilson’ s. 


Verdin, p. (242, xQ. 19), Jones, p. (34, Q. 13.) 


THAT APPELLANT WAS THE FIRST TO ANNOUNCE THE SCIENTIFIC FACT 
THAT FATS COULD BE DECOMPOSED BY SUPER-HEATED WATER INTO 
FAT ACIDS AND GLYCERINE IS 


a—Admitted by Appellee’s Witnesses. 
Mitchell, Record, p. (763), F. Verdin, Record, p. (242), J. T. 
Verdin, p. (216), Van der Weyde, Record, p. (185), Dr. Smith, Re- 
cord, p. (832), Wayne, Record, p. (860), Grant, Record, p. (925.) 


b6.—Proved by Appellant's. Witnesses. 


Booth, Record p. (609, Qs. 587-8), Rogers, Record, p. (632), 
Genth, Record, p. (86-7), Bridges, Record, p. (72), Gibbs, Record, 
p. (31), Booth, Record p. (56), Gibbs, Record, p. (30), Booth, Record, 
p. (52), Genth, Record, p. (87.) 


SA 


RECOGNITION OF TILGHMAN AS THE DISCOVERER OF THE SUPER-HEATED 
WATER PROCESS OF DECOMPOSING FATS, MADE PRIOR TO OR OUTSIDE 
OF ALL LITIGATION. 

Wilson, Record, p. (112), Graham, Record, p. (1018), Hale, 
Record, p. (1035), Meyer, Record, p. (1036), Patent Office, Record, 
p- (435-6), Jury Report 1855, Record, p. (743, also p. 910), Report 
of Juries 1862, Record, p. (743-4), Wilson’s patent, p. (113), Watt, 
Record, p. (279), Muspratt, Record, p. (279), Richardson and Watt, 
Record, p. (278.) . 


LEAD MELTING HEAT ALONE, WITHOUT MOISTURE, INCAPABLE OF DE-— 
COMPOSING FATS UNDER PRESSURE. 


Debrunfaut’s patents (Ex. 4, Record, p. 248.) Tilghman’s Ca- 
veat (Record, 1034.). Tilghman, p. (1014, Q. 12.) 


IT. 


Appellant's patent is for a processand is patentable, and not for 
a mere philosophical principle unapplied to practical use. 

O'Reilly vs. Morse, 15 How., 62. 

Househill Co. vs. Neilson, Webster, Pat. cases, 687. 

Corning vs. Burden, 15 How., 267. 

See Patent, (Record, pp. 8—10.) 


ITT. 


The mention of the use of a “ convenient vessel” in appellant's 
patent, is sufficient without further description or reference to 
known existing apparatus. 

Househill Co. vs. Neilson, 1 Webster Pat. cases, 687. 

Emerson vs. Hogg, 2 Blatchford, 9. 

Brooks vs. Jenkins, 3 McLean, 447. 

S. P. Kneass vs. Schuylkill, 4, Wash., 13. 

See Patent (Record p. 8.) 


KNOWN MACHINES IN USE IN THE ARTS. 


See Booth (Record p. 266.) 
Tilghman’s evidence as to experiments with simple digesters 
(Record 1008-13.) 


8B 
IV. 


Appellees infringe by the use of highly heated water under 
pressure to decompose fat into fat acids and glycerine. Appellant’s 
patent is not limited to specific degrees of temperature. 

Mowry vs. Whitney, 15 Wallace, 636. 

Goodyear vs. Wait, 3 Fisher, 248. 

American Wood-Paper Co. vs. Glen Falls Co., 4 Fisher, 328. 

Patent (Record pp. 8-10.) 

Tilghman’s evidence as to apparatus and temperatures used in 
experiments made before application, and reasons for preferring 
high temperature (Record pp. 1008-1012.) 

Absence of steam only prescribed for continuous apparatus 
(p. 8-9.) Tilghman (1016, Qs. 15-16.) 


STEAM. 


(a) Steam Not Essential to Appellee’s Process. 


Mitchell p. (775-6), Smith, p. (810, xO 58), Rand, p. (885, xQ 
30.) 
(4.) Steam Alone Inoperative. 
Verdin, p. (242, Q. 12), Wilson’s process, Jones, p. (34, Q. 12), 
Walther’s process, (R. p. 576), Booth, p. (608, Q. 134), Grant, p. 
(98, Qs. 39-42.) 


IDENTITY OF APPELLEE'S AND PATENTED PROCESS. 


- 


Booth, p. (43, 0.6), Bridges, p. (72, Q. 5), Genth, p. (86, Q. 3), 
Gibbs, p. (20, ©. 3) 


SUPER-HEATED WATER ESSENTIAL TO APPELLEE'S PROCESS. 


Wayne, p. (860, xQs. 136-7.) 
STEAM DISTILLATION A MERE CHEMICAL CURIOSITY. 


Booth by super-heated water decomposed animal fats in five 
minutes, p. (588, Q. 30), Wilson required 24 to 36 hours to decom- 
pose palm oil. See jury report (preceding Exhibit on p. (910), and 
his product was unfit for candles, Tilghman, p. (1029, Q. 59.) 
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V. 


Appellees infringe none the less because they insert a small per- 
cent. of lime in their digesters. Two processes then go on inde- 
pendent of each other, 2.¢., the old lime saponification process, pro- 
ducing lime soap, and the infringing process producing free fat 
acids and glycerine by the use of super-heated water alone. 

Patent, p. 10. 


TILGHMAN’S EXPERIMENTS WITH LIME, ITS USE A MISTAKE. 
(R. p. 1013.) 


IF LIME IS USED IN LARGE QUANTITY, THEN TWO INDEPENDENT PRO- 
CESSES GO ON TOGETHER. 


Booth, p. (442 & 53, Q. 53), Ropes, p, (120), Report of jury 
London Exhibition of 1862, pp. (743-4), Rand, p. (891.) 


USE OF LIME IN ANY EVENT A MERE MODIFICATION OF APPELLANT'S 
PROCESS. 


Rand, p. (891), Verdin, p. (781, Q. 25), Booth, p. (588, Q. 36), 
Smith, p. (829, Os. 171-3), Wayne, p. (863, Q. 153), Rand, p. (889, 
xQs. 59-60), Wayne, pp. (846 & 864), Mitchell, p. (753, Q. 42), 
Rand, p. (896-7.) 

The above references are to the point that the hastening action 
of lime is simply a consequence of the formation of an emulsion, and 
that it must stand on the same footing as the use of any other mix- 
ing device. 


USE OF LIME TO THE EXTENT OF APPELLEES’ USE REFERRED TO IN 
PATENT. 


Record, (pp. 10 & 1013.) 


VI. 


The mere suggestions of actual and possible modes of operation 
in prior books or patents, is not sufficient to invalidate a patent for 
a process reduced to practice and adequately described. 

Curtis on Patents, §378. 

Bettz vs. Menzies, 7 Law Times, N. S. ro. 
Househill Co. vs. Neilson, 1 Webster Pat. cases, 690. 


8p 
VII. 


Appellant’s patent is not void for want of practical utility, or 
because lower temperatures are generally used than those pointed 
out in appellant’s patent, or because there may be inconvenience 


in working his process at the maximum temperature mentioned by 
him. 

Mowry vs. Whitney, 14 Wallace, p. 646. 

Patent, (R. p. 8-10.) 

Tilghman’s evidence as to experiments, (Record, pp. 1008— .) 


INTRODUCTION INTO USE. 


a.—Coil Apparatus was First Introduced. 


Wilson's letter, (R. p. 112), Graham's letter, (R. p. 1018), 
Hale and Meyer’s letters,R.pp. 1035-6), Tilghman,(R. pp.1014— ,Q, 
13), Booth, (R. pp. 610-11, & 614), Rogers (R. pp. 673, Qs. 32-3). 
Bridges, (R. pp. 72), Nason, (R. pp. 65— , Qs. 5-7.) 


b6.— Convenient Vessels were afterward used by Tilghman. 


(R. p. 415), Letter, (p. 740), Use of appellees’. See further (R. 
Pp. 929.) 


PRACTICAL CHARACTER OF TILGHMAN’S PROCESS IN BOTH FORMS OF 
APPARATUS. 


(2.) Simple digester proved to work his process successfully at 
temperatures from 612° F. to 320° F. 


Prof. Booth, p. (§88, Q. 36.) Same witness, p. (613, Q. 149.) 
Tilghman, p. (1008, Q. 2.) 


(5.) Practibility of Tilghman's continuous apparatus. It ts recom- 
mended but not claimed by Tilghman. 


Wilson’s lecture, p. (113), Tilghman, p. (1014, Q. 13), Exhibit 
Graham, p. (1018), Exhibit Hale. p. (1035), Exhibit Meyer, p. (1036), 
Tilghman, p. (91), Booth, pp. (610-61, Qs. 139, 140), Rodgers, 
Pp. (973, Qs. 32, 33), Booth, p. (614, Qs. 132, 133.) 
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MONIER’S EVIDENCE IS KEFUTED BY ABOVE AND APPELLEES’ WITNESSES. 
’ See Mitchell’s partner, Verdin, p. (77, Q. 5), also p. (785, xQs. 
| 69-73), afid pp. (784 to 785, Qs. 55-56 and 61); on this matter see 

Tilghman’s new evidence, pp. 1009, 1010, 1011, Q. 7), also let- 
ters, pp. (280-281), and contract, pp. ( 1036-1037.) 
+ (c.) Continuous coil apparatus safer than boiler form. 

Table, p. (25), Nason, p. (65, Qs. 5-7), Tilghman, p. (1009, Q. 
4-0.) 

(a.) And capable of giving as large and larger products. 


| Tilghman, p. (1015, Q. 14.) 


| VIL. 
The extension is valid on its face. Its validity cannot be im- 
peached in this suit, 
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ARGUMENT FOR APPELLANT. 


Prior to the invention of Tilghman, it was known that neutral 
fats could be decomposed into fat acids and glycerine, and that, in 
the act of decomposition, these products absorbed the elements of 
water into their constitution. To effect this chemical decomposition 
of fats, two modes were attempted or practiced, viz: alkaline sa- 
ponification and distillation. The former produced lime soap and 
glycerine, the latter (prior to Tilghman’s invention,) produced fat 
acids but did not produce glycerine as a result. This subject is 
fully discussed on page , post. 

Tilghman’s invention was of a “ manufacture” or an “ improve- 
ment in manufacture” of fatty acids and glycerine, that is, the 
manufacture of old things ina new way. It was therefore directly 
within the words of the Act of Congress, authorizing the granting 
of patents. See Act of 1836. , 

In the case of Corning vs. Burden, 15 Howard, p. 267, this 
Court said, “ A process, co nomine, is not made the subject of a 
“patent in our act Act of Congress. It is included under the general 
“term ‘ useful art.’ . ‘ : : ws 
“Where the result or effect is produced by chemical action, by the 
“application or operation of some element or power of nature, or of 
“one substance to another, such modes, methods, or operations are 
“called processes. A new process ts usually the result of a discov- 
‘<< ery.” ; 

The new process of Tilghman was based upon the discovery 
which he had made, viz; that water, highly heated and retained in 
a liquid state (that is, prevented from being converted into steam,) in 
a close vessel under pressure, possessed by itself the chemical 
power of decomposing neutral fats into fat acids and glycerine. 

Tilghman, in his patent, announces his discovery and also de- 
scribes two modes of carrying out his process based thereon. 

The first mode is announced by him in the following language : 
(Record, p. 8.) : 

“My invention consists of a process for producing free fat acids 
“and solution of glycerine from those fatty and oily bodies of ani- 
“mal and vegetable origin, which contain glycerine as their base. 
«For this purpose, I subject these fatty or oily bodies to the action 
“of water at a high temperature and pressure, so as to cause the 
“elements of those bodies to combine with water, and thereby ob- 
“tain at the same time free fat acids and solution of glycerine. | 
“mix the fatty body to be operated upon with from a third to a 
« half of its bulk of water, and the mixture may be placed in any con- 
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“ venient vessel in which it can be heated to the melting point of 
“lead, until the operation is complete. Zhe vessel must be closed 
“and of great strength, so that the requisite amount of pressure may 
“be applied to prevent the conversion of the water into steam.” 


In connection with this description in the specification of Tilgh- 
man, the then existing condition of apparatus in the art of treating 
fat should be understood. 

In the alkaline saponification processes, which were in use prior 
to Tilghman’s invention, closed boilers, provided with safety valves, 
were known. In fact the safety valve was considered an indispensa- 
ble appendage to a closed boiler from the time of Papin, 1682. It 
was also known that fat and water would tend to remain unmixed 
in a boiler, and therefore agitators or circulators, for preserving a 
mixture or intimate contact between the fat and lime and water 
during the process of alkaline saponification, were in use. 

These apparatus were proved to have existed, by the testimony 
of Professor Booth, and also by prior patents and publications. 


Thus: 


In Radley and Meyer’s patent, fat and water and alkali were 
boiled under pressure in a vessel made as shown in Figure 1, which 
it will be noticed was a closed boiler and had a safety valve and a 
revolving mechanical agitator. See Record, p. 266. 


~ 
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Figure 2 represents a closed boiler, used for treating fat, lime and 
water with a churn-like agitator, which was described by De Milly 
in 1834. (Record, p. 266.) 


Figure 3 represents an apparatus used by Alliot in 1851, con- 
sisting of a closed boiler used for heating fat, alkali, and water 
together, in which a rotary pump was used to draw up the water 
and alkali from below and discharge it continuously on top of the 
fat, through which fat the water and alkali continually descended. 
(See Record, p. 266.) 


It has been frequently decided that known machines need not 
be described when they are to be used in carrying out a new 
patented invention.* 


~ #In Househill & Co. 2s. Neilson—Webster’s Patent Cases, p. 687-—the Court says: 
«« Now I have to observe to you that the specification is to be read as addressed to 
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After describing his continuous apparatus, Tilghman gives the 
following general instructions in his specification : 


“The melting point of lead has been mentioned as the proper 
“heat to be used in this operation, because it has been found to 
“give good results. But the change of fatty matters into fat acids 
“and glycerine takes place with some materials (such as palm oil,) 
“at, or below, the melting point of bismuth, yet the heat has been 
“carried considerably above the melting point of lead without any 
“apparent injury, and the decomposing action of the water becomes 
“more powerful as the heat is increased. Ay starting the appara- 
“tus ata low heat, and gradually increasing tt, the temperature 
“ giving products, most suitable to the intended application of the 
“ faity body employed, can easily be determincd. ‘Record, p. 9. 

Mr. Tilghman also describes in his specification certain ther- 
mometric tests for carrying on the process. 


“ To indicate the temperature of the tubes d, d, d, | have found 
“the successive melting of metals and other substances of different 
“and known degrees of fusibility to be convenient in practice ; sev- 
“eral holes, half an inch in diameter, and two or three inches deep, 
“are bored into the solid parts of the castings surrounding the 
“tubes, each hole being charged with a different substance. The 
“series I have used consists of tin meltingat about 440° F., bismuth 
“at about 510° F., lead at about 612° F., and nitrate of potash at 
“about 660° F.” 

Record, p. 9. 


artists or persons of competent skill in the branch of manufacturing, or process to 


which it is applicable. //ence known machines need not be described when the use of 


them is tobe made in carrying out the object of the patent. For instance, if in an ap- 
paratus for improving the making of gas, a patentee should not mention or allude to 
a condenser, never notice it; yet in practice, if that is a part in all apparatus required 
in the making of gas, it was held that every one must know that a condenser must be 
used,” 

«In short, you are speaking to people who know the subject, and must be under- 
stood to know those things which are only the incidents in the particular process to 
which your patent applies,” 

The American decisions are to the same effect. 

Emerson vs. Hogg, 2 Blatchford, 9. 

Old and well-known machinery with which the new contrivance is to be connected, 
need not be described in the specification or delineated in the drawings, when no 
change in their forms or proportions enter into the new invention.”’ 

Brooks vs. Jenkins, 3 McLean, 447. 
«« Parts of machinery and processes generally known need not be described.” 
Same point in Kneass vs. Schuylkill Bank, 4 Wash., 14. 
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EXPERIMENTS AND TESTS AS TO PRESSURE AND TEMPERATURE MADE 
BY TILGHMAN BEFORE HIS APPLICATION. 


In the “ supplemental” testimony taken in this case Tilghman 
describes the development of his invention prior to his application. 


Record, p. 1008.—He says that in addition to his experiments 
with the coil apparatus he made hundreds of experiments with this 
decomposition in simple digesters before the use of the coil appa- 
ratus had been thought of for this process. 


These digesters, he says, were made of iron tubes somewhat 
more than an inch in bore, and 16 to 24 inches long; the stopper 
was fastened by a strong iron wedge, and a three-eighth of an inch 
iron rod, with a heavy brass knob at the end, and about six inches 
long, was left in the tube to act as a mixer. 


Into this digester, Mr. Tilghman continues, measured quantities 
of fat and water were placed, in joint bulk, sufficient to fill it about 
four-fifths full. The top was then wedged on, and the digester 
heated by a gas stove to the desired temperature, and then shaken 
vertically so that the rod or “jumper,” as he calls it, would thor- 
oughly mix the layers of fat and water. Other devices for mixing 
these materials were also used by him, as rotating the digester in 
which he had placed thin copper partitions. Steam, of course, was 
in all cases present, as otherwise the digester would inevitably have 
burst. 


The temperature used in these experiments Tilghman ascer- 
tained by means of a series of fusible alloys, against which he would 
rest the end of the digester and so find out which it would melt. 

He more fully describes these experiments at p. 1012: 


“ Oucstion 8. Prior to applying for your patent did you work your 
“ process of decomposing fats into fat-acid and glycerine by the use 
“of water heated under pressure at temperatures below melting lead 
“or melting bismuth, and if so, at what temperature and pressure, 
“and with what result ?” 


« Answer. Before applying for my patent I had made many ex- 
“ periments in decomposing by water at temperatures below melt- 
“ing bismuth, sometimes in the coil form of apparatus, but most 
« frequently in digesters. The lowest temperature tried by me was 
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“three hundred and fifty degrees Fahr. (350° F.), or 120 pounds 
“pressure continued for four hours. The digester was as usual 
“in a vertical position, but the heat was in this case given by 
“an oil bath. I obtained both fat acids and glycerine in this ex- 
“periment, but in such small quantities as to prove that though the 
“decomposition did go on at that heat, yet it was very slow com- 
“pared with the higher heats. I find notes of another experiment 
“July 15th, 1854, in the coil apparatus, with palm oil, made at the 
“melting point of tin, 440° Fahr., 360 pounds pressure. 


“Tt was pumped through the coil very slowly, so as to give 
“about thirty minutes’ heat, and found to be partly decomposed, so 
“that it was returned to the inlet end of the apparatus and pumped 
“through a second time at the same rate and heat, which produced 
“ perfect decomposition of the palm oil into fat acids and solution of 
“glycerine. Ten minutes’ exposure would have perfectly decom- 
“posed palm oil at the heat of melting bismuth, 510° F. Yet I 
“found 70° lower heat required six times as long to produce the 
“same effect. 


“T had often decomposed tallow at 510° F. before taking out 
“my patent, not in the coil apparatus, but in the simple vertical di- 
“gester. In this case I had to allow increased time on account of 
“the imperfect contact of the fat and water in addition to that re- 
“quired by the diminished temperature.” 


Having thus described his experiments with various forms of 
apparatus and his tests as to the efficiency of the different tempera- 
tures and pressures, from 350° F., or 120 pounds pressure, to a 
pressure and temperature exceeding that of the melting point of 
lead, Tilghman gives his reasons for preferring high pressures and 
for recommending the use of the coil apparatus. 
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THE CONTINUOUS APPARATUS. 

This is described by Tilghman, in his patent, as a means whereby 
his process may be carried on continuously by causing the mixture 
of fatty matter and water to pass through a tube or continuous 
channel such as is illustrated in the drawing. 


Cur d. 


The feature of this second form of apparatus consisted in making 
a tube of such length that the mixture of fat and water might be 
passed gradually through the tube and be heated in the passage, so 
as to come out at the end decomposed into fat-acid and glycerine. 

The marked features of this special apparatus were, 

1st. A continuous tube, arranged so as to be heated along its 
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2d. A pump to force the materials in at one end. 

3d. A spring valve at the other end, to permit the escape of the 
fat acids and glycerine at that end, and vet retain the contents under 
the requisite pressure. 

It will be seen that the length of tube and degree of heat, and 
the frequency of discharge, might be so regulated that the pump 
might be vibrated at regular intervals, and a fresh supply of mate- 
rials forced in at one end, and of decomposed products be forced 
out at the other. If steam were permitted to accumulate and dis- 
place the water away from the fat in the tube, the decomposition 
would not take place regularly. 

This continuous apparatus is fully shown in the drawing of ap- 
pellant’s patent, at Record p. 10. , 

At pages 1008-9 of the Record Tilghman explains his reasons 
for deeming this apparatus the best means for carrying out his pro- 
cess as follows: 

“QO. 4. Why did you recommend, in your patent, the use of 
“such high temperatures as the melting point of bismuth and 
“lead ?” 

“ Ans. Many experiments had shown me that at these higher 
“temperatures the decomposition was carried on with the greatest 
“economy of fuel and cost of apparatus. When in London in 1847, 
“T had found Perkins’ house warming apparatus, consisting of coils 
“of hundreds of feet of pipe, containing water at the temperature of 
“melting lead, had long been in extensive domestic use there. On 
“returning to London in 1853, | found the same apparatus largely 
“used for heating bakers’ ovens. As I thus found such heats and 
“ pressures were perfectly practical and safe, as well as economicai, 
“TL thought lwas bound to describe my invention in what I then 
‘“belteved to be the best mode of carrying it out, and that, as Iwas 
“ the discoverer of the chemical facts, | could then claim broadly as 
“my process the use of water highly heated and under pressure to 
“decompose fats, no matter what temperature or apparatus was 
“used.” 

“Q.5. After your experience, what is your present view as to 
“the practicability, economy and safeiy of the higher temperatures 
“as compared with lower temperatures ?” 

«Ams. think the high pressure apparatus is much more eco- 
“nomical, both in the first cost and in the expenses of working.” 

“Its principal disadvantage is that ordinary engineers are not 
“familiar with its management, and consequently dislike it. As to 
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“its safety, compared with the so-called low pressure apparatus 
“used in Cincinnati, say three hundred pounds per square inch 
“(over double that used in locomotives), the testimony of Mr. 
“ Nason agrees with my experience and expresses my opinion en- 
“tirely, viz,the bursting of a long, narrow pipe filled with water 
“at lead-melting heat, opens buta few inches of the weld and leads 
“only to a hissing escape of steam, continuing several seconds till 
“the pipe is empty ; the quantity of heated water is so small, and 
“the escape of steam is so graduai, that there is nothing like an 
“explosion, and no mischief is done. Whereas, a common boiler 
“containing tons of water at 100 pounds pressure, bursts suddenly 
“with an explosion like a bombshell, producing destruction all 
“around.” 

Having shown two modes of carrying out his process, one in 
the ordinary close vessels known in the arts, and the other in acon- 
tinuous method of operation in a special apparatus, and having 
also stated temperatures at which he had worked well, and having 
given a rule by which the temperature can be fixed by any one, he 
claims no special apparatus and no special temperature, but he de- 
clares, 

«“T claim as of my invention, the manufacturing of fat acids and 
“ olycerine trom fatty bodies dy te action of water ata high tem- 
“ perature and pressure.” 


INTRODUCTION INTO USE. 
Tilghman patented his process in England, January 9th, 1854. 
and introduced it there both in his continuous method and in the 
ordinary digester. 
George F. Wilson stated in a public lecture delivered by him in 
January, 1856, (see Record p. 112, G. T. Wilson, Jour., Society of 
Arts, London.) 


“In January, 1854, Mr. lilgliman, an American chemist, who 
‘has studied all that has been published here and in France, on 
“the subject of acidification and distillation of fatty bodies, obtained 


“a patent for exposing fats and oils to the action of water at a high - 
‘ temperature and under great pressure, in order to cause the com- ° 


«“ bination of the water with the elements of the neutral fats, so as 
“ to produce at the same time free fat acids and solution of glycer- 
«ine. He proposed to effect this by pumping a mixture of fat and 
“water, bymeans of a force pump, through a coil of pipe heated to 
« about 612 Fahrenheit, kept under a pressure of about 2,000 pounds 
“to the square inch; and he states, that the vessel must be closed, 
“so that the requisite amount of pressure may be applied to pre- 
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“vent the conversion of water into steam. This is, all must admit, 
“a beautiful, original, chemical idea, well carricd out; it has yet 
“to prove how far it can compete successfully with distillation. 
“We have made an arrangement with Mr. Tilghman which will 
“give us the means of testing its commercial merits.” 


In July, 1857, Tilghman introduced his process into Price’s can- 
dle factory in London, :1 an ordinary long boiler with a revolving 
stirrer, working at a temperature of about 400° I. (225 pounds 
pressure), and having a capacity of treating two and a half tons of 
fat at a charge, or about 10 tonsaday. This appears by a letter 
of appellant, given in evidence by appellee, at Record p. 415, in 
which it is stated: 


TILGHMAN’S LETTER, JULY 20TH, 1857. DEFENDANT'S EXHIBIT B.— 
DECEMBER, 24TH, 1868, R. FE. S. 


London, July, 20th, 1857. 
To M. DE FOUNTAINEMOREAU : 


DEAR Sirk :—In compliance with your request, I proceed to de- 
scribe the present state of the apparatus for decomposing fats, as it 
is now being worked at Messrs. Price & Co.'s. 

As I have before mentioned to you, it consists of a boiler thirty- 
two inches in diameter, and thirty feet long, made of iron nine- 
sixteenths thick, and lined with copper. 

It is heated by an interior copper serpentine, @ retour d’can, 
which is supplied with steam from a smaller tubular boiler, (thirty- 
two inches diameter by ten feet long, with eighteen flues, three 
inches diameter). It also has a tube pierced with holes to inject 
free steam. The apparatus is worked at a pressure of from two 
hundred to two hundred and twenty-five pounds per square inch, 
(fourteen to fifteen atmospheres); it is charged with two and a half 
tons palm oil and three-quarter tons water, and the oil is perfectly 
decomposed in four and a half hours after the above pressure is at- 
tained. The decomposition would be effected in shorter time if a 
larger proportion of water was employed, and if agitation and 
mixture of the materials was produced by the injection of free 
steam from the pierced tube, but as one object is to getthe glycer- 
ine in a strong state, (the demand for glycerine being just now 
greater than they can supply), they prefer for the present to work 
it as described. 

Price & Co., are now thinking of putting up another apparatus, 
which will probably be constructed to work at a pressure consider- 
abiy higher than above mentioned, so as to shorten the time of de- 
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composition, and also will be made to work continuously so as to 
avoid loss of tirfle in filling and emptying. 
Very truly yours, 
R. A. TILGHMAN, 
14 Southampton Place. 


It appears by a letter given in evidence by appellant, at page 
740 of the Record, that this apparatus continued at work at Price’s 
factory down as late as 1865. See Tilghman’s letter, admitted in 
evidence at Record, p. 740. 


COMPLAINANT'S EXHIBIT, WILSON. 


Price's Patent Candle Company, Limited. 
Belmont Works, Battersea, London, S. W., July 13th, 1865. 


R. A. TitGHuMan, Eso., 
1123 Spruce Street, Philadelphia. 


Dear Sik: I thank you for your letter of 19th of June, which I 
have laid before the directors to-day, and they will be much obliged 
if you will, as you kindiy offer, procure for us tracings of the work- 
ing drawings of the apparatus now in use for your process in Amer- 
ica, and most approved of by you, at any such cost as you mention, 
of about twenty dollars. You will tell us in sending them how to 
pay the money. 

You are right in supposing that the apparatus we have now at 
Battersea is justwhat you saw or heard about wheu you were here. 
There is a stirrer in each vessel, but plainly insufficient for the 
proper contact of the water with the fatty body. I should think 
we may very probably use our present digesters for the outer iron 
vessels of your apparatus, putting them, of course, upon their ends. 
They are very much the shape of the vessels you describe. You 
do not mention what quantity of water you put to the fat. I should 
think it might be well to put it in at two doses, drawing off the 
first when it has taken up the bulk of the glycerine, and then finish- 
ing off with fresh water to take the last part of it away, using this 
water again as the first water for a fresh change of fat; but very 
likely you already do this. The whole of your letter now being re- 
plied to as well as of the previous one, was of much interest to us. 
If any further matters occur to you as worth mentioning in connec- 
tion with the working of the process on your side, we shall be much 
obliged by your stating them when you write again. 


I am, dear sir, yours faithfully, 
J. P. Wirson. 
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While Tilghman was introducing his process into use in the form 
of the old convenient vessels in England, he also endeavored to in- 
duce parties in France to introduce it in the continuous form of op- 
eration, and actually had a coil apparatus successfully at work there 
for some time in 1855, and another apparatus embodying a modi- 
fication of the continuous process was worked successfully, so far as 
the product was concerned, in 1858—59. 

The failure in practice of these machines was due to the ill-ad- 
vised modifications in structure introduced by Moinier & Co., con- 
trary to Tilghman’s advice and protest. (See Record, pp. 1010— 
1o1t.) Meanwhile Tilghman returned to the United States and 
introduced his process at Rope’s factory, in Cincinnati, in 1860. At 
Rope’s factory they used a long closed boiler, with a revolving 
stirrer, and worked at a temperature of 367° Fahr. (150 pounds 
pressure.) Record, page 116. This apparatus went into operation 
in January, 1860, and decomposed 9,000 pounds of fat per day, and 
has continued in operation. 

In 1862 Tilghman put in operation his process at the factory of 
C. T. Jones, Cincinnati, using an old and well-known form of appa- 
ratus, similar to Alliot’s boiler, where the water was continually 
pumped up and discharged on top of the fat. This process was 
worked upon charges of 6,000 pounds daily, under Tilghman’s 
license. 

It is further in evidence that in 1867 ten factories in the United 
States were working the water process under license from the ap- 
pellant. (Record, page ———-.) 

In 1865 Tilghman’s process being, as stated, largely in use in 
the United States and Europe, the appellees, who had been for some 
time infringing his patent, concluded the agreement with him set 
out at page I1 of the Record. 


COMPLAINANT S EXHIBIT C. 
[ STAMP. | 

It is agreed between Richard A. Tilghman and Procter and 
Gamble as follows : 

Procter and Gamble are to pay to said Richard A. Tilghman six 
thousand dollars ($6,000.00), six months after date, and are to be 
released without further payment for all liability from infringement 
of the patent of R. A. Tilghman, dated October 3rd, 1854, for “ im- 
provements in puritying fatty bodies,” from its date to the present 
time. 
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Said Tilghman is to license the said Procter and Gamble to work 
under said patent upon the payment by them of a royalty of twenty 
(20) cents per 100 pounds of fat treated after the erection of the 
apparatus hereinafter provided for, and 10 cents per 100 pounds of 
fat treated by their present process, until said apparatus is completed 
and in working order. 

Said Tilghman is to have erected in the factory of said Procter 
and Gamble, as soon as possible, an apparatus similar to the one 
procured by him, Jones, and Conahan, said Procter and Gamble 
paying the bills for materials and labor as the same become due, 
and said Tilghman superintending the construction and erection 
of said apparatus without charge. 

(Signed,) R. A. TitGuMan, 
PROCTER AND GAMBLE. 
Cincinnati, Feb. 24, 1865. 


Under this contract the appellees continued to pay royalty until 
the expiration of the original term of the patent, when (an extension 
of the same having been obtained,) the subjoined correspondence 
took place between them and Tilghman. 


Record, pp. 11 and 12. 


COMPLAINANT S EXHIBIT D. 


1123 Spruce St., Philadelphia, Pa., 


December 30, 1867. 
PROCTER and GAMBLE, Cincinnati, O.: 


Gents—-My patent, dated October 3d, 1854, No. 11,676, has been 
extended for seven years, commencing 9th January, 1868. 

Our agreement, dated 24th February, 1865, relates only to the 
original term of the patent, expiring 9th January, 1868. 

If you wish to continue to use the process after that date, a new 
agreement of license will be necessary. I am willing to grant a 
license upon substantially the same terms as heretofore, viz: 20 
cents per 100 pounds of fat treated. 

I enclose herewith duplicate copies of an agreement to that ef- 
fect, which, if you think proper, you can sign and send to me, and 
I will sign and return one to you, 

I propose to furnish printed forms for the monthly statements. 

Please let me know your decision on the subject before the 9th 
January, 1868. 

Very truly yours, 
(Signed,) R. A. TILGHMAN. 
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EXHIBIT E. 


Cincinnati, January 6, 1868. 
R. A. TitGuMaAn, Esg., Philadelphia, 

Dear Sir—Yours of 30th ult., to hand. Enclosed please find the 
contracts, signed as desired by you. Please return us one signed by 
yourself, and oblige 

Yours truly, 
PRrocTeER & GAMBLE. 

The contract Exhibit F., Record, p. 12, was then, January 9, 
1868, signed by the parties. 


EXHIBIT F. 

Memorandum of an agreement made this ninth day of January, 
1868, between Richard A. Tilghman, of Philadelphia, chemist, of 
the one part, and Procter and Gamble, of Cincinnati, manufacturers, 
of the other part. 

Whereas \etters patent of the United States, dated 3rd Oct., 
1854, No. 11,766, have been granted to said Tilghman for an im- 
provement in processes for purifying fatty bodies, which patent 
expires on the 9th Jan’y, 1868, and whercas said patent has been 
duly extended for the period of seven years, from and after the 9th 
Jan’y, 1868, 

And whereas said Procter and Gamble have hitherto been using 
and working, and are desirous to continue to use and work, the 
said patented process, under a license from said Tilghman: 

Now, this agreement witnesseth the said R. A. Tilghman hereby 
licenses said Procter and Gamble to use and work his said patented 
process during the extended period of the said patent, upon the fol- 
lowing terms and conditions: The said Procter and Gamble agree 
to keep an accurate account of the quantity of fatty matter treated 
by them each day by the said patented process, specifying the num- 
ber of charges worked and the weight of fatty matter in each 
charge, and within the first five days after the end of cach month to 
send the said detailed account of the quantity treated in said month 
to said R. A. Tilghman, and at the same time to pay him at the 
rate of twenty cents for each 100 pounds of fatty matter treated. 
The said Tilghman, or his authorized agent, shall have the right to 
inspect the books of the firm, so far as may be necessary, for the pur- 
pose of verifying said accounts. The said R. A. Tilghman shall have 
the right to terminate this license if said Procter and Gamble shall at 
any time, after thirty days’ notice in writing, neglect to account and 
pay according to the terms of this agreement. 

In witness whereof the said parties have hereunto set their hands 
the day and year first above written. 

Signed) PROCTER AND GAMBLE. 
Samp} R. A. TILGuMan. 
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Under this contract the appellees continued to pay royalty until 
the first of May, 1870, the date of the last payment. Shortly after- 
wards Mr. Tilghman received from them the letter. 


COMPLAINANT'S EXHIBIT G. p. 13. 


[stablished 1837. Candles, Starch, Soap, Oils.] 
Office of Procter & GAMBLE. 
R. A. TitcuMman, Esq., Phila., 

DrAR Stk: Having consulted counsel relative to our existing 
contract with yourself for processes employed by us in decomposi- 
tion of fats, and being advised, in view of the facts in the case, we 
are not liable to you, we shall decline to make further payments. 

Yours truly, 
(Signed) Procter & GAMBLE. 


To this he replied revoking appellees’ license, p. 13. 


COMPLAINANT S EXHIBIT H. 


1114 Girard St., Phila., July tith, 1870. 
Procrer & GAamare, Cin., 

GENTLEMEN: IT have received your note of June 3oth, stating 
that you decline to make further payment under your contract. I 
am rather surprised at your taking such a course at this partciular 
time, when a decision as to the validity of my patent may be shortly 
expected. 

If that decision is (for the third time) in my favor, injunction will 
immediately be issued against all infringers, and I am at a loss to 
understand why you should put yourselves in a position to have 
your works stopped. 

If there has been anything developed which you think may, in a 
future trial, be decisive against the patent I should be glad to be 
informed of it, as it may save trouble and expense to us both to be 
able to form a correct judgment in any such matter. 

I have hitherto defended my patent in the firm belief in its 
validity, sustained thus far by the decisions of two courts, but I 
think I am still open to conviction should anything plainly fatal to 
it be, even now, brought forward. 

I doubt if Messrs. Werk and Shillito would ever have com- 
menced the present dispute had they not been deceived as to the 
real meaning and effect of the Radley and Meyer patent and the 
Perkins scum paper. 

I enclose a copy of Mr. Harding’s argument in reply in the 
pending suits. 
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The position taken by you in your last letter of June 30th, 
1870, if persisted in, leaves me no alternative. I must therefore 
request that you consider this as the formal notice to account, and 
pay for the quantity of fat worked by you in the months of May 
and June, 1870, as provided in our contract of January 9th, 1868. 

Kespectfully, yours. 
(Signed) R. A. TILGHMAN, 

And the correspondence was closed by the following letter from 
the appellees’ Record, p. 13. 


EXHIBIT I. 
Cincinnati, Aug. 2nd, 1870. 
R. A. Tincuman, Phila., 

Dear Sik:—Yours of last ult., to hand. We have placed 
the matter in the hands of Chas. B. Collier, Esq., of your city, and 
refer you to him. 

Yours, truly, 
(Signed) ProcrerR & GAMBLE. 

In disregard of the notice the appellees continued to use the 
process described by them in the answer, Record, pp. 18 and 19, 
which is the same previously employed by them under their license. 


INFRINGEMENT. 
tr. Tilghman announces in his patent that highly heated water 
under pressure, would of itself decompose neutral fat into fat-acids 
and glycerine. 
EXTRACT FROM APPELLANT S SPECIFICATION, 
™ My mvention consists of a proccss for pr ducing free fat acids 
and solution of glvecrine trom those fatty and oily bodies of ani- 
mal and vegetable origin which contain glycerine as their base. 
lor this purpose, I subject these fatty or oily bodies to the action 
of water at a high femperature and pressure, so as to cause the 
elements of those to combine with water, and thereby obtain at the 
same time free fat acids and solution of glycerine.” Record, p. 8. 
2. He announced that in order to carry out his proces, it was 
necessary to have a strong vessel, and closed so as “ fo prevent the 
conversion of the water info steam, \.c., to retain the water in a liquid 
state at the same time it was exposed to the high degree of heat. 
3. Tilghman mentioned in his specification, that as the heat is 
increased, the time of decomposition ts diminished. Record, p. 9. 
« The decomposing action of the water becomes more powerful as 


the heat is increased.” 
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4. He mentions ranges of temperature to be worked out, and 
provides convenient thermometric apparatus for testing those tem- 
peratures, viz.: from 440° F., melting point of tin, to bismuth at 
510° and lead at 612°. 

5. He mentions in “Arce places that it is important to maintain 
the fat and water in an intimate state of mechanical mixture or con- 
tact during the operation. 

Although Tilghman makes these five announcements, yet in the 
first part of his specification, where he states the nature of his in- 
vention, he limits himself to no precise temperature, provided that 
water highly heated and under pressure be used to decompose fats. 

So also in the claim, he defines his invention as consisting in the 
use of highly heated water under pressure, to produce fat acids and 
solution of glycerine. 

Appellant insists that the use of highly Acated water under pres- 
sure, to decompose neutral fats into fat acids and glycerine, is an 
infringement of his patent, no matter what particular form of ap- 
paratus be used, or what particular temperature be adopted, and no 
matter what particular device be adopted to maintain the intimate 
mechanical mixture of the fat and water during the decomposing 
operation ; these last being obvious matters of detail, susceptible of 
infinite variety. 

The infringement of the appellees consists in placing highly-heated 
water with neutral fat in a close vessel, and restraining or confining 
it there under pressure, to preserve the water in a liquid state -nd 
thereby produce fat acid and a solution of glycerine. 

1. Appellees use highly heated water under pressure as the de- 
composing agent. 


EXTRACT FROM ANSWER, RECORD p. I8. 


And the defendants represent that the process employed by 
them since the said 9th day of January, 1868, is conducted in an 
apparatus and under conditions substantially as follows, to wit: 

The apparatus consists of a digester, or strong iron tank, of the 
dimensions of about twenty-five (25) feet in length and about four 
(4) feet internal diameter. Within said tank is placed a second 
tank, made of copper, slightly less, say four (4) to six (6) inches, 
in diameter than the exterior tank, the interior tank being bolted, 
at its bottom, to the exterior tank. 

Into the interior tank there is placed fat and water in equal 
quantities, together with lime, in quantity equal to one per cent. of 
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the quantity of fat, the usual charge of fat being sixty-five hundred 
to seven thousand pounds, according to the quality and kind em- 
ployed. 

When the fat, water and lime have been placed in the digester or 
tank, the digester is not full by several feet. 

Upon the introduction of the fat, water and lime, superheated 
steam, at a pressure of between 200 and 250 pounds to the square 
inch, is introduced near the top of the iron tank, and finds its way, 
through numerous holes left for the purpose, into the interior cop- 
per tank, and is there brought into contact with, and made to ope- 
rate upon, the contents of the interior tank during the time that the 
charge of fat remains in the tank, during all of which period steam 
in large quantities is necessarily and intentionally present in said 
tank with the fat, that the duration of the operation is from nine (9) 
to ten (10) hours, during which period the first charge of water 1s 
drawn off and a second charge of water, about one hour before the 
completion of the digestion, is introduced. 

Within the interior tank, about five (5) feet from its top, is placed 
a perforated diaphragm, and also within said interior tank is a 
pump, which during the process is constantly at work, and the 
function of which is fo preserve a constant agitation and interming- 
ling of the contained contents, by pumping the water from the bot- 
tom to the top of the vessel and discharging it on the upper surface 
of the fat, in order that it, the water, may, by its greater specific 
gravity, shower itself through the fat.”’ 

The Appellees then use water at a temperature corresponding. to 
from 200 to 250 pounds of pressure and keep the water and fat in a 
state of intimate admixture by pumping the water from the bottom 
of their boiler upon a perforated diaphragm, through which it 
showers down upon and through the fat, thus, as the answer ex- 
presses it, p. 19, “ preserving a constant intermingling” of the fat 
and water. 


The necessity of this intermingling is expressed by Tilghman in 


his patent. 


EXTRACT FROM PATENT RECORD PAGE 9Q. 


“Tt is important, for the quickness and perfection of the decom- 
position, that the oil and water, during their entire passage through 
the heating tubes, should remain in the same state of intimate mix- 
ture in which they enter them. 

“T believe that it will be found useful to fix at intervals in the 
heating tubes diaphragms pierced with numerous small holes, so 
that the liquids being forced through these obstructions with great 
velocity, may be thoroughly mixed together.” 
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The use by the Appellees of a lower temperature and longer 
time than that recommended by the Appellant in his patent for the 
continuous apparatus, was a use contemplated by Tilghman and re- 
ferred to in his patent (see Record, p. 1012) where he describes his 
experiments with his experimental apparatus as ranging in temper- 
ature as low as 350° F.=120 pounds pressure. As, however, these 
experiments demonstrated the fact that the greater the heat and 
pressure employed the more powerful and rapid were the chemical 
effects, and as he found the pressure employed by him in his con- 
tinuous apparatus the most ¢ffictent, he did as he was bound to do, 
viz., detailed it in his specification as the preferable means for carry- 
ing into effect his invention. As was said by Wilson (anti p. ——), 
“this all must admit to be a dcautiful original chemical idea, well 
carricd out.” 

Nothing could now be said on this subject of temperatures more 
clear or distinct than the words of the patent Record, p 9. 

“ The decomposing action of the water becomes more powerful 
as the heat is increased.” 

As to the presence of steam in the digester used by Appellees, 
it serves, and can serve no purpose other than the application of 
sufficient pressure to eep the water in a fluid state at the high 
temperature used. The requisite pressure, viz., enough to prevent 
the conversion of the water into steam, is just as certainly produced 
by the presence of confined steam as by the boiler entirely filled by 
the fluid. It is clear from a reading of the specification that the 
direction to avoid the presence of steam applies only to the con- 
tinuous apparatus (Record, p. 9), the only requisite of the “con- 
venient” vessels before referred to, being that they shall be closed, 
an indication, simply, that a pressure greater than that due to the 
temperature at which steam is produced at the pressure of the at- 
mosphere, 2. ¢., 212° I*., was to be used. (Record, p. 8.) 

In all the hundreds of experiments tried by Tilghman with the 
digester before described, steam was present necessarily and harm- 
lessly, and it will hardly be seriously pretended by the Appellees 
that the presence of steam in their digester produces any chemical 
effect, or in any way aids the super-heated water in its decompos- 
ing effect. 

Appellee’s own experts admit that steam is not essential to his 
process, and they say that if steam was not used, but the materials 
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heated in any other way, the same products would be obtained as 
when steam is used. See Mitchell, R. p. (775-6, xQ. 171), Smith, 
R. p. (810, xQ. 58), Rand, R. (p. 885, xQ. 30.) 

That steam dy ¢fse/Kacting on fat at 320°, under pressure and 
without distillation, will not produce any appreciable fat acid, is 
proved by the fact stated by appellee’s witness Verdin (R. p. 242, 
(). 12), that the product of Wilson’s tank process, fat heated by 
steam at fifty to one hundred pounds pressure for ten to fifteen 
hours (appellee's Exhibit), still remained neutral fat and was known 
and used in commerce as such, Jones, R. (p. 34, ©. 12), also in 
Walther’s process (appellee’s Exhibit 17, R.p. 576.) The same 
result, neutral fat, avd not fat acid, was produced by the action of 
high pressure steam upon oils and tallow, Booth, (R. 608, Q. 134.) 

The non-action of steam, fer se, is also proved by appellee's 
witness Grant (R. p. 95, Os. 39-42), who treated more than a mil- 
lion pounds of fat at 350° F., with steam heated to Soo” F., and 
found the product to be still zeutral fat. 

Great stress is laid upon the presence and decomposing action 
of steam on fats by appellee’s experts, Smith, Wayne, and Rand. 


It is true none of them had ever tried a single experiment on the ° 


subject, but they are, nevertheless, full of theoretical confidence that 
it is as active, and some say more active, than water at the same tem- 
perature. Booth (R. p. 588, Q. 30), decomposed animal fat 
into fat acid and glycerine by the action of water at 612~ FI. in five 
minutes. Now Wilson, the discoverer and patentee of the process 
of steam decomposition of fats, required from 24 to 36 hours at 
the same heat to decompose a charge of palmoil. See Report of 
Juries of the Exposition Universelle de 1855, p. 496-——-immediately 
preceding appellee’s Exhibit (R. p. 910.) Taking 30 hours as the 
average time required by steam, it is 360 times as long as required 
by water in Booth’s experiment; but it must be remembered that 
palm oil contains an average of about 50 per cent. of free fat acid 
already formed in it, which distils with the greatest facility, so 
that if the charge had been all neutral fat, as it was in Booth’s ex- 
periment, a far greater time would have been required. In addi- 
tion to this, Booth used an animal fat known to be far more diffi- 
cult of decomposition than the palm oil used by Wilson, so that 
altogether it is probable that the decomposing power of super- 


heated water on fats is at least six or eight -hundred times that of 
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steam at the same temperature. The intolerable slowness of this 
process would alone prevent its adoption for any practical use, but 
when we add the uselessness of its fatty product from imperfect de- 
composition, testified to by Tilghman (R. p. 1029, Q. 59), it seems 
to reduce it to a mere “ chemical curiosity.” 

To refer to the co-operation and assistance of the action of 
steam to that of super-heated water in decomposing fats is like 
talking of the help a donkey would give to a locomotive. 

As to the use of about a half per cent. of lime with the mixture 
treated by the appellees (Record, p. 19), it is clearly immaterial. 
The use of an alkali is recommended in the patent Record, p. 10, 
as sometimes necessary to prevent the injurious effects of some of 
the soluble acids present in fat, upon the shell of the boiler, and 
Tilghman explains (Record, p. 1013) that his experiments included 
many in which he introduced lime. 


“Q.9. Prior to the date of your patent did you ever use any al- 
«kali to facilitate the decomposition of the fat by the water at high 
“ heats ? 

“ Ans. I did, and made many experiments with it, using both 

“lime and soda in quantities ranging from one-half of one per cent. 
“ up to two per cent. of the weight of the fat.” | 
«“Q. 10. Then why did you not recommend in your patent such 
‘use of alkali to facilitate the decomposition ?” 

“ Ans. Because I considered the disadvantages attending ts use 
“exceeded its benefits; the use of alkali in the process impairs the 
“quality and consequent value of the glycerine produced to a se- 
“rious extent. R.G. Mitchell, a witness in this case, uses water 
“only, and gets a much higher price for his glycerine than those 
“manufacturers who use lime also. When C. H. Grant, of Phila- 
“ delphia, was working the process in 1860, the injury to the qual- 
“ity of the glycerine by the use of any lime in the water was often 
“mentioned to me by Mr. Bower, who was refining Grant’s glycer- 
“ine for sale, and Grant avoided the use of lime for the mass of the 
“fat decomposed by him. 

“In addition to the injury of the glycerine, the lime involves 
“ considerable trouble and expense in removing it from the fat acids. 
“ Both sources of injury are avoided, either by using a longer time 
“in the decomposition at the same pressure, or by simply increasing 
“the pressure, the time required for the decomposition can: be 
“shortened without appreciable increase of expense. 

“] mention in the patent the only result of my experiments with 
“the use of alkali that I considered valuable. I found some fats 
“ developed in their decomposition by water so much acetic or other 
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“similar acid as to dissolve portions of the iron tubes, and I directed , 
“in the patent the previous addition in such cases of sufficient alka- 

“line or basic matter to neutralize such acids. I found subsequently 

“that such acid-producing fats, instead of being rare in commerce, 

“were almost the rule. /nu fact / have never tested the glycerine 

“cater produced in any candle-works using my process, in which I 

“ did not find tt to be acid, even when they had been using one per 

“cent. of lime with the fat. When using a vessel lined with copper, p ‘ 
“as it should always be for this process, I consider the use of any 

“lime in the operation to be a miscalculation of economy by the 

“ manufacturer.” 


This answer clearly shows that the use of lime is a mistake in- 
volving poorer products and increased expense, but it is immaterial, 
so far as the patented process is concerned, whether lime is used or 
not, so long as it is not in sufficient quantities to neutralize and 
make soap of all the fat acids produced. 

Premising there are none of the injurious acids spoken of by 

Tilghman present, each pound of lime in the appellees’ mixture 
will take up and neutralize (theoretically) ten pounds of the fat 
acids, and to this extent, say one-tenth of the mass, the process 
used is simply the old lime saponification process, the product of ( 
which must be treated with acid, distilled, &c., in the old manner. 
As to the rest of the fat, the lime produces no effect, so that nine- 
tenths of the product is the result simply of the treatment of the 
neutral fat dy water alone at a high temperature and pressure. See 
the testimony of Booth and Rogers in the Werk case, where a 
much larger proportion of lime was used than that employed by 
the appellees. 


BOOTH, RECORD, PAGE 442. 


“In Tilghman’s process, fat and water are heated together in a 
“steam-tight vessel, above the boiling point of water, either without 
“the use of lime, or with the use of from 1% to I pound of lime to 
“100 pounds of fat. In Defendant's process, fat and water are like- 
“wise heated in a steam-tight vessel, by the use, according to my 
“analysis of the product, of about 5 per cent. of lime—per cent. re- 
“ferring, of course, to 100 pounds of fat. In Tilghman’s process, 
“the vessel is heated by external heat; in the Defendant's process, 
“heat is transmitted into the interior, into the mixed water and fat, 
“by superheating steam. In Defendant's process there is not a dis- 
“ tillation of fat acid, because it is performed ina steam-tight vessel, 
“under a pressure greater than that of air, and therefore “le only 
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“ object of super—heated steam 1s to transmit heat into the interior of 
“the vessel. In Defendant's process, about one-half of the fat is 
“ saponified by lime, the other half is decomposed into fat acids and 
“ glycerine by the superheated steam introduced into the mixture of 
“the water and fat acids in the vessel. /u Defendant's process the 
“ object of introducing super-heated steam under pressure ts to heat 
“the water beyond tts boiling point, and thus effect the same de- 
“composition as is involved in Tilghman'’s process. In Defendant's 
“ process, the usual method of saponification by lime is performed 
“on about one-half of fat, the other half is decomposed into fat 
“acids and glycerine by water, which is heated above its boiling 
“ point by superheated steam under pressure. This last half of the 
“fat is therefore decomposed on the same principle as in Tilghman’s 
“ process.” 

“Q. 25. Please state whether or not the chemical agent in pro- 
“ducing 50 per cent. of fat acid, in defendant’s process, is water 
“at a high temperature under pressure ? 

«“ Ans. Yes, sir; it is.” 


ROGERS, RECORD, PAGE 458. 


“This high temperature to which the Defendant, by his means 
“(2. ¢. introduction of steam,) subjects the mixture of water and fat 
“accomplishes directly, through the chemical agency of the water, 
“a transformation of a large portion of the fatty substances into 
“free fat acids and glycerine ; and, therefore, so far as there are de- 
“veloped by Defendants’ process any free fat acids and glycerine, 
“ Defendant's process is identical with Plaintiff's. The production 
“of a smaller or larger amount of lime-soap through the use of 
“lime by Defendant does not at all exclude that principal of Tilgh- 
“man’s process which is operating to so large an extent in the 
“ defendants’ process. 

Q. 28. “ You have stated that you have found by analysis a cer- 
“tain quantity of free fat acid in Defendant’s product. Please state 
“whether or not the chemical agent in producing the free fat acid 
«in Defendants’ process, as described, is water at a high tempera- 
“ture under pressure.” 

Ans. “ The chemical agent which has produced the free fat acid in 
“the product of Defendant's process is undoubtedly water at a high 
“temperature under pressure.” 

Q. 29. “So far as the lime-soap in the Defendant's product is 
“concerned, state whether or not this lime-soap is produced by the 
“ process described in Roret.” 

Ans.“The lime-soap contained in Defendant’s product is produced 
“by the process described in Roret, and depends upon the same 
“chemical reaction of simple saponification of a fat by lime under 
“ pressure. ° . ° 
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“ There are two distinct and independent chemical processes con- 
“ceracd in defendant's process ; one consists in the production of 
“free fat acids and glycerine, and the other in the production of a 
“neutrallime-soap. The firstnamed.‘ the production of the free fat 
“acid and glycerine, is Tilghman’s process. The second, the pro- 
“ duction of the lime-soap, ts the process described in Roret. * * 

“Tt matters not how the heat 1s applied to the contents of the 
“tank in defendant's process, whether by superheated steam, ordi- 
“nary steam, or a common fire applied, since in cither case the free 
“fat acids are developed through the same chemical action of water 
“at a high temperature under pressure, which is Tilghman’s pro- 
“cess,” 

The pretense of the defendant in the Werk suit that his pro- 
duct was something else than lime soap avd free fats acids, and the 
learned talk of his experts about acid dime soap is completely de- 
molished by the simple physical test to which a sample of his pro- 
duct was subjected by Professor Booth. 

Booth, R. p. 53. 

QO. 53. Have you subjected defendant’s product of December 
17, 1868, to any mechanical treatment; and if so, with what re- 
sult ? 

Ans. A quantity of defendant’s product of December 17, was 
put between porous papers and gradually squeezed or pressed, at 
first cold and afterwards hot, until it ceased to grease the papers. 
The substance left between the papers was a hard, dry, white pow- 
der, not greasy to the fingers, which was analyzed, and contained 
lime 8.9per. cent., and fat acid 90.3 per cent., and wasa neutral lime 
soap. The greasy papers were treated with hot alcohol, which was 
then filtered and evaporated, and left a fluid oil, having all the prop- 
erties of free fat acid. One hundred grains of it were burned, and 
left an ash weighing 0.49 grains of carbonate of lime, which is equal 
to 0.27 grains of lime. This lime was in the state of lime soap, and 
was dissolved by the liquid fat acid which was absorbed by the 
paper. 

QV. 54. Does this separation of defendant’s product into two 
different substances, by purely mechanical means, prove anything 
as to its nature ? 

Ans. It proves beyond a doubt that the defendants’ product is 
a mechanical mixture of neutral lime soap, and /ree fat acid. 

Besides this testimony of scientific men (and all the other ex- 
perts examined in the case bear witness to the same effect,) we have 
in the testimony of the defendant’s witness, Ropes, an expression of 
the way in which this question strikes a practical manufacturer of 
candles. 


33 


ROPES, RECORD p. I 20. 


“If 1 understand Mr. Tilghman’s process, it is to produce a free 
“fat acid with one operation, under pressure, either with or without 
“lime; but if so much lime is used as to produce a lime-soap, it 
“goes without his process, right or wrong. Iso understand it. * *” 

How this composite process as it was used in Werk’s case, strikes 
y aT a body of impartial scientific men may be seen in the report of the 
jury of the Lordon Exhibition of 1862. 

Record, p. 743-4. 

“Page 3. Considerations of this nature led M. de Milly, as early 
“as 1855, to endeavor to modify the process of saponification by 
“means of lime; instead of effecting this decomposition at a tem- 
“perature of 212°, and employing 14 per cent. of lime, he raised 
“the temperature by working under pressure, and employing only 
“4 per cent. of lime. 

«At the present time M. de Milly has indeed reduced the pro- 
“portion of lime to 2% per cent. This process has been imitated 
“in Austria. Undoubtedly it constitutes a real improvement upon 
“the ordinary method of saponification by lime; dat in spite of this 
. « considerable improvement, WHICH IS IN FACT BUT A COMBINATION OF 

Spo “Mr. TitGumMan’s MODE OF SAPONIFICATION BY WATER AT A HIGH 

( “ TEMPERATURE COMBINED WITH THE LIME PROCESS, we cannot be- 
“lieve that these two methods of saponification, under any modifi- 
“cation at present attempted, can, in an economical point of view, 
« successfully compete with the sulphuric saponification.” 

All this testimony is about a process (Werk’s), a considerable 
proportion of the product of which was a lime soap, and in which 
from 4 to 6 per cent. of lime was used in the digesters. The ap- 
pellees use but I per cent. of lime, a quantity not even sufficient 

. to neutralize the soluble acids which experience has shown to be 
generally present in the fats treated, and this use is pointed out 


and recommended in the patent. 


TIT.GHMAN RECORD, PAGE IOT3. 


«* * * * T found subsequently that such acid-producing fats, 
“instead of being rare in commerce, were almost the rule. In fact, 
«T have never tested the glycerine water produced in any candle- 
“ works using my process, in which I did not find it to be acid even 
“hen they had been using one per cent. of lime with the fat. * * *” 

Appellces’ expert, Dr. Rand, having asserted that the chemical 
action was different where lime was used, was at last drawn into 
giving his oxy reason for his said assertion. 


Dr. Rand, R. p. 891. 
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Q. 72. Then the shortening of the time of the operation when 
lime soap is used is the o/y fact which induces you to believe that 
the chemical action is probably different when lime soap is used ? 

Ans. It is the only fact. \t is the effect referred to in my answer 
to cross-question 69. 

The argument of Appellees’ witnesses, that because the addition 
of lime soap /asfens the action of the water in producing fat acids, 
therefore it prevents it from being the same chemical action or pro- 
cess is palpably absurd. 

Other things hasten the action of the water far more than does 
the lime soap, and yet they admit that the chemical action and 
process remain the same, thus: 

Mixture and agitation are proved to hasten the action from fifty 
to eight hours, a gain of forty-two hours (Verdin, R. p. 781, Q. 25). 

Increase of heat hastens the action from twenty-four hours to 
five minutes, or two hundred and eighty-eight times, (Booth, R. p. 
588, Q. 36). 

In these cases Appellees experts admit the chemical action and 
process remain the same, (Smith, R. p. 829, xQs. 171-3; Wayne, 
p. 863, ©. 153, Rand p. 889, xQs. 59-60). 

The hastening action of the lime soap is explained by Professors 
Booth, and Rogers, who show that it helps to form an emulsion or 
very intimate mixture of the fat and water, thus increasing their 
surfaces of contact. 


APPELLEES’ WITNESSES. 


Wayne (R. p. 846 xQ. 45; p. 864, xQ. 160), and Mitchell, 
(R. p. 753, QO. 42), admit that lime soap does help to form 
an intimate mixture between the fat and water, and Dr. 
Rand (R. p, 896, xQ. 107) also admits that the forma- 
tion of an emulsion would account for a hastening of the decompo- 
sition. 

Upon Dr. Rand's attention being called (R. pp. 891-2, xQ. 76), 
to the following passage in “Storer’s Dictionary of Solubilities,” 
viz.. “ When a neutral oil is dissolved in warm alcohol, and an al- 
coholic solution of potash added to it, the mixture is instantaneous- 
ly saponified on being heated to boiling,” and the question asked 
him p. (892, xQ. 76), 
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“It being well known that the saponification of oil by a watery 
solution of potash, required several hours boiling, I ask you wheth- 
er the chemical action of saponification is the same in the two 
cases,” 

He is compelled to answer. 


“1 do not think the chemical action ts different. * * * In 
the case of a watery solution of potassa, with oil in a state of mix- 
ture, the long time required is due to the fact that only small 
portions of oil and alkali can come into contact at a time owing to 
the insolubility of oil in water. IVhen the otl is dissolved in warm 
alcohol and added to an alcoholic solution of potassa, an intimate 
admixture takes place, and the chemical action goes on rapidly at 
the boiling point.” 

In what is this gain in the rapidity of a process to be distin- 
guished from that due to the use of lime in the super-heated 
water process of the Appellant. 

The addition of lime or any other agent to act conjointly with 
or hasten the action of the water in decomposing. the fat, is a mere 
modification of Tilghman’s process, and even were Appellees the 
inventors of such modification, they would have no right to use it 
without his license. But beyond all this, the fact remains that the 
use of lime in such proportion as these Appellees use it, is actually 
spoken of in Tilghman’s specification. 

As to the identity of the Appellee’s process with that patented 
by Tilghman, see in addition to that already cited, the testimony 
of Rogers, Booth, Genth, Bridges, and Gibbs, given in the Mitchell 
suit, where the process described in the Wright & Fouche patent 
was used by the Defendant. : 

This Wright & Fouche process was in all its features similar to 
that of Appellee’s, save that the circulation was automatic instead of 
being produced by a pump, and the temperature used was lower, 
and attained by direct application of fire. 


PROFESSOR J. C. BOOTH, RECORD PAGE 43. 


VY. 6. State whether the process of decomposing fat into fat acids 
and glycerine, described in said patent of Wright & Fouche is the 
same or’ different from the process described and claimed in said 
patent of Tilghman. (Objected to by defendants’ counsel, as not 
within the province of an expert). 

Ans. It is the same. 


PROFESSOR ROBT. E. ROGERS, RECORD PAGE 70. 


Q. 4. Have you read,and do you understand the patent granted 
to Wright & Fouche. No. 22,765 ? 
Ans. I have read and do understand the same. 
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Q.5. Is the method of obtaining fat acids and solution of glycer- 
ine from neutral fatty bodies therein described the same, or a dif- 
ferent process from that described in complainant’s patent? (Ob- 
jected to as not within the province of an expert.) 

Ans. 1 consider it to be identical. 


PROFESSOR ROBERT BRIDGES, RECORD PAGE 72. 


Q. 5. Have you examined, and do you understand the Letters- 
Patent of Wright & Fouche, No. 22,765 ? 

Ans. | have read, and do understand them. 

Q. 6. Please state whether or not the process of decomposing 
fats in said process is the same, or different from that set forth in 
complainant's patent? (Same objection.) 

Ans. I consider the process of decomposing fats, as set forth in 
the patent of Wright & Fouche, to’ be identical with that set forth 
in the patent of Tilghman. , 


PROFESSOR F. A. GENTH, RECORD PAGE 86, 


O. 3. Have you read, and do you understand, the patent 
granted to R. A. Tilghman, No. 11,766, and also the patent 
granted to Wright & Fouche, No. 22,755 ? and if yea, state whether 
the process of decomposing fats directed to be performed in Wright 
& Fouche’s apparatus is the same or a different process from that 
described in Tilghman’s patent? (Objected to as not within the 
province of an expert.) 

Ans. I have read, and do understand, both patents mentioned 
in the question, and consider the process performed in either to be 
identical. 

PROFESSOR WOLCOTT GIBBS, RECORD PAGE 20. 


Q. 3. Have you read, and do you understand, the patent 
granted to the plaintiff, dated October 3, 1854? 

A. I have read it, and do understand it. 

VY. 4. Have you read, and do you understand, the patent 
granted to Wright & Fouche, dated January 25, 1859? 

Ans. | have read it, and understand it. 

Q. 5. (Objected to as incompetent.) State whether liquid water, 
highly heated and under pressure, is, or is not, the agent in both 
these patents by which fatty bodies are decomposed into fat acids 
and solution of glycerine ?. 

Ans. I believe that it is. 


The testimony of Gibbs should have especial weight, because 
not only of his high standing as a chemist, but because he was de- 
liberately selected by Mitchell to examine these subjects, and be- 
cause he made up his mind adversely to him without ever having 
known or seen Mr. Tilghman or any one in his behalf. 
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It is also to be borne in mind by the Court, that Professor 
Gibbs, after a full examination of the subject on dchalf of Mitchell, 
formerly reported to him that Zilghman's process was new. 

No expert produced by Appellees has sworn that Tilghman’s 
process is substantially the same with that described in any ex- 
hibit, or was ever known or used before the date of his patent, 

No expert has ever sworn without an 7/, that Appellee’s process 
is substantially different from that patented to Tilghman, while 
five experts of the highest scientific merit, unhesitatingly swear to 
the novelty of Tilghman’s invention, and to the fact of infringe- 
ment by the use of the Wright & Fouche apparatus. 

The remaining point which the Appellees make on the question 
of infringement is that they use a lower temperature than that 
stated by Tilghman to be his preference. 

The statement made in the answer that Tilghman was at the 
time of his application unaware that the desired change in the fats 
could be produced at any temperature less than that recommended 
in the patent (see Record, p. 18), is sufficiently met by the testi- 
mony already quoted concerning the experiments of Tilghman with 
both plain vertical and coil digesters, and his use of temperatures 
as low as 350° I. = 120 th pressure. Record, p. 1012. 

The reasoning of Appellees on this point seems to lead to an ab- 
surdity. They say, in efiect, that the general does not include the 
particular, and that after the general announcement that water at a 
high temperature and pressure would decompose fats, it still re- 
mained unknown that it would do so at any particular high tem- 
perature and pressure. 

It would follow logically from this, that the day after Appellant's 
patent, another person could have obtained a valid patent for using 
the same process at all temperatures not specifically mentioned by 
Appellant, and that each succeeding day a new valid patent could 
be obtained for the same process, applied at each particular degree 
of temperature, and that the last patent as to its specified degree, 
would be better in law than the first one, which announced the 
broad general discovery. 

Appellant's discovery was that water at a high temperature and 
pressure had a certain chemical power; that it was for this purpose 
a new chemical agent. If his discovery had been that nitric acid 
would produce fat acids, and he had said, I prefer to use strong 
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nitric acid of 20° B., but weaker acid will act less powerfully, and I 
claim the use of nitric acid generally, could Defendants have used 
nitric acid of 1° B., and said that was a different invention ? 

Appellee’s experts are compelled to admit that the chemical ac- 
tion of water upon fat is the same at 300° as at 612° F., and is 
merely slower at the lower temperature. Wayne, Record, p. 863. 

X QV. 153. Then I understand you to say that from 300° F. to 
over 612° F., the chemical action of water upon fat to produce fat 
acid and glycerine, is substantially the same; is that so? 

Ans. That is so. 

(Dr. Rand, Record, p. 890.) 

X Q. 61. Then if in operating with fat and liquid water alone 
at 320” F., any part of the fat is converted into fat acids and gly- 
cerine, the process, chemically considered, is the same as Complain- 
ant’s patented process; is that so? 

dlns. It is. 

FINALLY. 

Of all the agents (lime or lime-soap, steam or super-heated wa- 
ter,) which are supposed by Appellees’ experts to act in conjunction 
in Appellees’ process, the super-heated water is the only one which 
is essential to the production of the fat acids and glycerine, and 
which can dy ise/f produce this result. 

This is demonstrated by a series of sifting experiments, leaving 
out, in turn, each one of the supposed agents. 

If we find that the result is produced even where one of the sup- 
posed agents is absent, we may safely conclude that one is not the 
active efficient agent—the sine gua non. 

And if we find that, when one of the supposed agents is absent, 
the result is never produced, but that when it is present the result 
is always produced, we may reasonably conclude that this one is 
the active efficient agent. 

Leaving out of consideration the soluble acids spoken of by 
Tilghman, it is agreed, on all sides, that the lime used by the Ap- 
pellees immediately combines without jj; of the fat and produces 
lime soap. Therefore the supposed agents are reduced to three: 
steam, lime soap and water. Which one of these substances, act- 
inge on fat at 320° to 330° Fahr., will produce free fat acids ? 

I. Steam. Defendant's experts admit that if steam was absent 
from Defendant's digester, the product would be the same as when 
it is present. (Deft’s Testy., Mitchell, pp. 775-6; Smith, p. 810; 
Rand, p. 885.) 
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Defendant's witness, Grant, says he has heated more than a 
million pounds of fat to 350° Fahr., with currents of steam heated 
to 800” passing through it, and the fat remained neutral. (Deft.’s 
Testy., pp. 925-6) 

Defendant’s witness, Verdin, says that the fat treated by steam 
in Wilson’s tank process, which goes up to 100 pounds pressure, 
338° Fahr,, remains neutral fat. (Deft’s Testy., pp. 785-6.) 

Therefore, as the absence of steam does not alter the product, 
and the presence of steam, in the absence of the two other agents, 
does not produce it, we may safely pyt the steam out of the ques- 
tion. ' 

2. Lime Soap. Complainant’s witness, Professor Booth, heated 
lime soap with fat to 320° Fahr., for 8 hours, and found that no fat 
acid was produced. (Complt’s Testy., p. 735, Q. 603.) , 

Booth also boiled water, fat and lime soap, at 212° Fahr., for 
8 hours, and found that no fat acid was produced. (p. 735.) 

Chevreul boiled potash soap with fat and water at 212° for sixty 
hours, and found that no fat acid was produced. (Wayne, Deft.’s 
Testy., p. 846, xQ. 46.) 

No fact or experiment can be shown, in which lime soap and fat, 
without the presence of water at a high temperature and pressure, 
produced any fat acids whatever. 

The reasonable conclusion from these facts is that lime soap is 
not the active efficient agent. 

3. Water. Professor Booth heated fat and water to 320° Fahr., 
and a corresponding pressure, for 11 hours, and found 80 per cent. 
of fat acid in the product. He put it back and heated it for 13 
hours more, and found it totally converted into fat acids. (Complt’s 
Testy., p. 588, Q. 36.) 

Water, at a high temperature and pressure, is, therefore, proved 
to be the active efficient agent; when it is present the result is 
always produced, when it is absent the result is xever produced. 
It is the sae gua non of the operation. 

Defendant's chemical experts do not pretend to offer a single 
fact to contradict this decisive sifting series of experiments. 

They content themselves with experiments showing thatthe 
action of water is zot so guick at 320° Fahr. when lime soap is ab- 
sent, as when it is present; and therefore would have the Court 
believe that it is not the water, but something else, some “ cata- 
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lytic action” which they can’t define, or explain, or bring to the 
test of experiment, which is the real efficient agent. 

They made these experiments: 

1. They heated fat and water to 320° Fahr. for 3 hours, and 
found a barely perceptible “ trace”’ of fat acid produced. 

2. They heated fat and water to 320° Fahr, for 8 hours, and 
found from 10 to 13 per cent. of fat acid produced. 7hey used a 
narrow tube, held vertically and shaken once for 20 seconds in each 
hour. 

The “ mixture "’— intimate mixture or emulston” —so often and 
strongly insisted on in the patent as important for the guickness of 
the action, was here entirely neglected, or what is worse, mere pre- 
tense made of it. 

- 3. They heated fat and water to about 320° F. for eight hours 
in Defendant’s digester, and found ten to eleven per cent. fat acid 
produced (Deft’s Test’y., p. 800.) 

The materials were heated and mixed by a single jet of steam 
introduced at the bottom and pointing upwards. This would 
cause a general circulation of the liquids; the water in large waves 
would be thrown upwards into the supernatant layer of fat, and 
would then escape sideways and fall to the bottom. But as there 
was no means taken to divide or break up this mass of water into 
small particles, it could never become z#timate/y mixed with the 
fat. Still this constant agitation was much better than the “twenty 
seconds in each hour” of the former experiment, and would doubt- 
less have produced a much higher result, had there not been an 
agency at work actually carrying off the fat acid, nearly as fast as 
it was produced. 

Scharling’s experiment (Deft’s Exhibit 12) proves that when- 
ever free fat acid is mixed with neutral fat, as in the palm oil of 
commerce (which contains from one-third to one-half—Smith, p. 
825), a current of steam passed through it at 320° F. will rapidly 
distill off and carry away the free fat acid in the state of vapor, and 
leave behind the neutral fat. 

Now, Dr. Smith says that in his experiment (p. 799) “the valve 
of the digester was constantly blowing off immense quantities of 
steam.’ This steam at 320° F. must have been constantly carry- 
ing ofi part of the fat acid which had been previously produced by 
the action of the water, so that the ten or eleven per cent. found 


ee ae 


40 


Defendant’s witness, Grant, says he has heated more than a 
million pounds of fat to 350° Fahr., with currents of steam heated 


to 800” passing through it, and the fat remained neutral. (Deft.’s 

Testy., pp. 925-6) 
Defendant’s witness, Verdin, says that the fat treated by steam 

in Wilson’s tank process, which goes up to 100 pounds pressure, - 

338° Fahr,, remains neutral fat. (Deft’s Testy., pp. 785-6.) dt. a 


Therefore, as the absence of steam does not alter the product, 
and the presence of steam, in the absence of the two other agents, 
does not produce it, we may safely pyt the steam out of the ques- 
tion. 

2. Lime Soap. Complainant’s witness, Professor Booth, heated 
lime soap with fat to 320° Fahr., for 8 hours, and found that no fat 
acid was produced. (Complt’s Testy., p. 735, Q. 603.) 

Booth also boiled water, fat and lime soap, at 212° Fahr., for 
8 hours, and found that no fat acid was produced. (p. 735.) 

Chevreul boiled potash soap with fat and water at 212° for sixty 
hours, and found that no fat acid was produced. (Wayne, Deft.’s 
Testy., p. 846, xQ. 46.) 

No fact or experiment can be shown, in which lime soap and fat, 
without the presence of water at a high temperature and pressure, 
produced any fat acids whatever. 

The reasonable conclusion from these facts is that lime soap is 
not the active efficient agent. 

3. Water. Professor Booth heated fat and water to 320° Fahr., 
and a corresponding pressure, for 11 hours, and found 80 per cent. 
of fat acid in the product. He put it back and heated it for 13 
hours more, and found it totally converted into fat acids. (Complt’s 
Testy., p. 588, Q. 36.) 

Water, at a high temperature and pressure, is, therefore, proved 
to be the active efficient agent; when it is present the result is 
always produced, when it is absent the result is never produced. 
It is the szze gua non of the operation. 

Defendant’s chemical experts do not pretend to offer a single 
fact to contradict this decisive si/ting series of experiments. 

They content themselves with experiments showing that ¢the 
action of water is xot so guick at 320° Fahr. when lime soap is ab- 
sent, as when it is present; and therefore would have the Court 
believe that it is not the water, but something else, some “ cata- 
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lytic action” which they can’t define, or explain, or bring to the 
test of experiment, which is the real efficient agent. 

They made these experiments: 

1. They heated fat and water to 320° Fahr. for 3 hours, and 
found a barely perceptible “ trace’ of fat acid produced. 

2. They heated fat and water to 320° Fahr, for 8 hours, and 
found from 10 to 13 per cent. of fat acid produced. TZhey used a 
narrow tube, held vertically and shaken once for 20 seconds in each 
hour. 

The “ mixture ’’— intimate mixture or emulston”—so often and 
strongly insisted on in the patent as important for the guickness of 
the action, was here entirely neglected, or what is worse, mere pre- 
tense made of it. 

3. They heated fat and water to about 320° F. for eight hours 
in Defendant’s digester, and found ten to eleven per cent. fat acid 
produced (Deft’s Test’y., p. 800.) 

The materials were heated and mixed by a single jet of steam 
introduced at the bottom and pointing upwards. This would 
cause a general circulation of the liquids; the water in large waves 
would be thrown upwards into the supernatant layer of fat, and 
would then escape sideways and fall to the bottom. But as there 
was no means taken to divide or break up this mass of water into 
small particles, it could never become intimate/y mixed with the 
fat. Still this constant agitation was much better than the “twenty 
seconds in each hour” of the former experiment, and would doubt- 
less have produced a much higher result, had there not been an 
agency at work actually carrying off the fat acid, nearly as fast as 
it was produced. 

Scharling’s experiment (Deft’s Exhibit 12) proves that when- 
ever free fat acid is mixed with neutral fat, as in the palm oil of 
commerce (which contains from one-third to one-half—Smith, p. 
825), a current of steam passed through it at 320° F. will rapidly 
distill off and carry away the free fat acid in the state of vapor, and 
leave behind the neutral fat. 

Now, Dr. Smith says that in his experiment (p. 799) “the valve 
of the digester was constantly blowing off immense quantities of 
steam. This steam at 320° IF. must have been constantly carry- 
ing off part of the fat acid which had been previously produced by 
the action of the water, so that the ten or eleven per cent. found 
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in the fat at the end of eight hours, was not the whole guantity pro- 
duced by the action of the water, but only the reszdue, or that part 
of it which had not been distilled off and carried away by the 
steam. 

Nearly as fast as the water produced fat acid the steam was car- 
rying it away; there was, in effect, a race between the decompos- 
ing power of the water producing it, and the distilling power of the 
steam carrying it off. 

The mixture or circulation of the fat and water caused by the 
steam ought certainly to have increased the result much above that 
of the first experiment, but, on the contrary, it was actually less— 
ten or thirteen per cent. with vo mixture, and ten or cleven per 
cent. with mixture, showing clearly that something was carrying 
away the fat acid. 

Now both these experiments are plainly imperfect and unfair in 
the conditions most important for rapidity of action or quickness of 
decomposition, yet this is the precise point they were intended to 
prove, and as to which Defendant’s experts pretend to reason and 
calculate from them. 

They first omit the essential requisites of quickness, and then 
exclaim, see how slow it is! 

And their logic and arithmetic are as false as their experiments 
are unfair. 

In three hours they get no notable quantity, a mere trace; in 
five hours more they get ten to thirteen per cent.; this plainly 
shows an increasing rapidity, and anyone really wishing to ascer- 
tain the facts, would have tried the effect of another period of five 
hours, and so on, step by step, until the decomposition was com- 
plete. 

But these gentlemen, though engaged for several months inthe 
investigation, never made this simple and obvious experiment. 

They profess to want to find out how long a time is required 
for complete decomposition with water alone, at 320° Ff. Well— 
try the experiment. 

Oh no, we will try it only just long enough to show that the 
decomposition has fairly started, and then we will stop and « cal- 
culate;” and how do they calculate ? 

In 3 hours the quantity decomposed is inappreciably small, 
in the next five hours it is ten to thirteen per cent., therefore, they 
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calculate another period of ezgit hours will be required to pro- 
duce another ten or thirteen per cent., which they had just obtained 
in five hours; and so they go on calculating with their false- 
factor cight instead of five, and arrive at the conclusion that eighty 
hours would be required. 

Using the correct figure five, even their own unfair experiments 
cannot make out the time necessary to produce defendants 60 per 
cent. of free fat acids, tobe longer than 4% or 6 periods (accord- 
ing as we adopt ten or thirteen per cent.) or five hours each, plus 
the three hours necessary to start the action, or 26 to 33 hours in 
all, which is about the average time actually employed by Defend- 
ant Werk as stated in his answer, (16 to 34 hours.) 

To this tissue of fallacies of Defendants’ experts we have to op- 
pose Professor Booth’s uncontradicted experiment, proving a de- 
composition of 80 per cent. in 11 hours, and a total decomposition 
in twenty-four hours. 

And his results are strongly corroborated by the five sets of 
factory operations, at heats gradually rising by small successive 
steps of 20° or 30° F., above the 406° I. used by Defendants, (see 
table p. 586.) The Antwerp factory using water alone at a tempera- 
ture but 356° F., get perfect decomposition in six hours. This is 
Defendants’ own exhibit. 

It is to be observed that Professor Booth’s experiments were 
made ten years ago, and not for the purpose of this case. His at- 
tention was not then directed to ascertain the shortest time in which 
the decomposition could be effected by water alone at 320° F. 

In the former suit the Defendants denied that water had any 
action whatever at 320° F., and their present expert, Wayne, then 
testified (Record p. 492), that a heat of 550° to 650° F., was nec- 
essary for that purpose. 

Booth having obtained 80 per cent. in 11 hours, put his product 
back and continued the operation 13 hour longer without interme- 
diate examination. His experiment shows 24 hours to be the 
maximum, but proves nothing as to the minimum. 

The fallacy of their whole argument on this point, consists in con- 
founding two things essentially different. 

The existence, the mecessary existence, of the action of water ata 
high temperature and pressure to the production of the free fat 
acids in Defendants’ product, is the one question in this case. 
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The guickness or slowness of Defendant’s mode of using that 
action, is a wholly different question, with which we have nothing 
to do. : 

If Defendants have invented a better mode of using Plaintiff's 
process, let them patent their improvement, but such invention 
gives them no right to use the original process. 

The increased quickness of action when lime is used, is the con- 
sequence of its tendency to form an emzz/szon between the oil and the 
water. Appellees’ expert, Wayne, says (p 846 xQ. 45), that when 
he mixed 4 per cent. of lime with oil and water “an emulsive mass 
of oil, lime and water took place,” and (p. 864,) he says, that when 
lime is used, the lime, soap, fat and water were mixed in a homo-— 
gencous mass like thin mortar ; but when no lime was used, the fat 
and water separated from each other. 

It is a very striking coincidence, that the quickening effect of 
lime, according to the calculation of Defendants’ expert, Smith, is 
preciscly the same in amount, as the quickening effect of intimate 
mechanical mixture, as found by their expert, Verdin. 

Smith says, (p. 800,) that to produce fat 60 parts of the acid in 
Defendants’ product, with 8 hours is sufficient, but without lime, six 
times as long is necessary. , 

Verdin says (p. 781) that using fat and water alone at 180 lbs., 
with intimate mixture, 8 hours is sufficent, but without mixture, six 
times as long is necessary. 

Now, though it is not expressly announced in Complainant's 
patent, that the presence of a small quantity of alkali quickens the 
decomposing action of the water, yet such a result is a natural and 
obvious consequence from the facts and principles there laid down. 

“Intimate mixture, or cz/sion,” is directed, and the “ quickness 
and perfection of the decomposition” is stated to depend upon the 
intimacy of the mixture. 

Therefore any known familiar method of promoting “ emulsion” 
will evidently promote quickness of decomposition. 

Now, the addition of alkali had long been a known familiar 
method of promoting emulsion, and is so described in standard 
technical works. (Proctor’s Pharmacy, p. 488.) 

The use of a small! quantity of alkali, recommended in the patent 
for an entirely different purpose, would necessarily have the addi- 
tional incidental efiect of promoting emulsion and quickness of 
decomposition. 
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It is to be remarked that up to this day no one has pretended 

to announce or claim this quickening action of alkali, or soap, as a 

new fact or discovery, although Defendants would have us believe 
that it is the most important point in the whole process. 

De Milly’s patent, (Record 278) neither states the fact, nor founds 

—— any claim upon it. He pretended that it was the alkali, or soap, 

that did the whole work of decomposition, but nowhere states 
| whether it would do it faster or slower than water alone. 

Werk in his Patent of 1858, (Record p. 437) is equally silent as 
to this. 

Complainant's licensees use a little lime, or omit it as they 
choose, and their right to use it has never been questioned. 

Its advantage is simply a balance between the cost of some 
extra fuel on one side, and that of the lime and acid on the other. 
Mitchell, of New York, Price & Co., of London, the Antwerp Fac- 
tory, Sarg, near Vienna, and the Soap Manufacturing Company of 
Vienna, (Report of Exhibition of 1862, Compt’s Testy, p. 743), still 
prefer to use water alone. , 

It yet remains an open question among manufacturers whether 


there is any advantage in it or not. 

Defendants’ counsel having obtained their eighty hour period, 
by the peculiar methods of experiment and calculation of their ex- 
perts, proceed to assert, that such a long operation would make 
Complainant’s process unprofitable—and if unprofitable, then im- 
practicable and useless, and consequently his patent is void. 

Not a word of proof exists as to what would be the cost of an 
operation of eighty hours, as compared with the saving of lime and 
acid. Werk found it profitable to continue his operafion for 34 
hours to save 6-10 of the lime and acid, and is willing to stand 
a suit to maintain their right to do so. 


DISCUSSION OF LEGAL QUESTIONS AS TO SCOPE OF TILGHMAN’S PATENT, 
ITS VALIDITY AND INFRINGEMENT. 


It is argued for appellees that the claim of appellant's patent, 
if construed to cover all degrees of high temperature and pressure, 
and all forms of apparatus, is a claim for a principle, and is, there- 
fore, invalid under the decision in O'Reilly vs. Morse, 15 Howard, 
62, and hence the Court must limit it to his patented apparatus. 
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A full consideration of that decision, and the facts upon which 
it was based, as stated by Chief Justice Taney, will show a radical 
distinction between the two cases, and that O'Reilly vs. Morse, as 
well as Neilson vs. Harford, which Chief Justice Taney cites and 
approves, are authorities in favor of the patentability of Tilghman’s 
claim construed in its broad sense. 

“Tt is impossible to misunderstand the extent of this claim. He 
“claims the exclusive right to every improvement where the mo- 
“tive power is the electric current, and the result is the marking 
“or printing intelligible characters, signs or letters at a distance. 
“Tf this claim can be maintained, it matters not by what /frocess 
“or machinery the result is accomplished. " ° ° ¥ 
“In fine he claims an exclusive right to use a manner and process 
“which he has zof described and tndced has not prevented, and 
‘therefore could not describe when he obtained his patents. The 
“ Court is of opinion that the claim is too broad and not warranted 
‘6 by law. * * * * * %: * * * * 

“The leading case upon this patent is Neilson vs. Harford, in 
“the Ienelish Court of Exchequer. It was elaborately argued and 
“appears to have been carefully considered by the Court. The 
“case was this: Neilson in his specification described his invention 
“as one for the improved application of air to produce heat in 
« fires, forges and furnaces, where a blowing apparatus 1s required. 
«And it was to be applied as follows: The blast or current of air 
“ produced by the blowing apparatus was to be passed from it into 
“an air vessel or receptacle made sufficiently strong to endure the 
“blast, and through or from that vessel or receptacle, by means of 
“a tube or pipe, or aperture, into the fire, the receptacle to be kept 
“artificially heated to a considerable temperature by heat exter- 
“nally applied. Tle then describes in rather general terms the 
“manner wUwhich the receptacle might be constructed and heated 
“and the air conducted through it to the fire, stating that the form 
“of the reecptacle was not material, nor the mariner of applying heat 
“foit, Inthe action above mentioned for the infringement of this 
“patent, the defendant, among other defences, insisted that the 
‘machinery for heating the air and throwing it hot into the fur- 
“nace, was not sufficiently described in the specification, and the 
“patent void on thataccount. Aud also that a patent for throwing 
“hot air into a furnace, zvstead of cold, and thereby increasing the 
“intensity of the heat, was a patent fora principle and that a prin- 
“ciple was not patentable. Upon the first of these defences the 
“jury found that a man of ordinary skilland knowledge of the sub- 
“ject looking at the’ specification alone, could construct such an 
“apparatus as would be productive of a beneficial result, sufficient 
“to make it worth while to adapt it to the machinery in all cases 
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“ of forges, cupolas, and furnaces, where the blast is used. And 
“upon the second ground of defence, Baron Park, who delivered the 
“opinion of the Court, said: 

“Tt is very difficult to distinguish it from the specification of a 
“patent for a principle, and this at first created in the minds of the 
“Court much difficulty ; but after full consideration, we think that 
“the plaintili does not merely claim a principle, but a machine em- 

odying a principle, and a very valuable one. We think the case 
“must be considered as if the principle being well-known, the plain- 
“tilt had first invenied a mode of applying it by a mechanical ap- 
‘“ paratus to furnaces, and his invention then consists in this, by 1n- 
“terposing a receptacle for heated air between the blowing appa- 
‘“ratus and the furnace. In this receptacle he directs the air to be 
“heated by the application of heat externally to the receptacle, and 
“thus he accomplishes the object of applying the blast, which was 
“before cold air, in a heated state to the furnace. 

“We see nothing in this opinion differing in any degree from 
“the familiar principles of law applicable to patent cases. Net/son 
“clauned no particular mode ef constructing the receptacle or of 
“heating it. We pointed out He manner in which it might be done, 
“but admitha that it might also be done ina variety of ways, and 
“ata higher or lower temperature, and that all of them would pro- 
« duce the eflect in a greater or less degree, provided the air was 
“heated by passing through a heated receptacle. ° ” ’ 

“ Undoubtedly the principle that hot air will promote the igni- 
“tion of fuel better than cold, was embodied in this machine. But 
“the patent was not supported because this principle was embodied 
“in it. : ’ But this patent was supported because 
“he had see oe a mechanical apparatus, by which a current of 
“hot air instead of cold could be thrown in. And this new method 
“was protected by his patent. The interposition of a heated re- 
“coptacle mt any form was the novelty he invented. * * * And 
“his claim, as the patent was construed and supported by the 
“Court, is altogether unlike that of the patentee before us. Mr. 
“Neilson discovered that by interposing a heated reecptacle between 
* the blower and the furnace, and conducting the current of air 

‘through it, the heat in the furnace was increased, and this effect 
« was alw ays produced, whatever might be the form of the recep- 
“tacle or the mechanical contrivances for heating it, or for passing 
“the current of air through it, and into the furnace.” 

“ But brof. Morse has not discovered that the electric or galvanic 
“current will always print at a distance, no matter what may be 
“the form of the machinery or mechanical contrivances through 
“which it passes. To pr duce that effect, it must be combined 
“with and passed through, and operate upon certain complicated 
“and delicate machinery, adjusted and arranged upon philosophical 
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“principles, and prepared by the highest mechanical skill. And it 
“is the high praise of Prof. Morse that he has been able by a new 
“combination of known powers, of which electro-magnetism 1s one, 
“to discover a method by which intelligible marks or signs may be 
“printed at a distance. And for the method and process thus dts- 
“covered, he is entitled toa patent. But he has not discovered that 
“the electro-magnetic current used as motive power in any other 
“method and with any other combination will do as well.” 

Now, to make Tilghman’s case similar to Morse’s 8th claim, it 
will be necessary to prove that the fact that highly heated water 
would decompose fats into fat acids and glycerine had been known 
to chemists for years before Tilghman’s patent, and that it was gen- 
erally believed that it could be successfully applied in practice, and 
that Tilghman was merely the first person to make and describe a 
machine by which it could actually be done. 

If such were the facts, the Court might properly apply the rule 
in O'Reilly vs. Morse, and confine the patentee’s claim to the ma- 
chinery which he had invented to make a previously kuown power 
useful in practice. 

As the facts really stand, however, Tilghman being the frst to 
discover the power of water at a high temperature and pressure to 
convert fats into fat acids and glycerine, and also the first to propose 
to apply it to practice, and to describe a machine for doing it, say- 
ing at the same time that other forms of machine could be used, the 
case becomes exactly parallel to Neilson’s, as stated by Chief Justice 
Taney. 

The method or process of heating fat and water to a high tem- 
perature and pressure so as to produce fat acids and glycerine, be- 
comes Tilghman’s invention, and will be protected, no matter what 
form of machine be used to carry it out. 

In Corning vs. Borden, 15 Howard, 267, Judge Grier says :— 

« A process ¢o nomine is not made the subject of a patent in our 
“act of Congress. It is included under the general term, ‘ useful 
“art. An art may require one or more processes in order to pro- 
“duce a certain result or manufacture. The term ‘machine’ in- 
“cludes every mechanical device or combination of mechanical 
“ powers and devices to perform some function or to produce a cer- 
“tain effect or result. But where the result or effect is produced by 
“chemical action, by the operation or application of some element 
“or power of nature, or of one substance to another, such modes, 
“methods, or operations, are called processes. A new process is 
“usually the result of a discovery—a machine of invention. The 


49 


“arts of tanning, dyeing, making water-proof cloth, vulcanizing 
“India rubber, smelting ores, and numerous others, are usually car- 
“ried on by processes as distinguished from machines. One may 
“discover a new and useful improvement in the process of tan- 
“ning, dyeing, &c., wrespective of any particular form of machinery 
“or mechancal device. And another may invent a_ labor-saving 
“machine, by which the operation or process may be performed, and 
“each may be entitled to his patent. As for instance: A has dis- 
“covered that by exposing India rubber tq a certain degree of 
“heat, in mixture or connection with certain metallic salts, he can 
“produce a Valuable product or manufacture; he is ertitled toa 
“patent for his discovery, as a process or improvement in the art 
“wrespective of any machine or mechanical device, B, on the con- 
‘trary, may invent a new furnace, or stove, or steam apparatus, by 
“which this process may be carried on with much saving of labor 
“and expense of fuel, and he will be entitled to a patent for his 
“machine as an improvement in the art. Yet A could not have a 
“patent for a machine, nor B for a process, but each would have a 
“patent for the means or method of producing a certain result or 
“effect, and not for the result or effect produced.” 


In Househill Co. vs. Neilson, Webster’s Patent Cases, 683, the 
Court says :— 

“Tt is quite true that a patent cannot be taken out solely for 
“an abstract philosophical principle; for instance, for any law of 
“nature, or any property of matter, apart from any mode of turn- 
“ing it to account in the practical operations of manufacture or 
“the business and arts and utilities of life. The mere discovery 
“of such a principle is not an invention, in the patent law sense of 
“the term. Stating such a principle in a patent may be a pro- 
“mulgation of the principle, but it is no application of the prin- 
“ciple to any practical purpose; and without that application of 
“the principle to a practical object and end, and without the 
“application of it to human industry, or to the purposes of human 
“enjoyment, a person cannot in the abstract appropriate a principle 
“to himself. But a patent will be good, though the subject of the 
“patent consists in the discovery of a great, general, and most 
“comprehensive principle in science or law of nature, if that prin- 
“ciple is by the specification applied to any special purpose, so as 
“thereby to effectuate a practical result and benefit not previously 
“attained. The main merit, the most important part of the in- 
“vention, may consist in the conception of the original idea, in 
“the discovery of the principle in science, or of the law of nature, 
“stated in the patent, and little or no pains may have been taken 
“in working out the best manner and mode of application of the 
“ principle to the purpose set forth in the patent. 
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“But still if the principle is stated to be applicable to any 
“special purpose, so as to produce any result previously unknown, 
“in the way and for the objects described, the patent is good, It 
“is no longer an abstract principle. It comes to be a principle 
“turned to account, to a practical object, and applied to a special 
“ result. . 

“It becomes, then, not an abstract principle, which means a 
“principle considered apart from any special purpose or practical 
“operation, but the giscovercr’s statement of a principle for a spec- 
“ial purpose; that is, a practical invention, a mode of carrying a 
“principle into effect. * * This is a question of law, and I must 
“tell you distinctly that this generality of claim,—-that is, for all 
“modes of applying the principle to the purpose specified, accord- 
“ing to or within a general statement of the object to be attained, 
“is no objection whatever to the patent. That the application or 
“use of the agent for the purposes specified may be carried out 
“in a great variety of ways, only shows the beauty and simplicity 
“and comprehensiveness of the invention.” 

“T state to you the law to be, that you may obtain a patent for 
“a mode of carrying a principle into effect; and if you suggest and 
“discover not only the principle, dut suggest and invent how it may 
“be applicd to a practical result by mechanical contrivance and appa- 
“ralus, and show that you are aware that no particular sort or modt- 
“fication of form of apparatus ts essential in order to obtain benefit 
“from the principle, then you may take your patent for the mode of 
“carrying it into effect, and are not under the necessity of describing 
“and confining yourself to one form of apparatus. \t that were 
“necessary, you see what would be the result. Why, that a pat- 
“ent could hardly ever be obtained for any mode of carrying a 
“newly discovered principle into practical results, though the most 
“valuable of all discoveries, for the best form and shape and modi- 
“fication of apparatus cannot, in matters of such vast range, and 
“requiring observation on such a great scale, be attained at once. 
«Hence, you may generally claim the mode of carrying principle 
“intoelfect by mechanical contrivance, so that any sort of apparatus, 
“applied in the way stated, will, more or less produce the benefit, 
“and you are not tied down to any form.” 

The point that Tilghman’s claim involved a patent for a princi- 
ple, was fully argued before Judges McLean and Leavitt in the suit 
of Tilghman against Werk, and the opinion of the Court, (Record 
p. §54,) disposes of it in accordance with the authorities above 
cited. 

The fact that Judge McLean, who agreed with Judge Leavitt 
in sustaining the validity of Tilghman’s patent, was one of the 
majority of the Supreme Court which rejected Morse’s 8th claim, 
cives additional weight to his decision on this point. 
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Tilghman having made the discovery that water when heated 
and retained in a liquid state by pressure in a close vessel to pre- 
vent its escaping as steam, possessed certain chemical powers with 
reference to fat, did not stop there. 

He went on to find out how this principle might be made 
practically useful. The first thing was to discover by experiment 
how much water was necessary, and he announces in his patent 
that from one-third to one-half of the bulk of the fat will produce 
the result. 

The next thing was to discover the degree of heat, and length 
of time, and he naturally sought to do it in the shortest time, and 
he found by experiment, and announces in his patent, that the 
higher the temperature the more powerful is the action, and that 
at the temperature of about 612° F., the action will take place in 
ten minutes. 

In the case of Mowry vs. Whitney, the language used in the 
Whitney patent in describing his process was that “ the tempera- 
ture of the Furnace or chamber, and its contents are gradually 
raised to a point a “tle dclow that at which fusion commences when, 
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etc.” 14 Wallace, p 626. 

This was the env/y instruction as to temperature given in that 
patent. The defendant relied on two points in opposition to that 
claim in the specification: 

1. “ That Whitney’s patent is void, because that which is de- 
scribed and claimed therein is not useful, inasmuch as it designates 
and provides for such a degree of reheating and none other 
(‘a little below that at which fusion commences’), as will destroy the 
chilled periphery or tread—an essential feature to a car wheel.” 

2. “That Mowry’s process does not infringe on Whitney’s 
patent, because it is incredible (that in the Mowry process), any’ 
such degree of reheating is or could result as is contemplated in 
Whitney's patent.” 14 Wallace, 636. 

Upon these points this Court, per Mr. Justice Strong, says: 

«The validity of the invention is next assailed for the reason 
«that the process described in it, and claimed, is denied to be use- 
“ful, because it would destroy the hardness of the rim, or tread of 
“the car wheel, known as the chill, and thus greatly detract from 
“the durability and usefulness of the wheels. 

“Tt is undoubtedly true that a chilled periphery or tread is 
“essential to the usefulness of a car wheel. Indeed, the evidence 
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“is, that whenever car wheels are spoken of, wheels with chilled 
“tread are meant, and any process which destroys the chill must 
“render them valueless for the purpose for which they are 
“ needed. 

“Tt is also true that the fusing point of cast-iron is in the neigh- 
“ borhood of 2786 degrees of Fahrenheit, twelve or fifteen hundred 
“degrees above the point at which, according to the evidence, the 
“chill of the tread of a car wheel would be destroyed. If, there- 
“fore, the process patented to Whitney, requires, after the removal 
“of the wheel to the heated furnace or chamber, the application of 
“a degree of heat closely approximating the point of fusion, 1t must 
“be conceded that instead of being beneficial it 1s positively hurt- 
“ful. And this is what is contended by the appellant. ‘The objec- 
“tion seems to be aimed at the sufficiency of the description of the 
“ patentee’s invention, which it is abundantly proved he practiced 
“successfully through many years, rather than at its utility. Whit- 
“ney conceived a process and practiced it. . . ¥ ” 

“Then the avowed purpose of the inventor has been accom- 
“plished. It would be most unreasonable to read the directions 
“of the specification without reference to the object which they 
“ profess to have in view. The evidence is that the chill is formed 
“while the casting is in the mold, and that the hurtful strains com. 
“mence after the formation of the chill. Indeed it is manifest there 
‘can be no strain until the chilliscomplete. It must be, therefore 
“that all the heat which is needed to relieve from the strain is that 
“which suffices to raise the temperature of the thin part, or plate, 
“to the degree at which the strain commenced—a lower temper- 
“ature than that which existed when the chill was formed. Hence 
“an operator, in following the directions of the specification, would 
“be taught by his practical knowledge that the instant all parts of 
“the wheel had been heated to that temperature, no more heat 
“was needed. 

“And we do not think it a fair construction of the patentee’s 
“language to hold that it requires the heat to be raised in all cases 
“to a degree only a little below the point of fusion. He does not 
“attempt to give any more definite direction than that all parts of 
“the wheel must be raised to the same temperature, suggesting in 
“a parenthesis, (“ say, a little below that at which fusion commen- 
“ces.) , He fixes a maximum. The heat must not reach the point 
“of fusion, and the prescribed minimum is that degree where the 
“heat of the different parts of the wheel is equal. Within those 
“limits the degree is left to the judgment of the operator, and 
“within those limits it is clear from the evidence that the process 
“may be applied without injury to the chill. The proof is that it 
“has been successfully applied in the manufacture of a vast num- 
“ber of wheels, and that failure has been very rare. 14 Wallace 


“ Rep., 644. 


| 


| 
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ARGUMENT FOR APPELLANT IN REPLY. 


PRIOR STATE OF ART. 
I.——DECOMPOSITION OF FAT BY SOAP MAKING. 


Fat exists in nature in the form of minute globules dissemi- 
nated among the tissues of the animals and vegetables producing 
it. To separate it in a commercial form heat and presspre are 
used for vegetable tissues as in linseed oil mills. 

The fat cells always present a 
nearly spherical form (as shown at 
aa in the figure), their intervals 
are traversed by a minute network 
of blood-vessels from which they 


derive their secretion—é6 6 are 
fibres of areolar tissue. 

Fatty tissue of animals. of 
which the microscopic appearance 
is given in the cut, cannot be 
broken up by pressure; but when 
heated so as to expel all its water, 
the animal tissue contracts and 
shrivels up at the same time that 
the fat globules are much expanded 
so that the cells burst and the fat 
flows out in a liquid mass. This process is called “ rendering ” 
and the shrivelled animal tissue left after the fat is removed is 
called the “cracklings”; this process produces a very offensive 
smell and wastes considerable fat in the cracklings; when fat is 
boiled with water, a portion of the animal tissue is dissolved and 
a corresponding portion of fat is “ rendered,’’ but it is too slow 
and incomplete a process for practice. 

In 1823, Appert patented, in France, the process of rendering 
fat inaclosed boiler with water, so that its heat is raised to 266° F., 
in place of 212°, as in open vessels. This increase of temperature 
so increases the solvent power of the water for the animal tissue 
that it is entirely dissolved and all fat obtained. This process of 
Appert’s has been extensively used, and has been repeated over 
and over again in various forms for rendering and purifying fats 
and oils, and will be frequently presented in the exhibits of this case. 
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Fats obtained from various sources differed much in hardness 
and fusibility, and each variety was formerly supposed to be an en- 
tirely different article. About 1816, Braconnot, a French chemist, 
discovered that they were mere mechanical mixtures, in various 
proportions, of fats entirely solid and hard, now called stearine, 
with an entirely fluid fat or oil. He found that simple pressure, 


very slowly applied, separated the fluid part and the remainder 
made kard candles; but the process was difficult and imperfect. 

Chevreul, in 1825, discovered that fats were compounds of a 
substance called glycerine, with a fatty body, having slight acid 
characters called fatty-acids ; that when fats were deprived of this 
glycerine the fatty acids could be rapidly and perfectly pressed and 
made the best possible material for candles, and he patented a pro- 

| cess of obtaining these fatty acids. Record, p. 258. 


His process consisted of two distinct stages: 
| 1. The manufacture of the fat into soap, by the use of lime or 
| other alkali—14 pounds of lime were used to 100 pounds of fat. 

2. The decomposition of the soap so produced into fat acid by 
the use of two pounds of sulphuric acid to each pound of lime. 


Soap had always previously been made by boiling the fat and 
solution of alkali together, and he suggested that this production 
of soap could be expedited by boiling the fat and the solution of 
alkali together wuder pressure. Vile made no suggestion or hint 
that water a/one, heated and under pressure, would of itself decom- 
pose neutral fat into fat acid and glycerine. 

That the invention of Chevreul is as above set forth, and is dif- 
ferent from Tilghman’s, is proved, 


1. By admissions of appellees’ witnesses. 


APPELLEES’ WITNESS, DR. SMITH. RECORD, p. 796. 


Ans. 7. “ The process applied to manufactural chemistry, and 
known under the general term of saponification of the fats, have 
been: /zrst, by decomposition of the fats with alkalies, alkaline 
earths and other bases in conjunction with water and heat, either 
in open vessels or under pressure. This was first applied, in 1825, 
by Chevreul and Gay Lussac, and has been subjected to various 
modifications since.” 
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SAME WITNESS. RECORD, p. 820. 


Q. 119. “From the time of Gay Lussac and Chevreul’s patent up 
to 1854, has it not been generally stated in chemical and technical 
works, that the direct product of the lime-saponification process 
was a lime-soap, meaning thereby a neutral lime-soap, or with an 
excess of lime ?” 

Ans. “It has been so understood.” 


APPELLEES’ WITNESS, VAN DER WEYDE. RECORD, p. 176. 


Q. 78. “ Did Chevreul make free fat acids or a neutral soap by 
this saponification ?” 

Ans. * He madeasoap first, inorder to convert it afterwards into 
free fat acids.” 


2. Proved by testimony of appellant’s witnesses : 


PROFESSOR J. C. BOOTH. RECORD, p. 52. 

“« Exhibit 18,” from “ Certificates of Inventions,” vol. 41, pages 
392 and 393, January 5th, 1825, contains a part of the patent 
granted to Gay Lussac & Chevreul, for the application of stearic 
and margaric acids to illuminating purposes, in which they state 
the first process always to be, making a soap of the fat by acting on 
it with an alkali, potassa, or soda and subsequently separating the 
acid. ‘Llhey further state that the operation of soap making may 
be performed at ordinary temperatures and pressures, but that the 
operatiori of making soap at a more elevated temperature, with a 
pressure of several atmospheres, presents greater advantages. In 
complainant's “ I:xhibit AA,” claiming to be part of the passage 
quoted in “ Exhibit 18,” the methods of decomposing the soap so 
as to get fat acids, and of separating the fluid acid from the solid 
acid, are stated. Plaintiff's process has nothing whatever to do 
with the making of soap from fats, but makes fat acids and glycer- 
ine from fats by the direct action of water.” 


PROFESSOR F. A. GENTH, Q. 9. RECORD, p. 89. 
III. Cuevreut & Gay Lussac. III. TILtGHMAN. 
1. Produces a neutral soap by using Produces no soap. 
enough alkali to saturate all the fatty 
acids contained in the fat. 


2. Produces no free fatty acids di- 2. Simultaneously produces free fatty 
rectly. acids and a solution of glycerine, by the 
direct action of highly heated water upon 
fat. 
3. Produces soap, both at ordinary 3. Elevated pressure indispensable. 


and elevated pressure. 
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PROFESSOR BOOTH, RECORD p. 609. 


APPELLEEF’S EXHIDBITs, APPELLANT’S PROCEssS. 
Roret (E-xhs, g and 5), Gay Lussac 
& Chevreul (Exh. 6), Radley & Meyer 
(Exh, 10). 
Make neutral lime soap either in open Produces no soap. 
or closed vessels. 


Ido not make free fat acid. Makes free fat acid. “ 
Lime is the chemical agent which de- Highly heated water is the chem- 
composes the fat, ical agent which decomposes the fat. 


PROFESSOR ROGERS. RECORD p. 676. 


QV. 48. Examine Defendants’ Exhibit No. 6 (Chevreul’s patent), 
and state whether it contains any evidence of a prior knowledge or 
use of the process patented to Complainant. | 
A. It contains no svch evidence; it refers exclusively to the 
making of soaps either in open or close vessels. | 


11.——-DECOMPOSITION BY SULPHURIC ACID DISTILLATION, 


The sulphuric acid distillation process was invented and used 
for producing fat acid only, and not glycerine; the glycerine being 
acstroyed by the process. This process differed from Tilghman’s. 


|. In the result produced—fat acid only, while Tilghman’s pro- f 
duced simultaneously both fat acid and glycerine. i 
. . oo . . ' 
2. It required sulphuric acid to decompose the fat into fat acid. ‘ 
; 


3. It did not depend for its efficiency on the use of highly 
heated water under pressure. ; 
4. It was a process of distillation. 


DEFENDANT'S WITNESS, DR. SMITH. RECORD Pp. 700. 


QO. 7. Fourthly, by heating the fat with sulphuric acids (con- 
taining two equivalents of water), and by subsequent distillation, ‘ 
the fat acids are obtained and the glycerine destroyed. It has 
been carried on successfully and extensively since about 1846. 


JOURNAL OF SOCIETY OF ARTS, LONDON, 1855. PAPER BY G. F. WIL- 
SON, VOL. 3, p. 729. (COMPLAINANT'S TESTIMONY, RECORD 106.) 


«By our first improvement in separating the fat acids from neu- 
tral fats, the glycerine was decomposed by the direct action of 
concentrated sulphuric acid at a high temperature, and all that 
remained of it was a charred precipitate.” 
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APPELLEE'S WITNESS VERDIN, SR., RECORD p. 157. 


Q. 9. What is the method by distillation ? 

Ans. We saponify the fat, first with sulphuric acid, and wash the 
sulphuric acid out afterward with hot water. That water takes out 
the glycerine and the sulphuric acid, and then from there take it 
and put it in the still, and distil it over by fire and steam, and 
then condense it, and then let it off as fatty acids. 


APPELLEE'S WITNESS, JOHN H. SMITH, RECORD p. 233. 


Q. 2. Before the distillation is commenced in that process, state 
whether the glycerine contained in the fat is previously destroyed 
| or removed, and by what means ? 

Ans. We suppose it is destroyed by acidification of the fats by 
| sulphuric acid. 

VY. 3. State whether this is before the distilling parts of the 
process commences ? 

Ans. It is. 


The above two processes, viz: Chevreul’s lime soap process, 
and the sulphuric acid distillation process, were the only processes 
practically used down to the time of Tilghman’s invention, as 
proved by defendant's witness. 


WAYNE, DEFENDANT'S TESTIMONY, p. 863. 


Q. 156. Were any process for manufacturing fat acids practi- 
cally worked as a manufacturing operation prior to 1854, except 
the lime saponification process, and the process of sulphuric acid 
combined with distillation ? 

Ans. Not that I know of. 

Q. 157. In the process by sulphuric acid combined with dis- 
tillation, was the glycerine destroyed ? 
Ans. It was. 


MITCHELL’S FOREMAN, VERDIN, JR., RECORD p. 226. 


XQ. 168. From all your reading and your experience in facto- 
ries, can you say that any mode of decomposing fats was practically 
employed in a stearine candle factory prior to the date of Mr. 
Tilghman’s patent, January, 1854, except the process of lime saponi- 
fication or sulphuric acid distillation poaaean? 

Ans. | can not. 
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II].—ATTEMPTED DECOMPOSITION BY STEAM. 


It was from time to time attempted, prior to Tilghman, to de- 
compose neutral fat into fat acid by distillation in a current of steam, 
but , 
1. It was an unsuccessful and abandoned experiment, and never 
Came into use. ; 
2. Even if it had been successful it differed in every way from 
the process of Tilghman, thus : 
a. It differed in not producing glycerine as a result. 
6. It differed in not depending upon, or even allowing of, the 
presence of highly heated wa¢er under pressure. 


c. It was a process depending on vaporization and subsequent 
condensation of the fat. 

- ad. The apparatus absolutely necessary for the distillation pro- 
cess was such as to render the execution of the hot water process 
of Tilghman in the same utterly zmpossible. 

1. The steam distillation process was an unsuccessful and 
abandoned experiment. | 
The persons chiefly relied upon by Appellant as using the f 
steam distillation process were G. F. Wilson and Scharling and 
Dubrunfaut. 


APPELLEE'S WITNESS, WAYNE, RECORD, Pp. 55. 


Q. 108. Was the process of Scharling at the heat mentioned by 
him (320° F.), practically employed for manufacturing fat acids 

prior to 1854, as far as you know ? 

Ans. 1 cannot say that it was. 


MITCHELL’S PARTNER AND WITNESS, VERDIN, SR., RECORD, p. 161. 


VY. 56. Do you know of any factory where fat acids and solution 
of glycerine were manufactured directly by distilling neutral fat in 
a current of steam, prior to January 9, 1854? 

Ans. No. 


MITCHELL’S FOREMAN AND WITNESS, VERDIN, JR., p. 216. 
X. 60. Did you know of Scharling’s process ever being tried or 


attempted to be tried by any one prior to April, 1864? 
Ans. Not as to my personal knowledge. 
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Scharling tried it and says it would not be advantageous to ob- 
tain margaric acid (fat acid) from tallow for practical use; he 
Says: 
APPELLEE'S EXHIBIT 10, RECORD, p. 251. 
« By treating tallow with super-heated vapors of water, a hard 
“crystalline mass was obtained, which consisted principally of 
“margaric acid. But the decomposition of the tallow in this man- 


“ner took place so slowly, that tt will not be advantageous to obtain 
“the margaric acid for practical use in this manner.” 


And Mitchell's principal witness, Verdin, Jr., admits that the 
statement of Scharling shows that it was an unsuccessful experi- 
| ment, and would of itself induce a person to avoid this process. 


RECORD, p. 225. 


X. 157. Would not a person reading his paper be induced to 
conclude from the paper itself that he had better try some other 
mode of decomposing tallow than by using Scharling’s own pro- 
cess ? 

Ans. | rather think yes. 


PROF, ROBERT E, ROGERS, RECORD, p. 79. 


“ My conviction is, that in the special cases referred to by Schar- 
ling of results, the steam or vapor of water, did little if anything in 
setting free the fat acids, but simply aided in the volatilization of the 
fat acids already present in the so-called neutral fats.” 


I A Aly 


DIRECT EXAMINATION RESUMED, RECORD, Pp. 79. 


VU. 25. Does Scharling anywhere say that he obtained glycerine 
as well as fat acids by his distilling experiments ; state also, where 
the glycerine would have been found, if he had produced any in 
said experiments ? 

Ans. He nowhere states that he produced glycerine in his ex- 
periment. Had he produced glycerine, it would have been found 
carried over with the vapor of water. 

Q. 26. Would not any chemist making the chemical examina- 
tion of the over distilled water, which he states he made in search 
of sebacic acid, have been certain to have found said glycerine, as 
a residue in the process, if any had existed there ? 

Ans. Glycerine is so marked in its properties, and so readily 
detected, that I cannot conceive it could fail to be recognized and 
spoken of by any one professing to be a chemist, should it actually 
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exist in the over distilled water, had it been present in it, in the 
case of Scharling’s experiment. The omission to mention it on 
his part, I conceive clear evidence of its absence altogether. 


G. F. Wilson states that the direct distillation of fats destroys 
or decomposes the glycerine, and that it was preferable to abstract 
or destroy the glycerine before attempting to distil. Extract from 
patent of Gwynne & Wilson, 1843, Appellant’s Ex. 1000, Rec. ? 
p. IOT. 


“In the course of a series of experiments in which we have 
been engaged for some time past, relative to the distillation of 
fatty and oily matters, we have particularly observed that fats and * 
oils in their natural state are not well adapted for distillation, 
owing, as it appears, to the presence of the ingredient called 
‘glycerine,’ and that although fats and oils can be distilled in 
their natural state, and the distillation itself destroys or decom- 
poses the ‘glycerine,’ it is a preferable mode of operation to ab- 
stract, destroy, or decompose the ‘glycerine’ in the first instance, 
and afterwards to submit the fatty or oily matters to distillation in 
the acidified or modified state produced by such action.” 


The steam distillation process did not depend upon or even “3 
allow the presence of highly heated water under pressure; the f 
steam distillation apparatus and the apparatus for using highly 
heated water under pressure are of a directly opposite and incom- f 
patible character. : 


APPELLEES’ WITNESS, DR. SMITH, RECORD p. 832. 


O. 194. In the process of Dubrunfaut, (Defts. Ex. No. 8), or in 
that of Scharling, (Defts, kx. No. 12), or in that of Payen, (Defts. 
Ex. No. 8), is any liquid water, ata high temperature and pressure, 
present, mixed with the fat, during the operation ? 

Ans. There would appear to be no water present in a liquid 
form, 

Q. 195. Could the process of defendants or of complainant be 
operated in the distillatory apparatus of Dubrunfaut, or of Schar- 
ling, or of Payen, referred to in cross-question 194, or could either 
of the three last named processes be operated in the apparatus of 
defendants or complainant ? 

Ans. The processes of both the complainant and defendants are 
different from the above, and could not be performed in the above 
apparatus, for both the complainant and defendants call for closed 
digesters, while the stills of Dubrunfaut and Scharling have open 
communication with the atmosphere. 
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APPELLEE'S WITNESS, WAYNE, RECORD p. 852. 


Q. 84. In the process of Scharling, (Defts. Ex. 12,) is all the fat 
acid mentioned as having been produced by him, described as hav- 
ing been distilled and found in the condenser ? 

Ans. It is. 

VY. 85. In said experiment of Scharling, is any liquid water de- 
scribed as having been mixed with the fat while the fat was at the 
temperature of 160° C. (320° F.)? 

Ans. There is not. 

Y. 86. In said experiment was any pressure above that of the 
atmosphere applied to the still ? 

Ans. No. 


APPELLANT'S WITNESS, PROF. BOOTH, RECORD p. 600. 


Q. 92. State whether the description of Dubrunfaut’s process in 
Exhibit 8 contains any evidence of a prior knowledge or use of 
complainant's process, and explain wherein it resembles or differs 
from complainant’s process ? 

Ans. It contains no such evidence, since it makes no mention of 
the manufacture of fat acid by the action of highly heated water. 
Dubrunfaut decomposes fats by a current of steam at a light 
temperature; plaintiff decomposes fats by a highly heated water. 
Dubrunfaut decomposes fats at ordinary pressure ; the plaintiff de- 
composes fat at a high pressure. Dubrunfaut employs an open 
vessel; plaintiff employs a closed vessel. Dubrunfaut employs 
steam, or the vapor of water; plaintiff employs liquid water. 


PROFESSOR BOOTH, RECORD p. 606, 


Q. 124. Explain wherein Scharling’s process, as described in 
Exhibit 12, resembles or differs from complainant's process. 

Ans. In Scharling’s process oils or fats are heated inan open ves- 
sel or still, and superheated steam passed through them. The fat 
acids are thus distilled over, and condensed ina cold receiver. 

Scharling’s process is essentially the same as Dubrunfaut’s in 
defendant's Exhibit 8; it is merely carried on at a lower tempera- 
ture and less rapidly, so that for tallow it is stated to be too slow 
for practical use. Scharling’s process resembles complainant's only 
in one point, that they both produce fat acids. Scharling distills 
the fat acids; plaintiff does not distil them. Scharling’s pro- 
cess requires open vessels; plaintiff's process requires close ves- 
sels. Scharling’s process is performed without pressure ; plaintift's 
process requires pressure. In Scharling’s process no liquid water 
is or can possibly be mixed with the heated fat. In plaintiff's 
process liquid water must necessarily be mixed with the heated fat. 
In plaintiti’s process the glycerine is found dissolved in water. 
In Scharling’s process no mention is made of the glycerine. 
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; DEFENDANT'S WITNESS, VERDIN, JR., RECORD p, 216. 


X. 28. In Scharling’s process, why is there an absence of pres- 
sure ? 

Ans. Because the outlet of the vessel is larger than the pipe con- 
veying the steam into it. 

X. 30. Does not every process of distillation require the ab- 


sence of pressure ? ver 
A. Yes, sir: the distillation process requires the absence of 
pressure. 


VERDIN, JR., RECORD pp. 155-6. 


X. 282. Can process of manufacturing fatty acids by the pro- 
cess of distillation in a current of steam be practically carried out, 
either in the apparatus described in Complainant's patent, or in the 
apparatus used in Defendant's factory. 
Ans. No, sir. 
X. 285. State whether the process of decomposing fats into 
fatty acids and solution of glycerine by the action of water at high 
temperature and corresponding pressure, as affected in the appara- 
tus of both Plaintiff and Defendant, can be practically carried 
out in the apparatus made use of for distilling fats into fatty acids - 
by the action of a current of steam. ‘ 
Ans. They can not. 


PROFESSOR WOLCOTT GIBBS, RECORD p. 28. 


Y. 14. (Objected to.) Could the plaintiff's process be worked 
in the distillation apparatus described in Exhibit 4 ? 

And could this distillation process be worked in Plaintiff’s ap- 
paratus ? 

, Ans. | answer no, to both branches of this question. 

The state not only of the art, but even of scwntific knowl-de: 
on the subject of attempted steam distillation of neutral fats, is 
fully shown by the report of the 


EXPOSITION UNIVERSELLE DE 1855. 


|URY REPORT, 
pp. 495, 496, immediately preceding Defendant’s exhibit, Record 
gio. 
AQUEOUS SAPONIFICATION COMBINED WITH DISTILLATION. 


«“ The researches of Chevreul having shown that the saponifica- 
“tion of the fatty bodies is accomplished by the fixation of the ele- 
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“ments of water by the fat acids and glycerine which compose 
“them, it was very natural to search for means to affect this reac- 
“tion by the intervention of water only, and to combine it with 
“ distillation. In the patent of June 9, 1825, granted to Moses 
‘Poole, we see the distillation of the neutral fats, under the influ- 
‘ence of heat and water, proposed for the first time. But it must 
‘be remarked that the introduction of steam into the still, had for 
‘its object ‘ to facilitate the evaporation.’ As we have previously 
‘remarked ts was optional. 

“‘ All the chemists who have attempted to carry out the oper- 
‘ations described in this patent, have acknowledged its correct- 
“ness; but all have also found that the production of fat acids is 
‘*accompanied by acroleine, the irritating properties of which, upon 
“the eyes, are such that no onecan resist it. 

“Gay Lussac, himself, was so convinced that in this distillation 
‘it was not possible to prevent the decomposition of the glycerine 
“ “and the production of acroleine, that in 1828, in his course of lec- 

‘tures he declared that the distillation of tallow ‘could not be use- 
fal in the arts,’ (note Cours de Chimie de M. Gay Lussac, tome 
“11, 29 lecon (28 Juillet, 1838), p. 12.) 

“M. Dubrunfaut resumed this subject. In his patent, which 
«we have already quoted from as to the distillation of fat acids, he 
‘ states as follows: 7 ' - . . . 


(Here follows the extract from Dubrunfaut’s French patent, 
which is translated and printed.) Record, pp. 247-48. 


« The manufacturers who have tried to put in practice these di- 
rections have been obliged to abandon this method of saponifi- 
“cation and distillation. In fact they cannot thus avoid the 
“ production of acroleine, which greatly incommodes the work- 
“men. 

«Tt was reserved for M. G. Wilson, of whom we have already 
spoken, in relation to the sulphuric saponification combined with 
« distillation, to resolve this greatand difficult problem. We say 
« difficult ; it has appeared so to such a degree that before the jury 
‘had obtained precise and indisputable information, the announce- 
“ment of the solution of the problem had been received with donr, 
“not to say entire dtsbeltef. 

« But at present it is no longer possible to doubt. In fact, M. 
« Wilson has succeeded, by the aid of heat and water, to set free 
simultaneously the fat acids and glycerine which compose palm 
‘oil, and to cause, at the same time, the distillation of these acids 
“and the glycerine, so as to obtain all these products in a state of 
« chemical purity. 

«On the 30th August, 1855, our learned colleague, M. Warren 
«de la Rue, visited the factory at Battersea, near London, and saw 
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‘in full operation a still of the capacity of 6,362 quarts, and him- 
“self took from the condensers samples of the fat acids and gly- 
“cerine, in strong solution and pure. At that time there were 
“three apparatus of the same capacity in the factory. 

“M. Wilson has succeeded in determining with such precision 
“the conditions under which glycerine volatilizes without altera- 
“tion, that at this time, in the large factory we have mentioned, he 
“is carrying on the rectification of this substance so as to put it in oe 
“the market in a chemically pure state.” 

” ” ° “The distillation of the neutral fatty bodies 

“requiring from twenty-four to thirty-six hours.” 

This successful result of Wilson’s was subsequent to and sug- 

gested by seeing Tilghman’s process in operation. 


WILSON'S LECTURE DELIVERED BEFORE SOCIETY OF ARTS. RECORD, 
p. 113. 

“T went with my chemist-assistant, Mr. Payne, to see Mr. 

“ Tilghman’s little apparatus a¢ work, and in the course of some 

“experiments which it led us to try, or rather to try over again, it 

“struck me that steam passed into the fat, at a high temperature, 


“should effect by a gentle process what Mr. Tilghman aimed at —_ 
“effecting by a violent process, the resolving of the neutral fat into f 


“glycerine and fat acids. In July, 1854, we took out a patent for 
“ this process.” 


December 13, 1855, three months after M. Warren de la Rue 
had seen the three large stills working the steam distillation pro- 

cess, Wilson’s Company obtained a license to work Tilghman’s f 
patent at £1,000 per annum. Record, p. 91. 


July 20, 1857, said licencees (Price’s Patent Candle Co.) have a 
large apparatus in successful use on Tilghman’s patent (Record, p. 
740), which, with one or more like it, remained in use when last 


heard from, July, 1865. 


We maintain that the steam distillation of neutral fats, so as to 
decompose them into fat acids and glycerine, was never accom- 
plished until Wilson did it after seeing Tilghman’s patent at work, 
and even then it was found so slow, expensive and imperfect that 
it has never been more than a mere chemical curtosity at the inven- 
tor’s own factory ; and was practically abandoned as a manufac- 
turing process even there in favor of Tilghman’s process as soon as 
they purchased the right to use it. Not a single factory in the 
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world is asserted as working by this steam process of Wilson, al- 
though all the apparatus required is in- daily use in every distilla- 
tion factory. 


APPELLEES’ WITNESS, SMITH, A FAT ACID MANUFACTURER. RECORD, p. 237. 


XY Q. 68. Why have you not adopted this process of steam 
distillation without the use of sulphuric acid for obtaining fat acid 
and glycerine within the last five yearss ? 

A. Because we thought it would cost too much money. 

X QO. 69. Was that the conclusion of the result of experi- 
ment ? 

A. No, sir. 

X Q. 70. Why did you think it would cost too much money ? 

A. From the representations of other manufacturers. 

NV QV. 71. What manufacturers ? 

A. 1am not bound to state, I believe; it was from a Boston 
gentleman. 

NX QO. 72. Was he a manufacturer, and what was his name, and 
in what way did you deem it too expensive ? 

A. He was a manufacturer. His name was Hawes, I think. I 
deemed it too expensive because the apparatus cost too much. 

Joun H. Situ. 


Defendants have endeavored to confuse Dubrunfaut and Scharl- 
ing’s process of distillation by steam, without liguid water, and 
without pressure, with complainant's process of decomposition with 
liquid water and a high pressure and temperature, by alleging that 
the chemical principle involved was the same in both, viz: that 
the elements of water were taken up by the enemas of the fat, and 
thereby formed fat acids and glycerine. 

This fallacy is clearly exposed by Professors Booth and Rogers, 
who show that for forty years past it has been received as the 
theoretical explanation of the formation of fat acids and glycerine, 
in all cases, that the elements of water were taken up by the cle- 
ments of the fat, no matter whether tho process used was saponifi- 
cation by alkali, or acidification by sulphuric acid, or distillation 
with steam. 

The process, or means, employed to compel the fat to take up 
the elements of water is different in each case, but the theoretical 
explanation, or principle involved, is the same in all. 

If to-morrow a person should discover that by acting on fat 
with ice at a low temperature, fat acids and glycerine would be 


produced, it is certain that the theoretical explanation or principle 
involved would be, that the elements of water were taken up by 
the fat ; but it is no less true that the chemical fact and any prac- 
tical process founded thereon would both be new. 

A knowledge of the theory or nature of a chemical change 
which we desire to produce isa very different thing from discover- 
ing how that change can be forcibly produced, ae 

It is well known that it is only necessary to crystallize carbon in | 
order to produce diamonds; nevertheless, a method by which car- 
bon can be compelled to crystallize and produce diamonds, would 
be generally considered both as a new chemical fact, and a new 
and patentable manufacturing process. 


PROOFS OF NOVELTY OF TILGHMAN’S PATENT. 


Tilghman was the first to announce it, even as a sctentific fact, 
that hizhly heated water under pressure would decompose neutral 
fats into fat acid and glycerine. 


Admission by Appellees’ witnesses. 


| MITCHELL, RECORD, p. 763. 
' 


Y. 99. When did you first see neutral fats decomposed into 
fat acids and glycerine by the use of highly heated water under f 
pressure, knowing at the time that such a mode of decomposition 
could be used without the aid of chemicals? 

Ans. 1 have known for more than forty years that fats were acidi- 
fied by moisture. I never knew that the products mentioned, fat 
acids and glycerine, could be obtained from fats by heat, water 
and pressure, until I heard of it in connection with the patent of 
Wright & Fouche, about 1859. Several years prior to that date, 
the Complainant patented an entirely impracticable and worthless 
process, which never has been used because it cannot be, and the 
products obtained which he claims to produce, which I heard of 
previously to the date of the patent of Wright & Fouché’s 
| process. 
| Q. 100. When did you first employ highly-heated water under 
| pressure, at your factory, to decompose neutral fat into fat acids 

and glycerine without the aid of chemicals ? 
Ans. It was sometime in 1860, in December of that year. 


F. VERDIN, DEFENDANT'S DESTIMONY, RECORD p. 242. 


XQ. 22. When did you first see it stated ina book or document 
that highly heated water under pressure would, without the aid of 


67 


chemicals, decompose neutral fat into fat acid and a solution of 
glycerine ? 

Ans. | don’t know when. 

XQ. 23. Can you swear you ever saw that statement prior to 
the date of Mr. Tilghman’s patent, January, 1854? 

Ans. | cannot. 


SAME WITNESS, RECORD p. 786. 


Q. 75. When did you first see neutral fat decomposed into fat 
acids and a solution of glycerine by the action of water at a high 
temperature and pressure, knowing at the time that such a decom- 
position had been effected ? 

. Ans. | first saw it in 1859 or 1869, when Wright & Fouche sold 
their patent to R. G. Mitchell & Co. 

O. 76. Down to that time, what agency had you employed to 
effect this decomposition of neutral fats ? 

Ans. 1 had employed lime, from twelve to fourteen pounds to the 
one hundred pounds of fat, and sulphuric acid in proportion. 

O. 77. Why did you not, during all the time of your manufac- 
turing prior to 1850, dispense with the use of lime and sulphuric 
acid, and substitute the use of highly-heated water under pressure ? 

Ans. Because | could not find a process better than the lime pro- 
cess, until Wright & Fouche introduced their process by the circu- 
lation of the water. 


J. T. VERDIN, FOREMAN OF MITCHELL'S FACTORY, RECORD p. 216. 


X. 53. Who was the first person who stated that there would 
he an advantage in decomposing fats into fat acids and glycer:ie 
by the use of highly-heated water retained in the liquid state by 
pressure and in the absence of lime? 

Ans. | don’t know of any one who said there would be an ad- 
vantage in that. 

.V. 14. Who was the first person who stated that it was advisa- 
ble to decompose fats in that way ? 

Ans. | think Mr. Tilghman was the first person to mention that 
fats would be decomposed by water at or about the melting point 
of lead; many before him have stated that water or its elements, 
without specifying any particuldr temperature, would do the same 
thine. 

AX. 55. Which of them, before Mr. Tilghman, stated that highly 
heated water under pressure, in absence of lime, would decompose 
fat into fat acid and glycerine, and quote the statement, and give 
the name of the person who made such statement ? 

Ans. 1 don’t know of any one having stated it in that form. 


68 
APPELLEES’ EXPERTS. PROF, VAN DER WEYDE, RECORD, p. 185. 


X. 141. Please state who was the first person, within your 
knowledge, who made the explicit statement that fat acids and 
solution of glycerine could be obtained for manufacturing 
purposes by the action of liquid water on neutral fatty bodies, at 
temperatures above three hundred and fifty degrees Fahrenheit ; 
and state when and where such statement was made. [Answer aes 
objected to as irrelevant to the question. ] 

NX. 142. Question repeated and read over to the witness. 

Ans. 1 have already in my answer stated that Mr. Tilghman, 
in his patent of 1854, made this statement ; it reads thus: “I sub- 
ject these fatty or oily bodies to the action of water, at a high = 
temperature and pressure, so as to cause the elements of those 
bodies to combine with water, and thereby obtain at the same time 
free fat acids and solution of glycerine.” 


Appellee’s scientific witnesses, Profs. smith and Wayne, though 
very astute in suggesting (from their present knowledge) what 
might have becn the unknown and unrecorded results of ancient 
experiments, and what chemists of those days ought to have dtscov- 
ercd therefrom, are yet unable to point out any prior announce- - 
ment of the chemical fact which forms the basis of complainant’s 
patent—a fact so important, so easily and clearly defined, as to be 
impossible to be mistaken or overlooked. f 


DR. SMITH, RECORD p. 832. 


OQ. 197. Can you testify that you have ever seen any publica- 
tion, of date earlier than January 9, 1854, in which it is explicitly 
mentioned that fats can be decomposed into free fat acids and 
elycerine by the action of liquid water at a high temperature and 
pressure. 

Aus. 1 can not testify that I have seen any publication earlier 
than January 9, 1854, in which it is explicitly mentioned that fat 
acids and glycerine can be produced in the manner referred to. 


PROFESSOR WAYNE, RECORD p. 860, 
@ 
O. 135. Can you swear that you have ever seen any publication 
or date earlier than January 9, 1854, in which it is explicitly men- 
tioned that fats can be decomposed into free fat acids and glycer- 
ine, by the action of water at a high temperature and pressure ? 
Please answer directly, yes or no. 

Ans. | have not seen such publication. 
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APPELLEE'S WITNESS GRANT, A MANUFACTURER OF FAT ACIDS, RECORD, 
p- 925. 


Q. 35. When did you first learn that fats could be decomposed 
into fat acids and glycerine by the action of water at a high tem- 
perature and pressure ? 

tor. Ans. Shortly after Mr. Richard A. Tilghman took out his patent 

—I can’t fix the date—and from that patent. 

| Q. 36. Can you name any book, published prior to 1854, in 
which is distinctly stated that fats can be decomposed into fat acids 
and glycerine by the action of water at a high temperature and 
pressure ? 

Ans. No, I cannot. 


APPELLANT'S WITNESSES. 
PROFESSOR BOOTH, RECORD 609. 


Q. 135. Does any one of defendants’ exhibits, Nos. 1 to 19, 
contain a description of a process substantially resembling com- 
plainant’s process in principle and operation ?) Does any of said 
exhibits contain the announcement of the chemical fact upon which 
complainant’s process is based ? 

Ans. Not one of the defendant’s exhibits, from 1 to 19, describes 
a process substantially resembling the plaintiff's in principle or 
operation. Not one of said exhibits announces the cardinal fact of 
plaintiff's process, that fats are decomposed into fat acids and 
glycerine by the action of water at a high temperature and pres- 
sure. 


SAME WITNESS. RECORD, pp. 587-8. 


Q. 33. From your knowledge of chemistry, who would you say 
was the discoverer of the chemical power of water in a liquid state, 
at a high temperature and pressure on fats, to produce fat acids 
and glycerine ? 

(Objected to as calling for incompetent testimony.) 

Ans. Mr. Richard A Tilghman. 

Q. 34. Do yéu know of any other person who has claimed the 
merit of this discovery ? 

(Objected to as calling for incompetent testimony.) 

Ans. 1 know of no other. 

Q. 35. Is this discovery regarded as a new and important fact 
in chemistry ? 

(Objected to as being leading and incompetent.) 
Ans It is so regarded. 


7O 
PROFESSOR ROGERS. RECORD, p. 632. 


Q. 65. Doany of the Defendant’s exhibits, Nos. 1 to 21, contain 
a description of a process substantially resembling the process 
patented to Complainant in principle and operation, oran announce- 
ment of the fundamental chemical fact upon which Complainant's 
process is based, to wit: the decomposition of fat into fat acids and 
glycerine by the action of water at a high temperature and pres- 
sure ? 

Ans. I have studied very carefuily and critically, with reference 
to the meaning of the language employed, the documents and 
treatises containing the matter brought forward in said exhibits, 
and I have been unable to recognize in any one of the descriptions 
a process substantially resembling the process patented to Com- 
plainant ; nor can I see in them any announcement of the funda- 
mental chemical fact upon which the Complainant's process is based 
—the decomposition of fats into fat acids and glycerine by the ac- 
tion of water at a high temperature and pressure. 


PROF. F. A. GENTH, RECORD, p. 80-87. 


VY. 4. Have you read, and do you understand the Defendant's 
I:xhibits, from 1 to 15, and from 18 to 20 inclusive? and if so, 
state whether or not you find described in any of them the process 
set forth and claimed in the Plaintiff's patent —_ objection.) 

Ans. | have read and do understand the Defendant's Exhibits 
referred to, and find that in neither one of them any mention is 
made of a process to decompose neutral fatty substances by highly 
heated water under pressure, but that they speak of various mat- 
ters not in the least connected with this question. 


PROF. ROBERT BRIDGES, RECORD, p. 72. 


QY. 4. Have you read, and do you understand the Defendant's 
Exhibits, numbered from I to 15 inclusive, and from 18 to 20 in- 
clusive ? and if so, state whether or not you find described in them 
or any of them the process set forth and claimed in Plaintift’s 
patent? (Objected to by Defendant. Same objection as hereto- 
fore). 
Ans. | have read the above-mentioned Exhibits, and do not find 
in them or any of them, any account of a process of decomposing 
fats by means of water at a high temperature and under high pres- 
sure, and do not find therein given the process of complaint as ex- 
hibited in his Letters Patent. 


Prof. Wolcott Gibbs goes over Appellee’s Exhibits one by one, 
and thus concludes. Record, p. 31. 
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Q. 50. State when and by whom your attention was first called 
to the question of the novelty of the Plaintiff's patented invention 
as affected by defendant's Exhibits ? State whether you then made 
a full investigation of the subject, and report and state the sub- 
stance of any such report. 

Ans. (Objected to.) My attention thereto was first called by 
Mr. Mitchell, the Defendant, in the early part of the year 1863. I 
then made a full investigation of the subject at his request, and 
gave him a written opinion, the substance of which was that the 
Plaintiff's invention was new. 


The entire novelty of the Plaintiff's discovery that water at high 
temperature and pressure would alone decompose fats, is strikingly 
shown by the fact that Prof. J.C. Booth, when informed by the 
Plaintiff in 1853 of the rcsudts only of his process, was unable to sug- 
gest the means by which they could be obtained. When it is re- 
membered that Prof. Booth had regularly lectured on this manu- 
facture during ten years in which he was Professor of Chemistry 
applied to the arts, at the Franklin Institute, Philadelphia, and had 
in 1852 made a full “ Report on the Progress of Chemical Manu- 
factures,” at the request of the Smithsonian Institute of Washing- 


ton (Record 87, p. 26), it will be admitted that no one would be 
more likely to be fully informed of all that was really known on 
the subject to chemists at that time. 


J. C. BOOTH, RECORD, p. 56. 


Q. 48. Did Mr. Tilghman, Complainant, mention to you the 
results obtained by him in decomposing fat, and if so, when first, 
and state whether or not you were able with your knowledge then, 
to state how the thing was accomplished? (Declaration of Com- 
plainant objected to by defendant’s counsel.) 

Ans. Mr. Tilghman, mentioned to me some time in the fall of 
1853, that he could decompose fats so as to get their products 
without the use of chemicals, and that he was just on the point of 
leaving for Europe to take out a patent for the process. I told him 
in reply that I could not conceive how the decomposition could be 
performed unless by electricity. 


It is proved by Appellee’s Exhibit 19, that although it had long 
been well known that the elements of water are always faken up or 
absorbed when fat is decomposed by the powerful alkalies or acids, 
yet, that it was entirely unknown to chemists in 1850, that water 
alone could decompose neutral fat into fat acid and glycerine, 
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APPELLEE'S EXHIBIT 19, RECORD p. 259, Q. IQI. 


“Tn conclusion the saponification* of stearine on the supposition 
that it could be effected we supposant qu'elle put s'cffectucr) by the 
simple action of water should be expressed by the following equa- 
tion.” 

PROF. GIBBS, RECORD, p. 30. 

Y. 44. (Objected to.) State whether the passage in this ex- 
hibit commencing: “In conclusion, the saponification,” &c., is or 
is not in effect a positive acknowledgment, that the decomposi- 
tion of stearine into stearic acid and glycerine by the simple 
action of water, was not known to be practicable ? 

Ans. | think it is. 


PROF, J. C. BOOTH, RECORD, p. 52. 


In “Exhibit 19,” from the Chemistry of Pelouze and Fremy, 
1850, vol. 3, pp. 570 and 571, there is a theory of the manner 
in which we should view the compounds of stearic acid, and in 
order to simplify the formula presented, the authors state that the 
saponification of stearic acid, on the supposition that it could be 
effected with the simple action of water, should be expressed by 
an equation in which stearine, supposed to consist of a hypotheti- 
cal dry stearic acid and a hypothetical dry glycerine, would take 
up respectively 2 atoms and I atom of water to form hydrated 
stearic acid and glycerine. By their making the supposition “7f 
the saponification cou/d be effected by the simple action of water,” 
wt is evident they did not know that such an operation could be 
performed. 

Q. 4. PROF. F. A. GENTH, RECORD, p. 87. 

* * * And, in fact, Exhibit 19 distinctly states, that there 
had not existed at that time any knowledge of the decomposition 
of neutral fatty substances by water. 


ACKOWLEDGEMENT OF TILGHMAN AS DISCOVERER OF WATER PROCESS 
MADE PRIOR TO OR OUTSIDE OF ALL LITIGATION, 


1856.—LECTURE OF G. F. WILSON BEFORE THE SOCIETY OF ARTS, 
LONDON. IN FULL IN RECORD, p. I12. 


“In January, 1854, Mr. Tilghman, an American chemist, who 
“has studied all that has been published here and in France, on 
“the subject of acidification and distillation of fatty bodies, ob- 
“tained a patent for exposing fats and oils to the action of water 
“at a high temperature, and under great pressure, in order to 
“cause the combination of the water with the clements of the 
“neutral fats; so as to produce at the same time free fat acids and 
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“solution of glycerine. He proposed to effect this by pumping a 
“mixture of fat and water, by means of a force pump, through a 
“coil of pipe heated to about 612° Fahrenheit, kept under a pres- 
“sure of about 2,000 Ibs. to the square inch; and he states that 
“the vessel must be closed, so that the requisite amount of pres- 
“sure may be applied to prevent the conversion of water into 
“steam. This is, all must admit, a dcauttful, original, chemical 
“idea, well carried out; it has yet to be proved how far it can 
“compete successfully will distillation. We have made an ar- 
“rangement with Mr. Tilghman which will give us the means of 
“testing its commercial merits.”’ 


Mr. Wilson had, together with others, seen Tilghman’s process 
in operation during the spring and summer of 1855. R. pp. 91 & 
1014, and in the new testimony introduced in this suit are letters 
from other parties who had seen the process, bearing witness to 
its entire novelty and great utility. Professor Thomas Graham, 
the Professor of Chemistry of the London University, a man of 
world-wide reputation, who shortly afterwards became the succes- 
sor of Newton and Herschell as Master of the Royal Mint, writes 
under the date of September 15, 1854. 


EXHIBIT GRAHAM, RECORD p. 1018. 


* * * «Tam glad to learn that the arrangements for forming 
the new company to purchase and carry out your stearine patent 
are advancing so favorably. * * * * The return to be made to 
yourself on the part of the company, although considerable, ap- 
pears to me no more than is just and reasonable, considering the 
well-defined character, undisputid novelty, and valuable nature of 
your invention. 

“IT think of applying when | get back to town * * * for a 
portion, say 10,000, of stock of the company. 

« This, I understand, would involve an outlay of £2,000. I 
would, also, not object to take a hand in the direction, if it is 
thought right to have a professional chemist associated with your 
city magnates for that purpose. ° ° ° . _ 


Warren S. Hale, a large manufacturer of stearic candles, writes 
under the date January I, 1855. 


EXHIBIT HALE, RECORD p. 1035. 


« My Dear Sik :—In answer to your inquiries as to my opinion 
of your patent process for treating ‘fatty substances, I have great 
pleasure in answering that ever since I first saw it in operation, | 


74 


have been satisfied that it must produce an important change in 
the manufacturing of candles. 

“T am fully convinced of its practicability, and that it effects a 
great saving over the other methods now in use, which I have no 
doubt it must in a short time entirely supersede. . ss ’ 

With respect to the novelty of your process, I can only say that 
during my long acquaintance with the trade and with various pro- 
cesses in use or suggested, I have not met with anything at all re- 
sembling it either in principle or the mode of operation.” 

Frederiek Meyer, another large manufacturer, writes in the 
same strain. His letter is dated December 29, 1854. 


EXHIBIT MEYER, RECORD P. 1036. 


“ DEAR Sir :—I have much pleasure in conforming with the re- 
quest in your letter of a few days since, and to state that “he favor- 
able opinion [ formed on first seeing your patent process in 
respect to its bearing on all fats and oils used for the manufacture 
of candles, zs entirely unchanged and greatly strengthened by subse- 
quent investigations. There appears to me no doubt as to its prac- 
tical applicability to the manufacture in question and its ensuring 
a considerable saving in the cost of chemical agents as compared 
with the processes now in use. The waste of the material opera- 
ted upon will be necessarily diminished in no small degree. * * 
As far as my knowledge of patented processes goes, | know of noth- 
ing resembling yours, etther in the chemical action which takes place 
or in the practical mode of operation. ss “ 7 ” 

“T shall at any time be happy to aid you in the furtherance of 
your object respecting his process of which my original favorable 
opinion ts unchanged” 


1858. PLAINTIFF'S TESTIMONY, TILGHMAN VS. WERKS. 
RECORD pp. 435-0. 
U.S. PATENT OFFICE, 
June 26, 1858. 
Sir :—Your application for a patert for an improved treatment 
of fatty acids has beenexamined. You are referred to Regnault’s 
Chemistry, vol. 2, p. 1594, on Payen’s Chemie Industrielle, p. 771, 
and to the patents of R. A. Tilghman, January, 1855, and October, 


1854. 
Mr. T. is THE ACKNOWLEDGED DISCOVERER OF THIS PROCESS. 


The application is refused for want of novelty. 
Respectfully, yours, &c. 
J. HOYT, Commissioner. 


M. WERK, Esg., 
(Care of Munn & Co.,) 
New York. 
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The official reports of the juries of the International Exhibition 
held in London in 1851 and 1862, and in Paris in 1855, give addi- 
tional light upon the question of novelty of Tilghman’s process. 

These juries are known to be composed of the most eminent 

, scientific and practical men in their respective branches to be found 
f in Europe. 

The report of the London Exhibition of 1851 contains a de- 
tailed history of the rise and process of this manufacture, from its 
origin by Chevreul down to 1851, including all the distillation and 
other processes referred to in Defendant's exhibits. 

Not one word can be found in that report alluding in any way 
to the process of decomposing fats by the action of water heated under 
pressure. 


This was less than three years before Tilghman’s patent. 


The report of the Paris Exhibition of 1855 also gives the 
history of the various improvements in this manufacture, and states 
that Chevreul had discovered and announced all the chemical facts 
upon which they were based, “ with the exception of the decompo- 

: sition of the fats by water, which remained unknown to him,” and 
that Tilghman was the first to discover and propose -this pro- 


cess. 
The report of the London Exhibition of 1862 recognizes Tilgh- 


man as the inventor of the water process, awards him a medal 
therefor, and states that De Milly’s process, with two and a half 
per cent. of lime, 2s, fact, but a combination of Tilghman's mode 
“of saponification by water at a high temperature, combined with 
“the lime process.” 

These independent, unsought, and, as it were, accidental ex- 
pressions of opinion, coming from such varied and competent 
authorities, cannot fail to have due weight with the Court. 


EXPOSITION UNIVERSELLE DE 1855. 
(Held at Paris.) 
JURY REPORT. 


p. 486. ‘“ STEARIC CANDLES.” 


RECORD, Pp. 743. 


«* * The stearic manufacture was originated in France. “ It 
“is founded upon the investigations of M. Chevreul as to the con- 
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“stitution of the fatty bodies. In a series of eight memoirs, 
“which will remain an imperishable monument of his sagacity, 
“this illustrious chemist has made known the true nature of the 
“neutral fatty bodies, the properties of the acids which we can 
“ derive from them, and the conditions under which these acids are 
“formed. All the chemical investigations undertaken since have 
“only served to confirm the scrupulous accuracy of all these obser- 
“vations. We can affirm, without fear of contradiction, THAT 
“WITH THE EXCEPTION OF THE UNDERTAKING OF 
“THE SAPONIFICATION OF THE FATTY BODIES BY 
“WATER, WHICH REMAINED UNKNOWN TO HIM, he 
“has indicated in a clear and precise manner all the sctentific bases 
“upon which dcpend the differcnt methods of practical manufacture 
“of the fat acids employed for making candles.” 


P. 496. AQUEOUS SAPONIFICATION IN A CLOSE VESSEL. SAME REPORT. 
RECORD p. QIO. 

“Chemists liken neutral fatty matters to the compound ethiers. 
“This hypothesis was put forth for the first time by M. Chevreul, 
“in his“ Researches on Fatty Bodies. 

“As the ‘ethers’ undouble when they are heated to a high 
‘temperature in close vessels with water, one was led quite natu- 
“rally to attempt to effect this undoubling with neutral fatty 
“bodies: Experience has confirmed this prevision. This is the 
“origin of the new processes of saponification which we are about 
“to set forth inafew words. /¢t was Mr. Richard Albert Tilghman, 
“chemist, of Philadelphia, whowas the first who had the tdea of ap- 
“ plying this reaction on a large scale. In his patent taken in Lon- 
“don, the 25th of March, 1854, he thus sets forth zs discovery, 
‘and his manner of operating. 

‘My invention consists in a new method of obtaining free fat 
“acids and solution of glycerine from animal and vegetable fatty 
“and oily bodies which have glycerine as their base. 4 

“ My invention consists in exposing the aforesaid fats, and oils 
“to the action of water at a high temperature and pressure, the 
“effect of which is to cause the combination of the water with the 
“elements of the neutral fats, so as to produce at the same time 
“free fat acids and solution of glycerine.” 


REPORTS OF JURIES. RECORD P. 743-4. 
INTERNATIONAL EXHIBITION, 1862. LONDON, 1863. CLASS IV. 
SECT. A.—-OILS, FATS, WAX, AND THEIR PRODUCTS. 
Jury. 
“P. J. Van Kerchoff, Ph. D., Netherlands, Professor of Chemis- 


“try in the University of Groningen. W.A. Miller, F. R. S., 
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“President of Section, London, Professor of Chemistry, King’s 
“College, London, Anseloma Payen, Deputy Chairman, France, 
‘‘ Member of the Institute, Professor of the Conservatory of Arts and 
* Manufactures, and Professor to the Central School of Arts and 
“ Manufactures. J. S. Stas, Belgium, Professor of Chemistry at the 
‘* Military School of Brussels, Member of the Department of Science 
* of the Royal Academy of Belgium. Dr. Stein, Professor, Dresden. 
* George Wilson, F. R.S., Joint Secretary, London, Manager of 
« Price’s Patent Candle Works. 


Associate. 
« L.. A. de Milly, France, Chemical manufacturer. 


« Page 3. Considerations of this nature led M. de Milly, as early 
‘as 1855, to endeavor to modify the process of saponification by 
“ means of lime ; instead of effecting this decomposition at a tem- 
“perature of 212°, and employing 14 per cent. of lime, he raised 
“the temperature by working under pressure, and employing only 
‘4 per cent. of lime, 

+ At the present time M. de Milly has indeed reduced the pro- 
“portion of lime to 2% per cent. This process has been imitated 
‘in Austria. Undoubtedly it constitutes a real improvement upon 
“the ordinary method of saponification by lime ; dut in spite of this 
« consid. rable improvement, WHICH IS IN FACT BUT A COMBINATION OF 
* Mr. TILGHMAN’S MODE OF SAPONIFICATION BY WATER AT A HIGH TEM- 
‘ PERATURE COMBINED WITH THE LIME PROCESS, we cannot believe 
‘that these two methods of saponification, under any modification 
“at present attempted, can, in an economical point of view, success- 
« fully compete with the sulphuric saponification.” 

Record p. 744.—MeEbAts, United States —Page 7. TiLGHMAN 
for fatty acids obtained by aqueous saponification. 


e 


RECORD, p. 279.—EXHIBIT P. 


MUSPRATT'S CHEMISTRY, LONDON, VOL. II, Pp. 252, ARTICLE, 
GLYCERINE. 


“4 much more economical method ts that introduced by 
« Tilghman, in 1854. By this process the fatty bodies are broken 
“up into acid and basic substances through the agency of heat, 
“pressure and steam, as described at p. 433, vol. I, and form 
“separate layers in the recipient into which the products flow 
“from the condenser. The glycerine, which is the heavier of the 
“two, forms the lower stratum, and the fatty acids of the upper ; 
“the latter can readily be separated mechanically, and the former 
“left devoid of any impurity excepting water. By careful con- 
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“centration the aqueous matter can be expelled, and the product 
“obtained of a specific gravity of 1.24, and containing only four 
“per cent. of moisture; but by prolonging the operation, two per 
“cent. more of water may be removed, and the pure glycerine is 
“left of a density 1.260.” 


RECORD, p. 279.—EXHIBIT Q. 


WATT’S DICTIONARY OF CHEMISTRY, LONDON, 1864, VOL. 11, p. 886, 
ARTICLE, GLYCERINE. 


« 3. By heating neutral fats with water or with steam. This is 
“the only unobjectionable method of obtaining glycerine, inas- 
“much as it alone insures the entire absence of mineral impurities. 
“Tt was first carried out by Mr. lilghman in the following man- 
“ner: the fat or oil having been thoroughly mixed to an emulsion 
“with about half its bulk of warm water, is forced by a pump | 
“through a long coil of strong iron tubing heated to about the 
“temperature of melted lead, the pump being worked at such a 
“rate that the liquid may occupy about ten minutes in traveling 
“through the coil. On issuing from the coil the liquid separates 
“into two layers, the upper of which consists of the fatty acids, 

“and the lower of an aqueous solution of glycerine, which re- 
“quires only to be concentrated by evaporation. This process 1s 
“very simple, and is capable of yielding very pure products.” 


Doctor Watt, it appears Record p. 1015, witnessed the success- 
ful operation of this process in the coil apparatus in London, May 
12, 1855. 


: 4 
PRACTICAL CHARACTER OF TILGHMANS PROCESS IN BOTH FORMS OF | 
APPARATUS. 


Tilghman did practically apply this discovery, and he was the 
first practically to apply it in the arts. 

He described in his patent two modes of applying it ; the first 
was an ordinary digester, such as was then well known. 


RECORD, p. 8. 


I mix the fatty body to be operated upon with from a third to 
a half of its bulk of water, and the mixture may be placed in 
any convenient vessel in which it can be heated to the melting point 
of lead, until the operation is complete. The vessel must be closed 
and of great strength, so that the requisite amount of pressure may 
be applied to prevent the conversion of the water into steam. 
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This form of apparatus, the simple digester, was proved to work 
the Plaintiff's process successfully at all temperatures, from lead 
melting heat, or 612°, down to 320° F. 


PROF. BOOTH, RECORD, p 588. 


Q. 36. Have you made any experiments on the action of water 
at high temperatures and pressures upon fats? If you state when 
and where, describe the experiments in detail, and describe the re- 
sults produced. If you deposited samples of the products of those 
experiments with any person, state when and with whom. 

Ans. I made two experiments on the action of heated water on 
fat, in my laboratory, in August, 1860. In the first experiment lard 
was heated with twice its weight of water to 320° Fah. during 
eleven hours. All the water was drawn off and a small amount of 
fatty matter. The water contained glycerine, a sample of which 
was produced on the 4th of September, 1860, in the case of Tilgh- 
man vs. Werk, was deposited with the Commissioner, and marked 
No. 1, A. (C. F. H.) The quantity of glycerine proved that more 
than four-fifths of the lard had been resolved into fat acid and gly- 
cerine ; a sample of the fatty product thus obtained was produced 
and deposited like the above sample, marked No. 1 A. (C. F. H.) 
Its highly acid character was proved by its hardness, as compared 
with the lard, by its crystallization, by its decomposing carbonated 
alkali with effervescence, by its great solubility in alcohol, and that 
this alcoholic solution reddened blue litmus. A sample of the lard 
used in this and the following described experiments was presented 
and deposited as above, and marked 1 C.(C. F.H.) The fatty 
product was again treated with twice its weight of fresh water, to 
320° Fahr., for thirteen hours more, making twenty-four hours the 
whole time of its being heated to 320° Fahr. At the conclusion of 
this last time, the lard had been wholly resolved into fat acid and 
glycerine; the fat acid thus obtained was presented and deposited 
as above, marked 1 B. (C. F.H.) —_‘In the second experiment the 
lard was heated with twice its weight of water, but kept apart from 
each other, up to 612° Fahr, and when this temperature of 612° 
had been attained, they were mixed by agitation and kept heated 
at 612° during five minutes. The lard was wholly resolved into fat 
acid and glycerine, samples of which were produced and deposited 
as above, marked No. 3 fat acids, No. 3 glycerine, (C. F. H.) 


SAME WITNESS, RECORD, P. 613. 


©. 149. Have you made any experiments to carry into literal 
execution the first described method mentioned in Tilghman’s 
patent? If so, state the details when said experiments were made, 
and with whom you deposited samples of the product. 
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A. I made such an experiment on the 23d of March, 1864, in 
Philadelphia, by enclosing several ounces of pressed lard, with half 
as much water, in an iron tube lined with copper, tightly closing 
the same, and subjecting the mixture to the temperature of melting 
lead for forty minutes, without disturbing the vessel during that 
time, then cooling it rapidly with cold water, and pouring out the 
contents. I produced Exhibit R 1, as a sample of the glycerine 
water, as poured out from the tube and through filtering paper after 
rendering the mixed fat acids and glycerine water, and deposited it 
with the Commissioner in said suit against Mitchell. The glycerine 
water was subjected to no other process. I deposited Exhibit R 2, 
in the same suit, as a specimen of the fat acids rendered in this 
operation, and which had received no other treatment. I deposited 
in the same suit Exhibit R 3, as another portion of the rendered 
fat acid ot this operation, settled, or clarified, by dilute sulphuric 
acid, and which has received no other treatment. 


Tilghman’s patent describes a special apparatus, which he con- 
siders the best form for applying his process continuously, but 
expressly discla'ms limiting himself to it. 


TILGHMAN’S PATENT, RECORD, p. 8. 


In the drawing hereunto annexed are shown figures of an ap- 
paratus for performing this process speedily and continuously, 627 
which apparatus | do not intend to claim as any part of my inven- 
Zion. 

This special apparatus is shown by the declaration of George F. 
Wilson to have been successfully worked by Tilghman before him 
in 1854. 


WILSON’S LECTURE DELIVERED BEFORE SOCIETY OF ARTS, RECORD, 
p. 113. 

He proposed to effect this by pumping a mixture of fat and 
water, by means of a force pump, through a coil of pipe heated to 
about 612° Fahrenheit, kept under a pressure of about 2,000 
pounds to the square inch; and he states that the vessel must be 
closed, so that the requisite amount of pressure may be applied to 
prevent the conversion of water into steam. 

I went with my chemist assistant, Mr. Payne, to see Mr. Tilgh- 
man’s little apparatus a/¢ work, and in the course of some experi- 
ments which #7 led us to try, or rather to try over again, it struck 
me that steam passed into the fat at a high temperature should ef- 


fect, by a gentle process, what Mr, Tilghman aimed at effecting by 
a violent process—the resolving of the neutral fat into glycerine 
and fat acids. In July, 1854, we took out a patent for this process. 

During this year, also, the same apparatus was exhibited in suc- 
cessful operation to many chemists and manufacturers, as is testified 


to by Tilghman. 
RECORD, p. 1014. 


“Q. 13. You have stated (R. 87, p. 75) that you exhibited your 
‘ process in operation in the coil form apparatus to G. F. Wilson, 
“manager of Price’s Patent Candle Company, London. State 
“whether it was also exhibited to any other manufacturers or 
“ scientific men. 

“ Ans. On May 6th, 1854, it was shown, in operation, to Mr. 
“ Frederick Meyer, the head of the firm of Chas. Ogleby & Co., and 
‘one of the patentees, Radley and Meyer (exh. 10, Werk’s case, p. 
“ 189). Their works, manufacturing by the old lime-saponification 
‘process, is described in the report of juries of London Exhibition 
* of 1852, p. 621, and was probably larger than any other in the world 
“on that plan, saponifying ten tons of fat at each charge. His let- 
“ter on the subject of my process is hereto annexed, marked Ex- 
« hibit Meyer. 

“ My process was also shown to Warren S. Hale, May 26, 1854. 
‘« This gentleman is also mentioned in the same report of the Exhibi- 
“tion of 1852, page 621, as one of the largest makers of stearic 
“candles in England. He was at that time an alderman, and the 
“next year was Lord Mayor of London. | offer, as an exhibit, 
« Hale, his letter to me on the subject of my process. 

“FZ. Bauwens, manager of Bauwens Candle Co., saw my pro- 
“cess, May 19, 1854, and Mr. Butt, the secretary of the British 
‘Sperm Candle Co., saw it on June 1, 1854. 

“ Prof. Graham, then Professor of Chemistry of London Uni- 
“versity, and soon afterwards Master of the Royal Mint, having 
“made an appointment to see the process on May 12th, 1854, 
“brought with him Dr. Hoffman, Professor of the Royal College of 
«Chemistry, Dr. Miller, Professor of Chemistry of King’s College, 
« London, Prof. Williamson, Professor of Organic Chemistry in Lon- 
“don University, Dr. Henry Watts, the author of Watts’ Chemical 
« Dictionary, Prof. Anderson, of Glasgow University, and several 
“other chemists whom I did not know. 7he coil apparatus was 
“cork din their presence, and samples of all the materials and pro- 
« ducts were taken by many of them. Several experiments were 
‘made on the spot by Prof. Williamson, to test the purity of the 
“ products, and he soon after gave a lecture at the Chemical So- 
“ciety on the chemical powers of water, especially as exhibited in 
“my process.” 


In confirmation of this testimony, we have letters from Graham, 
Master of the Royal Mint and one of the most distinguished of 
modern chemists, and from Hale and Meyer, practical manufactur- 
ers. 


EXHIBIT GRAHAM, RECORD, p. 1018. 


Glascow, September 15, 1854. 


«* * * The return to be made to yourself on the part of 
“ the company, although considerable, appears to me to be no more 
“than just and reasonable, considering the well defined character, 
“undisputed novelty and valuable nature of your invention, * *” 


EXHIBIT HALE, RECORD, p. 1035. 


34 Orange Street, January 1, 1855 

“My Dear Sir :—In answer to your enquiries as to my opinion 
“of your patent process for treating fatty substances, I have great 
« pleasure in answering that ever since / frst saw it in opcration 
“Thave been satished that it must produce an important change in 
“the manufacture of candles. 

“Lam fully convinced of tts practicability, and that it effects a 
‘great saving over the other methods now in use, which I have 
“no doubt it must, in a short time, entirely supersede. * * * 

“ With respectto the novelty of your process, / can only say that during 
“ my long acquaintance with the trade, and with various processes in 
“use or suggested, | have not met with anything at all resembling 
“at, either in principle or in the mode of operation. 
«] remain, my dear sir, yours truly, 
“ WARREN 5. HALE. 
“To R. A. TitGuMan, Eso., etc., etc.” 


EXHIBIT MEYER, RECORD, p. 1036. 


53 Paradise Street, Lambeth, 29 December, 1854. 

« DEAR SIR nil have much pleasure in conforming with the re- 
“ quest in your letter of a few days since, and to state that the fa- 
“ vorable opinion I formed on first seeing your patented process in 
“ respect to ws bearing on all fats and otls used for the manufacture 
“of candles, ts entirely unchanged and greatly strengthened by sub- 
“ sequent investigations. 

“ There appears to me no doubt as to its practical applicability to 
“ the manufacture in question,and its ensuring a considerable saving 
“in the cost of chemical agents, as compared with the process now in 
“use. The waste of the material operated upon will necessarily 
diminish in no small degree. ° ’ ° 
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“ As far as my knowledge of patented processes goes, | know of 
“ nothing resembling yours, etther in the chemical action which takes 
“ place or in the practical mode of operation. ° ° ° 

“T shall at any time be happy to aid you in the furtherance 
“of your object, respecting this process, of which my ortginal fa- 
“ vorable opinion ts unchanged. 

“T am, dear sir, yours, very truly, 
(Signed,) FreD. MEYER. 

“Mr. R. A. TILGHMAN.” 


The testimony of Tilghman (R. p. 91,) shows that Price's 
’atent Candle Company, of which G. F. Wilson is Managing Di- 
rector, took a license at 41,000 a year, and although they have the 
option of abrogating this license, they never did so. 

The following witnesses, who tried the coil apparatus of Tilgh- 
man, produced specimens in Court, and testified as to its practical 
character. 

Professor J. C. Booth, the chemist of the United States Mint, 
and author of the Encyclopaedia of Chemistry, states: 


RECORD, p. 610-11. 


“I tried the second apparatus, indicated in the patent, with an 
‘apparatus quite similar to the drawing accompanying the specif- 
“ cation to Mr. Tilghman’s patent, except that the coil was circular, 
“ rising in a continuous spiral coil from below upwards, so that the 
‘exit pipe came from the upper part instead of the lower, as indi- 
‘cated in said drawing. There was a force pump drawing an 
“emulsion of melted fat and water from a vessel in which it was 
‘heated and agitated, and forcing it into the coiled tube, which 
“was heated by a fire to about the melting point of lead. The 
‘exit pipe outside the heating apparatus formed another shorter 
‘coil, which was cooled by water to below 212° Fahr.; and termi- 
“ nated in a final exit pipe, which was controlled by a weighted 
“valve. The pipe of the whole coil had a full inch exterior, and 
‘a full half inch interior, diameter. The temperature was deter- 
“ mined by three tubes closed at their lower.ends, abutting against 
“the outside of the heated coil, and containing, respectively, bis- 
“muth, lead, and saltpetre. The temperature was shown during 
“tie working by the saltpetre being never melted, the bismuth 
«“melced all the time, and the lead melted nearly the whole time, 
“except during a few minutes of solidification. The weight on the 
“exit valve was arranged to counter-balance the pressure in the 
« coil, so that material would only flow out when the force pump 
“was worked. We measured nearly two gallons of pressed lard, 


“and one gallon of water, which passed through the apparatus in 
“less than an hour. I produced a specimen of the pressed lard 
“ used, deposited it with the Commissioner, as Exhibit V 1, in the 
“suit of Richard A. Tilghman vs. Roland G. Mitchell, in equity, in 
“the Circuit Court of the United States for the Southern District 
“of New York. I also produced a specimen of the product passed 
“throuch the apparatus, which I deposited with the Commissioner 
“marked V 2. 

«“ The fatty product from the apparatus ran out of the consistence 
‘of soft butter nearly the whole time. When it ran thinner a sam- 
“ple was taken, produced, and deposited, as Exhibit V 3, with 
‘same Commissioner, in same suit; it solidified on cooling. The 
“aqueous liquid which separated on rendering a basin full of the 
“ product, that is, by keeping it melted for a short time, was evapo- 
“ rated and yielded glycerine, which was deposited as Exhibit V 4 in 
‘same suit. 

“The fatty matter which came through the apparatus was tested 
“ by hot alcohol, and found to dissolve entirely, and on cooling the 
“solution very little unaltered fat separated from it. I estimated 
“not one per cent. The pressed lard tried in the same way was 
“ wholly insoluble in alcohol. As pressed lard was used, and the 
“ product consisted of glycerine and crystalized fat acid, and matter 
“from which mere traces of unaltered fat were obtained, the decom- 
“ position was practically complete. I performed this experiment 
« March 9, 1864.” 

Y. 140. From the character of the results which vou obtained, 
what is your opinion as to the practical utility of the process ot 
Mr. Tilghman ? 

Ans. As we obtained at the rate of four hundred to tour hundred 
and fifty pounds in twenty-four hours, in so small an apparatus, 
and as the product consisted of fat acid and glycerine, I regard the 
process as a most perfect manufacturing process—that is, making 
fat acid and glycerine in an economical manner, and adapted to 
commercial uses. 


Dr. Robert E. Rogers, Professor of Chemistry in the University 
of Pennsylvania, also testifies to the perfectly successful working 
of Tilghman’s coil apparatus. 


RECORD, p. 673. 


VY. 32. Were you present at any trial of the process of Complain- 
ant in the coil apparatus described in his patent? If so, state who 
was present, and whether or not in your opinion said apparatus is 
a practical one for carrying on said process of Complainant. 


| 
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Ans. | was present at a trial of the process referred to in the 
question, in company with Professor James C. Booth, Dr. Robert 
Bridges, and Mr. R. A. Tilghman. It is my opinion, and not only 
my opinion, but my thorough conviction, that it is a process alto- 
gether adapted to carrying out the method of Mr. Tilghman. 

Q. 33. Was the value of the fat acid and solution of glycerine 
produced thereby impaired by the presence of acroleine, and if so, 
to what an extent ? 

Aus. The odor of the products evinced nothing offensive which 
would indicate the presence of acroleine as a hurtful substance, the 
small amount of oxide of iron being an accidental, and not neces- 
sarily present substance, and was readily removable. 


Professor Booth also proved the guality of the fat acid and 
glycerine produced by Tilghman’s coil apparatus, by submitting 
them to the regular processes used in candle works. 


RECORD, p. 614. 


Q. 152. Have you made any experiments on the practical mode 
of purifying and pressing the fat acids produced in your trial of 
Tilghman’s coil apparatus ? If so, describe such experiments, and 
state with whom you deposited samples of the products. 

Ans. | rendered a quantity of the fat acids obtained by me with 
the coil apparatus, by boiling by means of steam with diluted sul- 
phuric acid and allowing the fat acids floating on the aqueous liquid 
to cool toa solid mass. I deposited exhibit QO 1 as a sample of 
such cooled solid mass, in said Mitchell suit, with the Commissioner. 
A portion of the solid mass was subjected to cold pressure, and then 
to warm pressure, between copper plates, to remove the fluid fatty 
matters, and the remainder, consisting of solid fat acids, was cast 
into a glass tube and deposited with the Commissioner in the same 
suit as Exhibit Q 2. Another portion of such solid fat acids was 
cast into a porcelain crucible and deposited with the Commissioner 
in said suit as Exhibit QO 2. : 

VY. 153. Can you state of your own knowledge whether the 
working of Tilghman’s coil apparatus produces fat acids fit for mak- 
ing candles, and glycerine fit to be sold as a commercial product, 
alter purification by the ordinary methods? 

Ans. By comparing the solid fat acids obtained by the coil appar- 
atus, and subsequent clarification and pressure, with the solid fat 
acids obtained in Grant’s candle factory, in Philadelphia, by the 
sulphuric saponification, I believe that the product of the coil 
apparatus is fit for making candles. By comparing the glycerine 
which I obtained by the coil apparatus with several kinds of gly- 
cerine of commerce, I believe that the coil apparatus will make a 
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glycerine suitable for commercial purposes, equal to that produced 
by any other process, after resorting to the usual method of purifi- 
cation. 


The Appellee’s witnesses cannot deny that with the coil appar- 
atus of Tilghman, even as tried by themselves, both fat acid and 
glycerine were always obtained, they are therefore limited to 
objecting to the bad sme// of the products, a result due entirely to 
their own mismanagement of the process, and not produced as 
proved above, when the directions of the patent are complied with. 


MITCHELL'S PARTNER, F, VERDIN, RECORD, Pp. 777. 


Q. 5. Have you made any experiments toascertain whether the 
improvement described and claimed in said Letters Patent can be 
practically worked? If so, state fully what experiments you have 
made, when and where they were made, how they were made, and 
what was the result of the same. 

Ans. | have tried—first, in a small vessel, six inches deep, half 

inch bore, with a valve at the end of it, kept down with a screw at 
the top, so that it-would resist the pressure required. I filled the 
vessel one-third with water and two-thirds with fat, and immersed 
it in a potful of melted lead, and kept it immersed for ten minutes ; 
afterwards I cooled it down rapidly, and by the opening I found 
fatty acids with glycerine and acroleine. I have made several more 
experiments in the same manner, and the results were the same. I 
made these experiments at R. G. Mitchell & Co's factory, about 
four years ago; I think in 1864. 


| 
| 


This witness admits that these products had less color and smell 
than those of the sulphuric acidification process, and could be puri- 
fied in the same well-know way. 


. F, VERDIN, RECORD, p. 785. 


xQ. 69. Was the fat acid produced in your experiments with the 
coil apparatus darker or lighter in color than fat acids acidified by 
sulphuric acid ? 

Ans. It was a great deal lighter. 

xQ. 70. In your opinion, could not the fat acids produced in your 
said experiments have been purified by distillation, inthe same way 
as the darker fat acid acidified by sulphuric acid ? 

Ans. They could be purified by distillation, but it adds to the 
expense ; for instead of one process you have two. 

xQV. 71. Would not distillation remove the smell as well as the 

color ? 
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Ans. 1 do not think it would entirely, as there is always with 
the distilled fatty acids a peculiar kind of smell, and that, I presume, 
results from the acroleine. 

Q. 72. You mean that it would probably have the same smell 
as the distilled products of the sulphuric acid process, do you not? 

Ans. The same as I smelled it inthe Ohio candle works. 

Q. 73. The distilled products in the sulphuric acid process are 
largely manufactured and sold in commerce, are they not? 

sins. They are. 

This witness admits that in his trials if the coil apparatus, the 
directions of the patent that the tubes should be kept full of the 


mixture and free from steam, were not complied with. 


VERDIN, RECORD, p. 784. 


Q. 55. In these explosions a large quantity of the mixture was 
thrown out at one time, was it not ? 

Ans. It was. 

Y. 56. And the tubes were then partly empty of the mixture, 
and consequently so far filled with steam, were there not ? 

Ans. | suppose they were. 

He also admits that he allowed only ten minutes for the mix- 
ture to go through the coil, whereas the patent directs that the 
mixture should be kept in the coil for ten minutes after it had at- 
tained the temperature of melting lead. 


RECORD, p. 875. 


Q. 61. In your experiments, the rate of working of the pump 
was the same at all the temperatures used, from melting tin to melt- 
ing lead, was it? 

Ans. It was always the same—so that it should take ten min- 
utes to gothrough the coil. My aim was to complete the operation 
in ten minutes, as prescribed by the patent. 


MANNER IN WHICH APPELLEES TRIED TILGHMAN’S COIL. 


F. Verdin, Mitchell’s partner, had charge of all coil experiments, 
and he thus testifies. 
RECORD, p. 785. 


“xQ.62. Had you the chief direction and management of all 
the experiments with the coil apparatus made in New York and 
Cincinnati ? 

« Ans. 1 had here in New York, to a certain extent, and my 
nephew, who is now deceased, to the other extent ; and in Cincin- 
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nati I did not want to have anything to do with it whatever. I 
wanted the manufacturers of Cincinnati to operate with it them- 
selves, so that they could judge for themselves the value of the 
process. I also, at their request, took the chief management of tt in 
Cincinnats. 


RECORD, p. 784. 


“xQ. 52. Was the rate of discharge from the exit-valve more 
regular when the coil was at the heat of melting tin or bismuth, 
than when it was at the heat of melting lead ? 

“ Ans. It was more regular at the melting point of tin. 

“xQ. 53. The explosive discharges you have spoken of occurred 
at the melting point of lead, did they not ? 

« Ans. They occurred between the melting point of bismuth and 
lead. 

‘xQ. 54. What was the reason of this difference do you suppose? 

“ Ans. I suppose by putting a much heavier wetght on the lever 
of the valve it might prevent these explosions. 

“xQ. 55. In these explosions a large quantity of the mixture 
was thrown out at one time, was it not ? 

« Ans. It was. 

“xQ. 56. And the tubes were then partly empty of the mix- 
ture, and consequently so far filled with steam, were they not ? 

‘lus. I suppose they were. 

“xQ. 57. In your experiments, was the same weight used on 
the exit-valve at all the temperatures, from melting tin to: melting 
lead ? 

« Ans. The same weight was used at all the melting points.” 


RECORD, p. 785. 


Perfectly understanding that the patent called for longer time at 
tin than at lead melting heat, he persistently refuses to so try it. 


“xQ. 60. Did you not understand from the patent that at the 
temperature of melting tin a longer time would be required to pro- 
duce decomposition than at the melting point of lead ? 

“ Ans. [ did understand that. The time is not mentioned in the 
patent. It only speaks of ten minutes. 

“xQ. 61. In your experiments the rate of working of the pump 
was the same at all the temperatures used, from melting tin to 
melting lead, was it ? 

« Ans. It was always the same—so that it should take ten minutes 
to go through the coil. My aim was to complete the operation in 
ten minutes, as prescribed by the patent. (Rec. p. 786.) 
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“xQ. 74. In your opinion, is not the proper regulation of the 
exit-valve the most important feature of the working of the coil ap- 


paratus ? 
“QO. I suppose it ts, tf it can be done ; and I wish that some one 


would show me how to do it.” (Rec. p. 785.) 


The drawing of the Patent shows him how to do it, by using a 
spring balance. He follows the drawing with minute accuracy in 
all the u#important features, but the one he knows to be vital he 
alters. The spring closes the valve instantly after lifting, while the 
weight falls very slowly, as he himself remarks— 


“The irregular action is caused by the great pressure on the 
valve when the valve opens once. It does mot shut fast cnough, 
and that caused: the discharge to be greater than the supply, and 
leaves steam room in the pipe.” (R. p. 778.) 


And yet this partner of Mitchell, Florence Verdin, with the 
full knowledge not only of his bad result, but also w/y it was bad, 
and that the patent showed a spring, goes on using a weight which 
he finds too light, but never changes, and says he left it to the 
mechanic to calculate, and the mechanic left it to him; and so no« 


body did it. (F. Verdin’s Testimony, R. p. 784.) 


“xQ. 58. Have you any direct personal knowledge of the 
amount of pressure produced in the tube by the weight used on 
the lever of the exit-valve ? 

«“ Ans. | had not. I left that to the mechanic who built the 


machine.” 
“William Thomas, sworn on part of Defendant, says (R. 204): 


«QO. 1. What is your name, age, residence, and occupation ? 

« Ans. William Thomas; age, thirty-eight years ;° residence, 
New York City ; am a machinist and engineer. 

« QO. 2. Have you recently put up a coil apparatus for operating 
onfats? If so, state when and where, and describe the apparatus, 

Aus. 1 have, in Mr. Van Horn’s shop, in Fifth street, between 
Avenue D and Lewis street, last week or the week before. It was 
a coil,”’ ete. = 209.) . 

“x0. 76. Who loaded the safety-valve ? 

Ans. [ cannot say. 

“xQ.77. Would thesteam,generated at the melting point of lead, 
have sufficient pressure to open that safety-valve as it was loaded ? 
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Ans. I don‘t consider it would be steam any more at the melt- 
ing point of lead. I think it would be a gas. 

“xQ. 78. Would the thing, whether it be gas or steam, generated 
at the melting point of lead, have sufficient pressure to open the 
exit-valve in the apparatus which you tried ? 

“ Ans. I[didun'tload the valve,and therefore I cannot answer that 
question.” (KR. 209) 

“xQ. 38. Who superintended the apparatus which you made, 
and which you saw tried yesterday at Mr. Mitchell's factory. 

Ans. | can’t say that there was any particular one ; all seemed to 
take a hand in it that were there. 

“xQ. 39. Who all were there ? 

“« Aus. There was myself, Mr. Verdin, Sr., and Mr. Verdin, Jr., 
and two germans—one of the engineers in Mr. Mitchell's factory, 
and the other attends the fires; also Mr. Thain, Mr. Goddard, Mr. 
Mitchell. I don’t know that Mr. Mitchell’ stopped through the 
whole. And there was one more gentleman. 

“xQ. 40. What did you do? 

“Ans. I was sometimes a tasterand smeller; I also worked the 
force-pump sometimes, and went round the whole of it, 

“xQ. 41. Can’t you tell me who conducted the experiment ? 

“Ans. | really cannot. I have told you before it was a general 
thing. (R. 207.) 


THE APPELLANT OFFERED TO SHOW COIL-APPARATUS PRACTICALLY AT 
WORK, TO MITCHELL, AND ITT WAS DECLINED. 


Just before the testimony had been closed in this case Mitchell 
asked for the inspection of Appellant's apparatus ; it was declined on 

that account, but as soon as the court fixed a later day for hearing fe 
the case, the apparatus was tendered and refused. 


RECORD, p. 80-81. 


“The Defendant requests the opportunity of performing an ex- 
periment, or experiments, on the coil-apparatus used by the Com- 
plainant in his experiments which have been testified to, at which 
the Defendant may be present, to which he will attend as early as 
next week, after Monday, as may suit Complainant’s convenience, 
in Philadelphia. 

P March 24, 1864. 

« Present, counsel for respective parties. 

“In reply to the request made at the adjournment on the last 
day of taking testimony by the Defendant for the use of the coil- 
apparatus to experiment with, Mr. Tilghman replies : 
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“That the coil-apparatus is very weighty and bulky, 
and was dismanticd at the request of Professors Booth 
and Bridges, the day after the experiments therewith were 
tried by them, in order to enable them to examine its 
interior construction and dimensions; that to get the coil-apparatus 
again in working order, and try new experiments, would require con- 
siderable time and delay the hearing ; that the Defendant neglected 
to make his request until the moment of adjournment on the day 
originally fixed for closing the testimony; that the Complainant 
has, however, caused the same experiments to be repeated ina 
more portable apparatus, which he produces and marks Exhibit 
‘ Digester,’ and now formally offers to experiment with it, and try 
any pertinent experiment in the presence of Defendant, on Friday, 
March 25th, at any suitable place and hour which Defendant will 
now indicate it being understood also that such experiments 
tried for Defendant are not to be permitted to delay the hearing. 


To this offer of Appellant, no reply whatever was made. 


May 6th, 1864. 


Council for Defendant offers to repeat the experiments in the 
coil-apparatus and on the Scharling apparatus, in the presence 
of Complainant, and make alterations therein to make it con- 
form to Complainant’s patent, if any are necessary; it being 
understood that such experiments are to be made at a time which 
will give opportunity to give evidence in this cause in respect 
thereto. Also to repeat the experiments on the Scharling appara- 
tus in Complainants’s presence. 

“Mr. Harding replies, by giving in evidence the following 
offers, which is marked ‘Exhibit, April 13, 1864,’ together with the 
affidavit of service thereof on Defendant's counsel, together with 
his reply, April 15, 1864; and further refers to his offer to repeat 
the Complainant’s experiments on the digester contained in the 
record on the date of March 24, 1864. And further adds that, as 
the Complainant has a complete apparatus, constructed in accord- 
ance with his patent, the successful operation of which he has prov- 
ed by disinterested cxperts, and has repeated the offer to exhibit to 
the Defendants, he cannot see any reason why he should occupy 
time in altering the apparatus now at the Defendant's works, es- 
pecially since the time for closing testimony and the day of hearing 
will not leave time to re-open this matter. (R. p. 90.) 


APPELLANT'S EXHIBIT, APRIL 13, 1864. RECORD, pp. 113-114. 
“ Philadelphia, April 13, 1864. 
«Sir :—-On the 5th inst., I mailed to you the notice of which the 


following is a copy, requesting the favor of an answer within five 
days. 
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“ For fear that you did not receive it, I now send this copy of 
my former note, requesting the favor of an answer accepting or de- 
clining my proposition within the five days after your receipt of this 
present notice, inasmuch as I have other engagements to which I 
wish to attend. I would also thank you to acknowledge the re- 
ceipt of my former notice, if it was received by you. 

“Very respectfully, yours, 
«R.A. TILGHMAN. 

G. C. Gopparp, Esq., (Sol. for Defts.) 

“17 William Street, N. Y.” 
« APRIL 5, 1864. 

«Sir: The only objection which Complainant had to the re- 
peating of his experiment on the coil-apparatus was the risk of de- 
laying the hearing to the next term. 

“ As the court has ordered that the case shall still be heard this 
term, though at a later day, the complainant now offers to repeat 
the experiment tried by Professors Booth, Rogers, and Bridges, in 
the presence of the Defendant; and requests the Defendant to | 
signify his acquiescence or refusal of this proposition within five 
days. If accepted, the Complainant will at once have his apparatus 
put in order, and then appoint the earliest day which may be con- 
venient to both parties for the Defendant to visit Complainant's ~ 3 
laboratory in Philadelphia and see the process in action. 

“Very Truly Yours, 
“R.A, TILGAMAN. 


: “G. C. Gopparp, Esq., (So/. for Defts.) 
“77 William Street, N. Y." 


“New York, April 15, 1864. 
“DEAR Sir: Yours of the 13th is received, as was yours of the 
4th or 5th, to which I think I made answer. 6 
“After the use of your coil-apparatus by us was declined by 
you, we made arrangements which we hope will supersede the 
necessity of making experiments on yours. Should we change 
our minds, and desire to experiment on yours, we will advise you ; 
but at present we do not. 
“GEORGE C, GODDARD. 
“Mr. R. A. TItGuMAn.”’ 


Appellee’s French witness, Moinier, is the only one who testi- 
fies that the coil apparatus will wot decompose fats into fat.acids 
and glycerine. 


MOINIER, RECORD, pp. 504-8. 


6th Int. * * The decomposition of the fatty matter was 
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never complete, and never produced fat acids and glycerine. * * 

10th Int. * * The process never produced fat acids and 
glycerine. 

14th Int. New experiments were made at La Villette, by Mr. 
Tilghman the younger, during the two or three months, and, like 
the first, produced neither fat acids nor glycerine. 
_ 16th Int. * * They produced neither fat acids nor glycer- 
ine. 

14th X Int. * * First of all, it was necessary to obtain fat 
acids and glycerine, and we never obtained any. 

Moinier further testifies that the supposed decomposition of fat 
by water at a high temperature and pressure is an entire mistake, 
and has no existence in fact. 


RECORD p. 307. 


5th xInt. In my opinion, a mixture of fatty bodies and water, 
| exposed in a closed vessel at a high temperature, and under a 
strong pressure, cannot decompose the fatty bodies to the point of 
producing fat acids and glycerine. 
12th xInt. I have never thought, and I do not yet believe, that 
~ + - either Mr. Tilghman, the patentee, nor his brother, wished to de- 
ceive us; but [ believe that they were mistaken, and that they are 
stili mistaken about the fundamental question, namely, that a mix- 
ture of fatty matter and water is decomposed into fat acids and 
glycerine, when exposed to a high temperatureand strong pressure 
in said tubular apparatus. 
11th Int. p. 305. I have also said, and I now affirm, that #¢ zs 
impossible to decompose fatty matter and obtain fat acids and 
6 glycerine by the method indicated in Mr. Tilghman’s patent. 


Moinier is directly contradicted by Appellee’s witnesses, Mitch- 
ell and Verdin, who testify that they always obtain fat acids and 
glycerine, and some acroleine, in the coil of the apparatus, by Ap- 
pellant’s witnesses, Professor Booth and Professor Rogers, who 
obtained fat acids and glycerine with no appreciable acroleine. 

And by the unimpeachable testimony of Graham, Hale and 
Meyer, in their letters to Tilghman. 


EXHIBIT GRAHAM, RECORD p. 1018. 


«* * The well defined character, undisputed novelty, and val- 
« uable nature of your invention, * *” 


EXHIBIT HALE, RECORD p. 1035. 
«* * Ever since! first saw ttimoperation, * * *” 
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“Tam fully convinced of its practicabithty and that tt cffects a 
“ saving over the other methods now in use, which [ have no doubt it 
“ mustin a short time entirely supersede, * *” 


EXHIBIT MEYER, RECORD p. 1036. 


«* * The favorable opinion I formed on first seeeng your pat- 
“ented process, * * +is entircly unchanged and greatly strength- 
“enced by subsequent investigation.” 

The facts as to why the attempts to introduce the continuous 
apparatus into use at Moinier’s factory failed, are set out by 
Tilghman in the supplementary testimony. 


RECORD pp. 1TOO9-10-TT. 


QO. 7. State your knowledge of the trial of the coil apparatus at 
Moinier’s works, in Paris. 


RECORD pp. 178-64. 


Ans. By the terms of the first temporary agreement with Jaillon 
& Moinier, dated March 4th, 1855, (R. p. 282,) a coil apparatus 
was to be constructed to put them in“a * * *_ position to 
judge of the efficacy and reality of the invention.” This appara- 
tus was made for them at the tube works of Gandilott & Co., near 

aris, but the wrought-tubes were so bad that they did not even 
stand the test pressure with cold water, so the whole apparatus was 
abandoned at once, without trial of the process, and this wsa the 
whole story of the first apparatus. The small coil apparatus which 
I had been exhibiting in action to many scientific men and manu- 
facturers in London, was then sent over to Paris and put into suc- 
cessful action at Moinier’s works on all the varieties of fats; it was 
the only coil apparatus, such as directed in the patent, that was 
ever used there. In consequence of its successful action, a second 
agreement was made with this firm on July 24th, 1855, a copy of 
which is here presented as Exhibit “ 2nd,’ Moinier’s agreement 
(R. pp. 1036-7); on executing this second agreement, it was prom- 
ised that they would order a coil apparatus to be made under my 
own superintendence in England, where many manufacturers were 
perfectly familiar with such work. 

Such an order, signed by Moinier, dated the same day with the 
agreement, was accordingly given me. The original paper is here 
produced and marked Exhibit “Order for Coil,” (R. p. 1037). I had 
the coil made as directed and tested in my own presence by Per- 
kins, of London, and he was about to complete the apparatus by 
surrounding the wrought-iron tubes with cast iron, a process in 
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which he had great experience, though involving considerable 
risk of burning the tubes, if improperly performed. 

Mr. Moinier protested against Perkins’ price for the casting as 
exorbitant, and assured me that he would have the casting done at 
’aris on much lower terms, and ordered the wrought-iron appara- 
tus to be sent over to him. This was done, and it then turned out 
that the Paris iron founderies asked for more per pound than Per- 
kins, and refused to assume any risks of injury to the iron tubes in 
the process of casting, which they had never tried before. In this 
dilemma Moinier, after considerable delay, decided he would 
cast in the tubes with zinc in the place of cast iron, as zine melts 
considerably below red heat. This, if properly done, would have 
avoided all the risks of injury to the iron tubes. As it was, how- 
ever, the zinc was not poured into the mould in a melted state, but 
was kept in a state of red-hot fusion for many hours on the tubes, 
with the result of perforating them in many places. This property 
of highly-heated zinc to dissolve wrought iron is well known in 
the arts. This was the end of the coil apparatus No. 2, untried 
like the first. This is the only time melted zinc was used in con- 
nection with the coil apparatus, and is the sole basis of Moinier's 
assertion that the process itself was worked with fat and water ata 
temperature “ which certainly much surpassed that of melted zinc.” 
(KK. p. 305). 

After the destruction of coil-apparatus No. 2, Moinier was much 
discouraged, and, as his firm fell into pecuniary difficulties at the 
time, they did nothing further with the process for some consider- 
able interval, during which I kept him informed of the results I 
was obtaining at the factory of Price's Patent Candle Company, in 
London, in working the process in the simple digester form of ap- 
paratus at lower temperatures and pressures than used in the coil 
apparatus. It was during this interval of inaction at Moinier’s 
works that Moinier, in July, 1857, wrote the letter (Record, p. 281) 
urging me to sue De Milly, who was actively working our process, 
showing that although his own ill luck in making two-coil appa- 
ratus was then fresh in his memory, yet his belief in the reality and 
value of the process itself was, nevertheless, perfect. A year later, 
when Moinier agreed, September 13, 1858, in partnership with Le- 
roy. (Record p. 325), to resume the trial of my process, although 
he had full knowledge of the successful working at Price's factory, 
in London, of the digester form of apparatus at lower pressures, yet 
the vastly increased first cost of that form of apparatus in pro- 
portion to the amount of fat decomposed, made him adhere to the 
use: of the high pressure apparatus. 

To obtain still greater cheapness, however, the form of apparatus 
described in the patent was entirely departed from, and the use of 
a few cast-iron tubes of large diameter was attempted to be substi- 
tuted for a long wrought-iron tube. 
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No accident prevented the successful starting of this third appa- 
ratus, which for some time produced fat acids and glycerine of good 
quality and in considerable quantities, but the unfitness of cast-iron 
for such work was soon proved by the successive cracking and 
leaking of one cast-iron tube after another, so that the apparatus 
was soon disabled. M. Moinier’s statement that this last apparatus 
was undertaken in consequence of my return to Europe after suc- 
cessfully introducing into practice into the United States, a new 
improvement of filling the tube with little nails, called “ points de 
Paris,” is erroneous inevery particular. I had never left Europe in 
the interval at all, as he well knew, as I had been in frequent inter- 
course with him all the time through Fountainmoreau. 

The assertion, (Rec. p. 306, line 22), that the tempting novelty 
proposed in 1858 consisted in filling the tube with little nails is 
disproved by his own letter to me (Rec. p. 1037), three years pre- 
viously, ordering the second coil-apparatus above described, 
obtained from Perkins; he there specifies that “all these tubes 
should be filled with little nails 5” “tous ces tuyaux deviont etre 
remplies avec des petit clous.” This shows how unreliable was 
his recollection in 1863 of what took place five years previous. I 
must pronounce as equally erroneous his entire statement that the 
small coil apparatus sent from London failed to > produce fat acids 
and glycerine. 


The successful working of that apparatus, in producing fat acids 
and glycerine, was fully admitted by him at the time. I remem- 
ber his very words on one occasion, inspecting a sample just pro- 
duced from the coil in which the fat acids crystallized in an 
unusually distinct manner. Ah! ccla est tres bien decomposé ! 

The fat acids produced by the small coil apparatus were tested 
under his direction in every possible way. They were cold-pressed, 
hot-pressed, and made into finished candles of excellent quality. 

As for the production of glycerine, we concentrated quantities 
of it, and worked inthe laboratory at various modes of purifying it 
with animal charcoal, and produced it pure and white. 

The experiments with the small coil apparatus are those men- 
tioned in the formal agreement of July, 1855, which states that the 
firm of Jaillou, Moinier & Co. and myself, “had made experiments 
on the process, which, though not yet entirely finished, had never- 
theless given results sufficiently satisfactory,” etc. 


RECORD, P. 1037. 


This language would never have been used as to a process 
which never succeeded in producing either fat acid or glycerine, as 
Mr. Moinier now testifies, nor would a formal agreement and con- 
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siderable payments be made to secure a process which he now says 
“only damages fatty bodies without decomposing them.” 

I cannot confirm M. Moinier as to his asserted reserve in only 
watching our experiments with said coil apparatus. I remember 
several times, on coming to the factory in the morning, finding the 
coil working on samples of fat of nature unknown to me by direct 
order of M. Moinier to his own workmen. At the time, I was 
much pleased at the interest he took, and thought it not only 
natural but highly desirable that he should test it on every variety 
of fat, and only regretted that he did not give such experiments the 
benefit of the presence of my brother or myself to insure their being 
correctly carried out. 

This was indeed the only occasional drawback on the success of 
the experiments with the small coil apparatus at Moinier’s works. 
It would work right and give perfect decomposition as long as my 
brother or myself were by to watch that the heat and the pressure 
on the outlet valve were both kept as high as directed in the patent, 
but the French workmen were so ignorant as to be very much 
afraid of the apparatus, and on returning to it after any short 
absence, we often found they had reduced either the heat or pres- 
sure, frequently both, and were allowing the apparatus to run on 
half empty, producing imperfect decomposition and acroleine. 

It was in this way that the process was mismanaged by these 
same workmen, when the jurors of the Exhibition in Paris of 1855 
came to Moinier’s works to see it in operation. I had been waiting 
in Paris for weeks to meet these jurors and show them the working 
of the process myself, and M. Moinier, who was in constant inter- 
course with them, promised he would give me due notice of their 
visit. I had brought with me from England a complete series of 
the products of my process to put in the Exhibition, for which I had 
secured space, but Moinier persuaded me not to enter them there, 
but reserve them to show the jurors when they saw the apparatus 
working at his factory. 

The result was that the jurors were brought to the factory ata 
time of day that I was regularly absent, and, judging from their 
report, (Record p. 911), must have seen the process botched by the 
workmen, and I never heard of their visit until several days after it 
had taken place.” 


Tilghman’s rational and consistent account of the negotiations 
with Moinier and the experiments conducted during such negotia- 
tions is confirmed by Moinier’s own actions, which are entirely 
irreconcilable with his account of the results of these experiments 
given ten years later in his testimony of 1867. 

If the experiments had “ never produced fat acids and glycer- 
ine,” it is plain he would not have persisted in repeating them for 


months together, at a large expense, and then, after a year’s interval 
again recommence them, paying the patentce each time for the 
privilege of doing so. 

Moinier’s letter to Appellant’s agent, Fontaine Moreau, July 17, 
1857, stating “that De Milly works by the Tilghman process,” and 
urging complainant to sue De Milly for infringement, shows that at 
the date of the experiments Moinier regarded it as a real and effi- 
cient process. 


RECORD 280, p. I. 


OFFICE FOR PATENTS OF INVENTION AND REGISTRATION OF DEsIcGNs, 
39 Rue De VECHIQUIER, PARIS—4 SOUTH STREET, FINsBURY, 
LONDON, 18TH July, 1857. 


R. A. TitGuMan, Esq. :— 


Dear Sir: I cannot do better than to forward you the letter 
I have just received from M. Moinier,in answer to my queries 
relatively to the use M. de Milly was making of the patent infringing 
your process. 
Yours, very truly, 


[Signed] L. DE FONTAINE MOREAU. 


[ Translation. ] 


SOCIETE GENERALE DE STFARINERIE, 
LA VILLETTE, (NEAR PARIS) 17TH July, 1857. 


My Dear Frienp: I received your letter of yesterday, and I 
have to say that you have very well explained the position of De 
Milly, who cannot be prosecuted for infringement except by Mr. 
Tilghman, while, as you have well said, we are without qualification 
or right to do it. 

Not only does De Milly zwors by the Tilghman process, but also 
he has so/d to many candle manufacturers, amongst others to MM. 
Petit & Lemoult, the right to work his patent in France, in their 
factory at Grenelle. 

Mr. de Milly has also sold in Belgium and in Austria, so that 
while the. Messrs. Tilgman are in London and suspect nothing, Mr. 
de Milly reaps a harvest in selling that which he has stolen from 
them. 

What to say of all this so long as the Messrs. Tilghman are 
content to suffer themselves fo de robbed ? 

You know De Milly; he does not lose his time; so he is more 
and more eager to offer his processes; he has offered them to us 
many times. If the Messrs. Tilghman wish to draw any profit from 
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their patent they ought to. prosecute him for infringement as soon 
as possible. 

Let them think of it seriously ! 

] am too much interested in the question to admit of my giving 
them advice which might perhaps be misinterpreted. 

I must be content with wishing that Mr. Tilghman should have 
the courage tu defend his intellectual property, that is to say, his 
honor. 

I wrote to you yesterday, to beg you to execute a commission 
for my wife; but you will, of course, understand that you are only 
to attend to it if entirely convenient to you. 


Your very devoted, 


(Signed,) MOINIER. 


As Moinier’s story carries its own refutation with it, it is here 
arranged in the order of date. 


Moinier had seen at Appellee’s laboratory, in London, the coil 
apparatus, and samples of fat acid and glycerine, said to be made 
with it. 


Moinier, 6th cross-interrogatory and answer. Record, p. 307. 


A preliminary agreement in writing was made between Tilgh- 
and Moinier, providing that after experiments had been made “ ¢o 
enable Moinier to judge of the efficacy and reality of the invention,” 
a contract for the sale of the patent should be executed before a 
notary. 


Moinier’s letter. Record, p. 282-3. 


The coil apparatus was brought to Paris, and worked at Moinier’s 
factory. Many experiments were made with it. It was worked 
both by hand and by steam power. 


Moinier, 7, 8, and 9 cross-interrogatories and answers, Record, 
p. 307. 
A formal contract of sale was made before a notary. 15,000 


francs were paid to Tilghman. 


Moinier 10th cross-interrogatory and answer. Record, p. 308. 


After several attempts to get a large apparatus satisfactorily 
constructed in Paris, which occupied about six months after the 
date of the contract, it was annulled by consent of both parties. 


Moinier, 9th Int. and Ans. Record, p. 304. 


July 17. 1857. 


September 13, 


1555. 


November 17, 


1859. 


December 19. 


1859. 


February 9, 
180. 


August 21 
1£ 67, 
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Moinier writes to Appellee’s agent, Fontainemoreau, advising 
Tilghman to sue De Milly, who is infringing his patent and rob- 
bing him. 

Moinier’s letter. Record, p. 281. 


The patentee having returned to Philadelphia, a second written 
contract for sale of the patent was made between his agent Fon- 
tainemoreau and Moinier, Leroy & Durand. 12,000 or 15,000 
francs were paid to Tilghman. 

Moinier, 16th Int. and Ans. Record, p. 306. 


Suit is brought by Moinier against Tilghman, absent in Phila- 
delphia. He suppresses the fact that there was a wriften agreement 
which would have spoken for itself, and three times falsely asserts 
that the agreement of September 13, 1858, given in full, Rec. 325-7, 
was verbal, and claims that it should be annulled, and 25,000 francs 
damagés awarded. Record, p. 314. 


Judgment by default for want of appearance, awarding 2,000 
francs damages, to be collected by personal imprisonment. Record, 


p. 314. 


Compromise between Tilghman’s agent, Fontainemoreau, and 
Moinier, by which the suit and judgment are yacated, the contract 
of September 13, 1858, annulled, and 1,000 francs paid by Moinier 
to Fontainemoreau, and the patent is reconveyed to Tilghman. 
Record, p. 328. 


Moinier, examined on interrogatories by Mitchell, testifies that 
in none of the experiments made, eight to twelve years previously, 
was any fat acid or glycerine produced (1oth, 14th, and 16th int.). 
That it is not true that water at a high temperature and pressure 
will decompose fats, and produce fat acids and glycerine (10th x Int.), 
and that Tilghman was mistaken in supposing so (12 x Int.). 


Moinier was then out of employment. His company, “ General 
Company of Stearinery,” was broken up, and another concern Pa- 
risian Company of Stearinery, was in possession of their factory, 
books and papers (Ist and 2d Int., Record, p. 303). 


Now Moinier’s story in 1867 as to the uniform failure to pro- 
duce any fat acid and glycerine in 1855-8, is simply incredible in 
face of his own business acts, letters and payments of money at the 
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time, all of which show a persistent belief in the “the reality and 
efficiency of the process.” 

The French jury of 1855 (Record, p. 211), who saw the coil 
apparatus in operation at Moinier’s factory, say not a word as to 
its failure to produce fat acids and glycerine ; they merely speak of 
the product as “ not being deodorized,” and having a “ strong odor 
of acroleine.” 

And we know from the experiments of Appellant’s witnesses, 
Mitchell and Verdin, that this smell is produced, together with fat 
acid and glycerine, whenever from. accident or design the tubes are 
permitted to become partly empty of the mixture, so that some of 
the water vaporizes and leaves the fat dry. And we know from 
Booth and Rogers, that this bad result does not occur when proper 
care is taken. 

The failure of Tilghman at Paris, was merely a failure to sell his 
patent to Moinier on satisfactory terms, a failure consequent partly, 
upon the difficulty of getting a peculiar apparatus properly con- 
structed and worked by foreign workmen, and in perhaps still 
greater degree, upon the peculiarities, mental and moral, of the 
party he had to deal with, and which appear in sufficient relief in 
Moinier’s own testimony. 


SAFETY AND COMMERCIAL PRACTICABILITY OF THE COIL APPARATUS. 


It is urged by Appellees that the coil apparatus workings at the 
pressure recommended by Tilghman would be dangerous to human 
life and constantly liable to explode. Record p. 

Another objection to its utility is the claim made by some of 
Appellees’ witnesses, that such an apparatus could not be con- 
struodct of sufficient capacity to be practically employed in the 
process of manufacture. Record p. 

The table Record p. 25, which is the only new evidence intro- 
duce by Appellees in this suit, shows at a glance, that with an 
apparatus of the dimensions described by Tilghman, viz, % inch 
bore and 644 inch thickness of sides would be adsolutely safe, since 
in a pipe o «n inch in diameter sides of only ;3, of an inch are re- 
quired to resist a test pressure of 8,000 lbs. per square inch. The 
same table shows it to be perfectly practicable to use tubes of 7, 8, 
and more inches in diameter without exceeding their limits of 
perfect safety. 
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Appellant's witness, Joseph Nason, an engineer, who has used 
for many years tubes containing water at lead melting heat, proves 
that Tilghman’s coil apparatus is entirely sufficient for the opera- 
tion, and is a safer apparatus than the common form of boiler work- 
ing at one hundred and eighty pounds pressure. 


RECORD p. 


Q. 5. Have you read, and do you understand, the descriptions 
and drawings of the coil apparatus in the patent of R. A. Tilghman, 
No. 11,766. 

Ans. | have read the specifications and examined the drawings, 
and understand them. 

VY. 6. Please state whether an apparatus constructed in accord- 
ance with said description, would or would not be a safe practical 
apparatus for heating the materials to a lead melting heat ; and 
state what difficuity, ifany, would be experienced in operating said 
apparatus at such temperature. 

Ans. With ordinary care, I should consider it perfectly safe. I 
do not see that any practical difficulty would be incurred in its oper- 
ation ; so long as the temperature be limited to the melting point 
of lead, an apparatus as strongly constructed as those with which I 
have been familiar would be almost absolutely secure against cx- 
plosion. 

Q. 7. How would the safety of such an apparatus, used at lead 
melting heat, compare with that of an ordinary form of steam 
boiler at a pressure, say of one hundred and eighty pounds, and 
what would be the relative effects in each case in case of explotion, 
if one should occur. 

Ans. 1 should consider such an apparatus much the safer of the 
wo, first, because its margin of strength beyond the strain to 
which it is subject is many times greater; and second, because in 
the event of a rupture or explosion the consequences would be 
very much less serious in case of the tube than in the case of the 
boiler. When an explosion occurs ina tube of the small dimen- 
sions previously stated, it is scarcely ever attended with more 
serious consequences than the temporary interruption of the work, 
and the expense of repairs. I will not undertake to state the con- 
sequences of the explosion of a steam boiler of any considerable 
dimensions, under the pressure of 180 pounds to the square inch. 
In regard ‘to the effect of the explosion of such tubes when work- 
ing at temperatures high enough to cause their rupture, 1 can speak 
from a good deal of experience. I have often seen ruptures from 
over-heating and the result has usually been little more than a 
slight disturbance of the brick-work, or materials immediately 
contiguous. 
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Mr. Tilghman, in his new testimony, gives his reasons for adopt- 
ing the coil form, and shows that it is not only as safe but much 
safer at its high pressure is the ordinary boiler at an enormously 
less heat. 


RECORD, p. 1009. 


« * * * When in London, in 1847, I had found Perkin’s house 
warming apparatus, consisting of coils of hundreds of feet of pipe 
containing water at the temperature of melting lead had long been 
in extensive domestic use there. On returning to London in 1853, 
I found the same apparatus largely used for heating bakers’ ovens. 
As I thus found such heats and pressures were perfectly practical 
and safe as well as economical, I thought I was bound to describe my 
invention in what I then believed to be the best mode of carrying it 
out, and that as I was the discoverer of the chemical fats, I could 
then claim broadly as my process, the use of water highly heated 
and under pressure to decompose fats, no matter what temperature or 


apparatus was used. 

Q. 5. After your experience, what is your present view as com- 
pared with lower temperatures ? 

‘Ans. 1 think the high pressure apparatus is much more econo- 
mical both in the first cost and in the expenses of working. Its 
principal disadvantage is, tiiat ordinary engineers are not familiar 
with its management, and consequently, dislike it. As fo ts safety 
compared with the so-called low pressure apparatus used in Cincin- 
nati, say three hundred pounds per square inch (over double that 
used in locomotives), the testimony of Mr. Mason agrees with my 
experience and expresses my opinion entirely, viz ; the bursting of a 
long narrow pipe filled with water at lead-melting heat, opens but a 
few inches of the weld and leads only to a hissing escape of steam 
till the pipe 1s empty; the quantity of heatcd water ts so small, and 
escape of steam ts so gradual, that there ts nothing like an explosion, 
and no mischief is done. Whereas a common boiler containing tons 
of water at 100 pounds pressurc, bursts suddenly with explosion 
like a bombshell, producing destruction all around. 

V0.6. Why%did you, at a later period, introduce apparatus work- 
ing at lower temperature and pressures than recommended in your 
patent ? 

Ans. From my experience in France and England, I came to 
the conclusion that I could more readily get my process adopted by 
manufacturers, if I yielded to their general, though uninformed pre- 
judice against the higher pressures. In France, at Moinier’s, the 
workmen were so afraid of the apparatus, that I could never trust 
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them to work it by themselves. At Price’s factory in London, 
where I could have gotten plenty of workmen familiar with Perkins’ 
apparatus, using the same pressure, the same fear of high pressure 
affected the managing director, Mr. Wilson, who refused to allow 
the coil apparatus to be erected in their works, although it was 
recommended as the safest and best form of apparatus by their own 
consulting engineer, Mr. Edward Cowper, to whom I had exhibited 
it in action. I therefore offered to Mr. Wilson, to erect for them, 
apparatus to work at any pressure they would be willing to use, 
from twenty-five pounds to the square inch upwards, telling him 
that the lower the pressure, the more expensive would be the appar- 
atus. He consented at last to use 225 pounds of pressure for an 
apparatus to be located in a part of their grounds distant from other 
buildings. This was put up and worked in 1856, and is the one 
referred to in Mr. Pillaus Wilson’s letter of July 13th, 1865, page 
353, Record 340, as being still in use. 

In the presence of this testimony it is impossible to doubt not 
only that the continuous high pressure and quick treatment appar- 
atus recommended by Tilghman, is safe, but that it is enormously 
safer than any other form that can be used. 


As to the capacity of such an apparatus, it appears with the 
precision of a mathematical demonstration, not only that it could 
be constructed of a capacity for work equal ‘to the Wright & Fouche 
apparatus used by Mitchell, but that it could be so constructed as 
to enormously exceed such capacity without the least risk. 


TILGHMAN, RECORD p. IOT5. 


Q. 14. What size of coil apparatus would be required to decom- 
pose the same quantity of fat per week as the Wright & Fouche 
apparatus used by Mitchell ? 

Ans. The Wright & Fouche apparatus used by Mitchell is 
stated by Jos. [. Verdin, R. 87, xQ. 160, 16:1, to work 1,200 lbs. 
fat at each charge, and to work 12 charges per week, equal to 
14,400 Ibs. per week of six days, or 2,400 lbs. per day, or 100 Ibs 
per hour of a continuously working machine. 

The coil apparatus used by Professors Booth, Rogers, and 
Bridges,, was 180 feet long, of tube one-half inch in bore, and it de- 
composed sixteen pounds of fat per hour; it would therefore re- 
quire 614 times this length, or 500 feet of such tube to decompose 
100 lbs. of fat per hour. I have often seen Perkins’ house-warming 
apparatus in use in London with 600, and even 800 feet of such 
tube containing water, and constantly subjected to the same heat 
and pressure required here. If the tube was of one inch bore, like 
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that made by Perkins for Moinier, only 125 feet of it would be ré- 
quired. Of tube 2 inches in bore, 314% feet would be required. 
Of tube 3 inches in bore, 14 feet would be required, and the sides 
of such 3 inch tube would require to be 1% inches thick to make | 
it of the same strength as the tube specified in the patent. The 
manufacturers in England who made Perkins’ apparatus, offered to 
make for me tubes 4 inches in bore with sides two inches thick, 
and to guarantee that they would stand the test pressure. 


Is it possible to doubt in the face of this testimony, that the coil 
apparatus is not only safe, useful, and practicable, but that it is, as 
Tilghman thought it to be when he took out his patent the dest 
form of apparatus for carrying into effect his invention. 

Ignorance and prejudice prevented its adoption by the manu- 
facturers in this form, and they utilized the old saponification 
boilers, etc., to carry out the new process. 

Even in these devices the gain over the old methods of treat- + 
ment was so great as to entirely supersede them, but who can. 
doubt that when the time comes at which competition shall cut’ 
down the margins of profit, Tilghman’s advice as to the best way 
of carrying out his process will be called to mind and used to revive 
the industry. 
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WHAT TILGHMAN INTENDED TO PATENT. 

Much having been said about the extent of the Patentee’s 
knowledge at the time of his invention, and an attempt made to 
construe the language of the specification rather by what counsel 
argue to have been the extent of Mr. Tilghman’s information, than 
by the ordinary signification of the language used, Tilghman was 
examined in this suit chiefly on this point. (R. pp. 1008, 1OrT, | 
1012, 1013, 1014, &c.) (ante, pp. .) Counsel can no 
longer pretend that the Appellant was, in 1854, ignorant of the ef- 
fect, on fats of super-heated water of a temperature lower than that 
recommended in the patent; and the ztention of the Appellant at 
that time is clearly expressed in his correspondence with the 
office. Record, p. 995. 


ATTORNEY'S LETTER. 
Philadelphia, August 7, 1854. 
To the Commissioner of Patents: 
Sir: I have received yours of August 5th, stating that, “on 
receipt of the model,” the application of R. A. Tilghman for a pat- 
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ent for an improvement in “treating oils,” etc., would be taken up 
for examination in its order. 

I beg to submit that this is a case which does not admit of 
representation by model, as the invention, or, more properly, the 
discovery, consists in the observation that, by applying a certain 
amount of heat and pressure to a mixture of oil and water, or 
watery solution, certain chemical changes take place in the consti- 
tution of the oil. In his specification the inventor has given a 
drawing and description of an apparatus in which the process 
may be conveniently carried on; but he expressly states that 
he “does not intend to claim said apparatus as forming any 
part of his invention.” In fact the form of apparatus in which the 
materials are treated, according to the invention, may de indefinitely 
varicd to suit the ideas of the constructor, the only essential point 
being that it shall be capable of withstanding the necessary heat 
and pressure. A model of the form of apparatus represented by 
the drawing would be worse than useless for the purpose of illustra- 
tion and explanation, inasmuch as the essential parts are the inter- 
nal passages and connections of metal tubes, pumps, an valves, 
incapable of being shown by model. ‘To furnish 7¢ as “a model of 
his invention,” when in his specification he has expressly declared it 
forms no part thereof, would be manifestly contradictory and absurd. 
In conclusion, I would urge: 1. That it is, in the nature of things, 
impossible to furnish a model of that which does constitute this in- 
vention, viz, the application of heat and pressure to mixtures of oil, 
water, etc,, to produce certain results; and 2. That the inventor 
cannot properly be asked to furnish a model of apparatus which he 
has declared to form no part of his invention. 

I therefore request that this application may be placed upon the 
list for examination without a model, and that the dicision of the 
office upon this point may be communicated to me. 

Very respectfully, 
B.C. TILGHMAN, 
10 Prune Street, Phila, 

With this letter as a commentary, and the above referred to 
testimony as to his knowledge of the art setting right the deduc- 
tions made from his assumed ignorance, the language of the speci- 
fication may safely be read in its ordinary significance avd the in- 
tention of the Patentee construed to be, to patent “le process and 
not the apparatus described. 

What Tilghman claims is that the thing patented is “te process 
of making fat acids and glycerine from fats by the action of super- 
heated water (water at a high temperature and pressure), which 
process may be carried out in any vessel adapted for such use, and 
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that the apparrtus described forms no part of the patent, and that 
the process could be carried into practical effect by the apparatus 


_ described. Appellant's position is, that he and his licensees, as 


part of the public, were at liberty to use, for the purpose of work- 
ing his invention, any and all of the means and appliances, vessels 
and machinery, known and in cammon use in the arts at the date 
of his patent. And that, in using such public machinery to work 
his patented invention, he is working it by the “means contem- 
plated in the patent,” inasmuch as the existing state of human 
knowledge and the arts is to be taken as the basis of this and of 
every patent, and is to be understood as being referred to, as dis 
tinctly as if expressly mentioned in the specification. 

A patentee need not expressly claim the right to use a common 
steam engine to drive his machinery, or to use coal to heat his fur- 
naces. He has a right to use everything that the public can freely 
use, and his own invention in addition thereto. Now, the testi- 
mony shows that Appellee, from the very beginning, intended to 
use, for the purpose of working his process, any and all kinds of 
vessels and machinery known to the arts and suitable for such use. 

It is proved from the letter of Appellant, dated July 20, 1857, 
which was called for and put in evidence (R. p. 415), that there 
was at that date in practical operation in London, at the works of 
Price & Co., Appellee’s licensees, a common iron boiler, lined with 
copper, 30 feet long by 32 inches in diameter, decomposing charges 
of 21, tons of palm-oil, perfectly, into fat acids and glycerine, by 
the action of water, at a temperature and pressure of 220 to 225 
pounds per square inch in 414 hours. This letter also states that 
agitation and mixture of the fat and water, by injection of free 
steam, was contemplated, and would hasten the decomposition. 

It is also in proof that Appellant put up an apparatus in Phil- 
adelphia in 1859, and another in Cincinnati in 1860, both precise 
copies of old well-known machines used in this same art, and that 
in both the process has been successfully worked, in one for over 
two years and in the other for nine years, and up to this day. 

In 1862 Appellant put up for C. T. Jones, in Cincinnati, another 
form of apparatus, also well-known and used in the arts, and in this 
the process has been steadily and successfully worked up to this 
day. Since that time other similar apparatus have been put up 
and worked in Cincinnati, Louisville, St. Louis, and New York, 
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and Mr. Mitchell testifies there were, to his knowledge, in 1867, 
ten factories in the United States working under license from Ap- 
pellant and not one, excepting himself, working the water process 
without license from Appellant. 

In order of date, therefore, 1t appears that in— 

August, 1854, Appellant states to the Patent Office that “the 
form of apparatus may be indefinitely varied.” 

October, 1854, Appellant states, in the Patent itself, that the 
“ apparatus described is no part of his patent.” 

July, 1857, an old form of apparatus is in practical use in Lon- 
don, on charges of 21% tons each. 

September, 1859, an old form of apparatus is in practical use in 
Philadelphia. 

January, 1860, a similar apparatus is in practical use in Cincin- 
nati. 

1862, a different apparatus, but also old and well known, is in 
use in Cincinnati, on charges of 6,000 pounds. 

In 1867 ten factories in the United States, working the process 
under Appellant's license, and no one except Mitchell working 
without his license. 

Is it any answer to this mass of direct proof to show that the 
process has not been worked (not that it caz not be worked, for we 
have shown that it can) on a manufacturing scale, in some one par- 
ticular form of apparatus ? We claim that “e¢ process carried on 
in any vessel whatever, is still the exclusive property of the Ap- 
pellant. If the machinery described in the patent is “capable of 
carrying the process into practical cffect,’ its importance will cease 
there. 

Perkins’ Scum, Derenpants’ Exuisits, C. D. Ann E., Recorp 
P. 393—9. 

These exhibits do not pretend to describe any process for making 
fat acids or glycerine. ‘They state that the fat used to grease a 
steam cylinder was found to be “ changed " into a hard, waxy scum, 
which, when chemically examined, “ resembled Chevreul’s acids of 
fat’ in two properties—solubility in alkalies, and solubility in alco- 
hol; and also had other properties—not melting in boiling water, 
and insolubility in ether—which are admitted by Defendants’ wit- 
nesses to be entirely dificrent and opposite to the properties of fat 
acids. 
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The exhibits do not assert the scum fo de fat acids, but, on the 
contrary, afford positive chemical proof that it was sot fat acids. 

Glycerine is no where mentioned or alluded to. Zhe only mention 
of fat acids is in the following description of the properties of 
the changed fat : 


AppELLEFS’ Exuisit E., Recorp p. 397. 


“Tt does not melt in boiling water, but at a higher heat melts, 
“and ultimately burns like fat. It is rather lighter than water; it 
“dissolves readily in alkalies—more readily, I think, than fat, 
“and in this re Speet resi ‘mbles Chevrenl’s acids of fat, as well as in 
“its solubility in alchohol; the alkaline solution is turbid. It is not 
“ soluble in ether, or very slightly so; when burnt, it leaves an ash 
“consisting chiefly of carbonate of lime.” 


Appellee’s chemical experts admit that there is no fat acid 
known to chemists which possesses the two properties of the scum, 
viz.: not melting in boiling water, and insolubility in ether. 


Appellee’s expert, Dr. Smith. Record, p. 821. 


©. 124. Did you ever see, hear of, or read of a free fat acid of oil 
or tallow which would not melt in boiling water, and was insoluble 
in ether or nearly so? 

Ans. | never did. 

Q. 12412. Can you, asa chemist, recognize a substance described 
as being ins: sluble in ether, or nearly so, to be free fat acid of oil or 
tallow ? 

Ans. So far as my memory serves me, I should say not. 


Appellee’s expert, KE. S. Wayne. Record, p. 865. 


© 169. Is it anywhere stated in said exhibit that the “ changed 
fat,’ or any product from it, “ resembles Chevreul’s acids of fat” in 
any other respect than “solubility in alcohol, and dissolving in 
alkalies more readily, I think, than fat?” If so, quote the words, 

Ans. No, it is not. 

QO. 170. Are there not other properties of the “ grayish sub- 
stance ’’ mentioned, viz.: «* That it does not melt in boiling water, 
but at a higher heat melts, and ultimately burns like fat,” and that 
“it is not soluble in ether, or very slightly so?” 

Ans. Those properties of a grayish substance are mentioned. 

QO. 171. Did you ever see, hear, or read of any acids of fat, ob- 
tained from oil or tallow, which would not « mélt in boiling water,” 
and which was “ not soluble in ether, or very slightly so?” 


Ans. No. 
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QO. 172. Would chemists generally recognise as fat acids of oil 
and tallow (meaning thereby free fat acids) a substance which 1s 
described as being soluble in alcohol, and in alkalies, but not melt- 
ing in boiling water, and insoluble in ether, or nearly so? 

Ans. They would not. 

O. 173. Is it stated in said exhibit that any other portion of the 
“changed fat,” besides the “ grayish substance,” resembles Chev- 
reul’s acids of fat 2? If so, quote the words. 

Ans. It is not. 


MITCHELL, RECORD, p. 761. 


O. 83. Is fat acid soluble in ether ? 

Aus. I believe it ts. 

QO. 84. Did you ever sce any fat acid, or know of the existence 
of any, which is not soluble in ether ? 

Ans. Leannot bring to my recollection any experiment to test 
the solubility of fat acids in ether, but [have no doubt I have made 
such, or seen them made, and therefore believe as before stated. 

QO. 85. If all fat acids are soluble in ether, and if you found that 
a fatty substance was not soluble in ether, you would be satisfied 
that it was not a fat acid, would you not ? 

Ans. I should be satisfied it was not a free fat acid, but as it is 
my opinion based upon experiments with ether, which I have 
either made or seen made, | should also be satisfied that it was not 
a neutral fat, as that will be dissolved by ether. 


SAME WITNESS, RECORD, p. 702. 


Q.97. In your experience as a manufacturer of fat acids, did 
you ever see fat acids that would not melt in boiling water ? 

Ans. Not unless they were in combination with some base. 

VY. 98. Did you ever see a free fat acid that would not melt in 
boiling water ? 

Ans. Not to my knowledge. 


SAME WITNESS, RECORD, p. 768. 


I never saw any combination of fatty and other substances that 
did not melt in boiling water, but melted at a higher heat, and 
ultimately burned like fat; consequently in this respect the pro- 
perties in Exhibit No. 1 differ from any with which I am acquaint- 
ed. Fatty acids, I believe, are soluble in ether, and so are neutral 
fats. If the product of Perkins’ engine was not soluble in ether, it 
could not, in my opinion, be a neutral fat. 

Q. 135. You say, “ Fatty acids, I believe, are soluble in ether.” 
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“If the product of Perkins’ engine was not soluble in ether,” could 
it be a fatty acid ? 

Ans. It could not, in my opinion, be a pure fatty acid, and the 
product is not claimed to be such. It is stated “ it is not soluble 
in ether, or very slightly so.” 


VERDIN, RECORD, p. 789. 


Y. 109. Did you ever see a free fat acid that would not melt in 
boiling water ? 

Ans. Not when it is entirely free. 

VY. 110. Did youevee see a free fat acid that had been separated 
from impurities by being dissolved to a clear solution in hot alcohol, 
and afterwards precipitated from the alcohol by cooling, and melted, 
which would not melt in boiling water ? 

Ans. | have not. 

VY. 111. Do you believe that any such fat acids exist ? 

Ans. Not if it is pure. 

Q. 112. Did you ever see a free fat acid that Was soluble in 
alcohol, and was insoluble in ether ? 

dns. | have not. 

VY. 113. Do you believe any such fat acids exist ? 

Aus. | do not. | 


Appellees’ experts cannot testify positively, from the description 
in the exltibits, that there was any free fat acid in the scum; they 
merely zz/fer, from their present knowledge of the decomposition of 
fat by water (derived from Appellant's patent,) that there mzght be 
some. 

APPELLEE'S WITNESS, DR. SMITH, RECORD, p. 821. 

Q. 123. Do you mean to say that your strongest reason for in- 
ferring that the product from Perkins’ engine was free fat acid, is 
your present knowledge that fats will be decomposed into free fai 
acids and glycerine by the action of water at a high temperature 
and pressure ? 

Ans. The strongest inference is, as I stated above, that fat can 
not be exposed to high heat, pressure, steam, with or without 
water, without undergoing decomposition. 

Q. 134. Confining yourself strictly to the chemical properties of 
the “grayish substance,” as they are described in Exhibit 1, can 
you name any which would enable you to testify positively that said 
“grayish substance” contained any free fat acid whatever? If so, 
please state the properties. 

Ans. None that would enable me to festi/y positively that such 
was the case, but some that wold lead me to inf er that such might 
be the case. 
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O.147. You have already stated that none of the chemical pro- 


perties of the “ grayish substance,” as they are described in Exhibit: 


1, would enable you to festi/y positively that it contained any /ree 
fat acid whatever. I nowask you, which of the chemical properties 
of the “ soft and even fluid substance,” described (confining yourself 
strictly and accurately to the chemical properties described in the 
exhibit), would enable you to festify positively that said “ soft and 
even fluid substance,” contained any free fat acid whatever ? 

Ans. It must be understood that when I answered the cross- 
question 134, in regard to “ testifying positively,’ I understand by 
testifying positively to mean, fo huow fo.a certain?/y, and with such an 
understanding [ answered the first part of the cross-question 134, 
but adding in the same answer that there were some properties 
“that would lead me to zzfer that such might be the case,” viz, 
that there were free fat acids present; and for the same reason, 
while I cannot testify positively about the “soft and even fluid sub- 
stance,” on so short and imperfect a description as Exhibit No. 1, I 
am convinced that there are even stronger reasons for supposing 
that the soft and even fluid substance contained more or less free 
fat acid. T*or further elucidation of my opinion, see answer to cross- 
questions 125 and 138. 


APPELLEE'S WITNESS, E. 5S. WAYNE, RECORD p. 864. 


QO. 165. Please quote the words of said exhibit which announc- 
ed the fact that fat can be decomposed into free fat acids and gly- 
cerine by water in a high temperature and pressure ? 

alns. The exhibit does not say change of fat by Perkins’ engine 
by the action of water, heat, and pressure, into fat acids and gly- 
cerine; it merely alludes to a change of fat. Upon the examination 
of the report, avd the knowledge 1 have of the decomposition of Yats 
by heat and water, the only wmference / can form, is from the facts 
mentioned in the paper, that both fat acids and glycerine were 
produced in the decomposition or change named. 

Appeliant’s chemical experts testify positively that the chemical 
properties of the scum prove that it was not fat acid. 


PROFESSOR J. C. BOOTH, RECORD, p. 593. 


O. 64. Explain in detail what fact is announced in Exhibit No. 
I, entitled “change of fat in Perkins’ engine by water, heat and 
pressure.” 

Ans. The paper states that a mixture of olive oil and tallow was 
used to lubricate the piston of a steam engine, and was thus expos- 
ed to the action of steam at a high temperature and pressure, was 
carried on by the steam and produced in the condensed water a 
scum, differing in properties from the original fat. This scum was 
examined chemically, and its properties are described, The writer 
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states that it dissolves readily in alkalies, “ more readily, I think, 
than fats, and in this respect resembles Chevreul’s acid of fat, as 
well as in its solubility in alcohol.” It is also stated that the sub- 
stance is not soluble in ether, or very slightly so, that it does not 
melt in boiling water, and that when burnt it leaves an ash con- 
sisting principally of carbonate of lime. 

Each one of these last three named properties proves conclusive- 
ly that the substance was not a fat acid or oil of tallow, for, on the 
contrary, a fat acid of oil and tallow is very soluble in ether, melts 
far below the heat of boiling water, and when burnt leaves no ash. 
The properties in which the scum is stated to have resembled 
Chevreul’s acid of fat, namely, solubility in alkali, and solubility in 
hot alcohol, are zndecisive resemblances, inasmuch as they belong 
also to neutral fats, and to soaps to a certain extent, the difference 
being one of degree only. 

The properties described, which are distinct, positive and dceiswve, 
and not mere resemblances, namely, insolubility in ether, melting 
point above 212° F., and leaving an ash of carbonate of lime, are 
entirely different from the properties of fat acid, This proves con- 
clusively that the scum was not fat actd. 

QO. 65. Have you examined the properties of the fat acids of a 
mixture of oil and tallow, and can you state from personal knowl- 
edge how they compare with those of the scum as described ? 

Ans. | prepared the fat acid of a mixture of equal parts of olive 
oil and tallow, and treated it step by step in precisely the same 
manner as is described for the scum, namely, I dissolved it in hot 
alcohol, let it cool, and separated the precipitate which formed. by 
cooling, and melted it. 

I found its melting point to be 140° F., that it dissolved freely 
and perfectly in ether. and that when burnt it gave no ash. In all 
these properties it differed absolutely from the scum as described, 
which cannot, consequently, have been the same substance. If 
the scum had been the fat acid of a mixture of oil and tallow, it 
would have melted far below 212° F.; it would have dissolved 
freely in ether, and when burnt would have left no ash. It is de- 
scribed as having exactly the opposite properties, and cannot, there- 

fore, have been the fat acids of a mixture of oil and tallow. 


PROF. R. E. ROGERS, RECORD, p. 675. 


Q. 40. Explain in detail wherein the process and results de- 
scribed in Exhibits 1, 2, 3, and 19, resemble, or differ, in principle 
and operation, from the process and results described in Complain- 
ant’s patent. 

Ans. The important point of difference is that in these exhibits 
it is nowhere stated that any fat acid or glycerine was produced, 
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It is, moreover, certain, from the chemical properties described 
that the product was not fat acids. Its resemblance to fat acids in 
two propertics—solubility in alcohol, and in alkalies—is noticed 
by Faraday ; but these properties are possessed by other fatty sub- 
stances, such as nentral fat and soaps, and, therefore, are resem- 
blances, and only +. mblanees, as the author calls them, and are 
not proofs of the identity with fat acids. The product differs from 
fat acids in three marked and distinctive characteristics, either one 
of which is sufficient to prove it to be a different chemical sub- 
stance. Thus: 

Ist. The free fat acids are very soluble in ether. Faraday’s 
product did not dissolve in ether, or very slightly. 2d. Fat acids 
melt at from 110° to 140 , according to whether they are pure 
stearic, or stearic actd mixed with oleic acid. Faraday’s product 
would not melt in boiling water, 212° ©. 3d. When burned, fat 
acids leave no ash, or the merest trace, if they have been prepared 
with lime. T‘araday’s product, when burned, left an ash chiefly 
of carbonate of lime. It is therefore inconsistent with chemical 
reasoning, it is absurd to infer that a substance having such unlike, 
even opposi/e properties, should be of the same chemical nature, 
With our present knowledge, especially that derived from Tilgh- 
man’s patent, we can see that if fat and water alone, without any 
other substance combined with the fat acid, had been exposed to a 
heat and pressure in Perkins’ generator, there would have beena 
formation of fat acid and glycerine. It is made certain by the state- 
ments of Faraday, that lime, in unknown quantity, was also present, 
and must have been brought in contact with the water and fat, 
and that it combined with the fat acid of the fat and formed a sub- 
stance altogether different from a free fat acid. Had no lime been 
present, it is probable that the fat acid might have been recognized 
and announced as such, in which case Tilghman’s discovery would 
have been anticipated by thirty vears. Ass the facts exist, it 1s per- 
fectly clear that neither Faraday nor any other chemist, from the 
year 1823 to 1854, regarded or announced the product described 
in the exhibits to be fat acids, and consequently the decomposition 
of fats into fat acids and glycerine by the action of water at a high 
temperature and pressure, remained unknown until Tilghman’s 
patent. 

Appellant’s expert shows that the chemical properties of the 
changed fat as detailed in Exhibit 1 agree closely with those of 
neutral Ifme soap. 

Professor Rogers testifies that he chemically examined a neutral 
lime soap made of a mixture of oil and tallow, 1n the precise way, 
step by step, as described by Faraday, and found its properties to 
‘agree entirely with those of l'araday’s product. 
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DR. R. E. ROGERS, RECORD, p. 677. 


Q. 43. Judging from all the properties of the substance as de- 
scribed in Exhibit 1, what do you infer it to have been? 

Ans. | infer it to have been a neutral lime soap. 

Q. 44. Have you made a chemical examination of the neutral 
lime soap, made from a mixture of equal parts of oil and tal- 
low? If so, state how said lime soap was prepared, and what its 
properties are, as compared with those of the substance described 
in Exhibit 1. 

Ans. 1 saw in Professor Booth’s laboratory a neutral lime soap, 
prepared by heating a mixture of equal parts of olive oil and tal- 
low, with thirteen per cent. of lime and water, in a close copper 
vessel, at a temperature between the melting point of tin and_bis- 
muth. It was a harsh and brittle substance, of a grayish color; it 
was dissolved by digesting in alcohol, and the clear solution 
poured gif while hot, on cooling deposited a white powder, which, 
when collected and fused, formed a hard substance having a re- 
semblance to wax, but more brittle and resinous; it was lighter 
than water; it did not dissolve in hot ether; it did not melt in 
boiling water at 212°, but at a higher temperatvre it melted and 
finally burned like fat, leaving a residue of carbonate of lime; on 
boiling with alkali it dissolved, giving a turbid solution; and on 
making a direct comparative trial it was found to dissolve in the 
alkaline solution more readily than neutral fat. The white powder 
which precipitaed from the hot alcoholic solution by cooling was 
a stearate of lime, which is somewhat soluble in hot alcohol, but 
nearly insoluble in cold alcohol. The fluid substance obtained by 
evaporating the cold alcoholic solution was an oleate of lime, which 
is somewhat more soluble in cold alcohol. The neutral lime soap 
which I examined, therefore, agrees substantially with the sub- 
stance whose properties are described by Faraday in Exhibit 1. As 
we know positively that the substance in Exhibit I contained lime 
as well as fat, and as its properties described agree so entirely with 
those of neutral lime soap, | infer that it was neutral lime soap. 


Q. 45. Did you burn the fluid substance obtained by evaporat- 
ing the cold alcoholic solution, (which you call oleate of lime,) and 
if so, did you obtain any ash, and of what nature ? 

Ans. | did burn a portion of that material, which left an ash, 
which ash was the carbonate of lime. 


Appellee’s expert, Dr. Smith, admits that he is ignorant as to 
whether the properties described by Faraday are those of a neutral 
lime soap or not. 
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DR. SMITH, RECORD, p. 822. 


hol, give a solution which, on cooling, will let fall a precipitate 
consisting of the larger portion of the neutral lime soap dissolved ? 

Ans. I have never tried this experiment, and cannot answer. 

QO. 132. Can you testify positively to the contrary ? 

Ans. | cannot testify either one way or the other on a point in 
technical science that I have not experimented with, and about 
which I am told there is difference of opinions among those who 
speak of the matter within their own authority, and that of others. 

QO. 133. Will not a neutral lime soap dissolve in strong alkalies, 
making a turbid solution consisting of a solution of an alkaline 
soap, holding in suspension free lime, which causes the turbidity ? 

Ans. That I cannot tell, but suppose it might; I cannot refer to 
any author who seems to have tried the experiment. 

Appellee’s witness admits that all the lime which existed natur- 
ally in the water used in Perkin’s generator would combine with 
the fat and form lime soap, and that if this lime was equal to or in 
excess of the chemical equivalent of the fat used, all this fat would 
be converted into lime soap, and there would flot be any free fat 
acid produced. 

MITCHELL, RECORD, p. 749. 

Ans. 17. Water is never found pare in nature. The most  uni- 
versal impurity being lime; fatty acids having a great affinity for 
lime, combine with any lime present in the water; and to free the 
fatty acid from this impurity, we treat it with a small quantity of 
sulphuric acid to purify it before making it into canalles. 


SAME WIEENESS, RECORD, p. 749. 


Ans, 20. I have already stated that lime is almost universally 
found in water. The treatment of fat in the Perkin’s engine, by 
water, heat, and pressure, would necessarily acidify some portion of 
the fat, and that portion would combine with any lime found in the 
water. 


SAME WITNESS, RECORD, pp. 766—7. 


Q. 122. The whole of the lime existing in the water in the gen- 
erator would combine with an equivalent quality of the fat acid, and 
form lime soap, would it not ? 

Ans. That is my opinion. 

QO. 123. If, then, a quantity of lime sufficient to combine with 
all the fat acid had existed in the water in the generator, the pro- 


QO. 131. Will not a neutral lime soap, by digestion in hot alco-. 
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duct would necessarily have been lime soap, without any mixture of 
free fat acid, would it not ? 

Ans. It certainly would; but Exhibit No. 1 shows, in my 
opinion, that the quantity of lime was not sufficient to combine 
with all the fat acid and form a lime soap. 

Q. 127. And if the quantity of lime in the water had been 
largely in excess of the quantity equivalent to the fat acid, lime 
soap, without any mixture of free fat acid, would have been pro- 
duced, would it not ? 

Ans. If the quantity of lime in the water was more than suff- 
cient to combine with the acidified fat, lime soap, without any mix- 
ture of free fat acids, would have been produced. 


DR. SMITH, RECORD, p. 522. 


Q. 128. Then the chemical combination known as “lime soap” 
must have been present in the “ grayish substance” in quantity 
corresponding to the lime found tn it, must it not ? 

Ans. | should say so. | 

QY. 129. And if the lime found in it was in quantity equivalent to 
the fat present, the “ grayish substance’ would have consisted en- 
tirely of neutral lime soap, would it not ? 

Ans. | should suppose so. 

VY. 130. The question whether this grayish substance was a 
neutral lime soap or not would depend entirely upon an unknown 
fact, viz.: whether the unknown quantity of lime present in it was 
greater or less than the chemical equivalent of the unknown quan- 
tity of fat present in it. Is that so? 

Ans. 1 should say it was. 

Appellee’s expert, Dr. Rand, testifies (R. p. 906, Q. 143) that 
ten pounds of Thames water contains lime enough to convert one 
hundred and eighty grains of fat into neutral lime soap. 

It is agreed by counsel, as a matter of general scientific informa- 
tion, that a steam engine evaporates sixty-two pounds of water per 
hour for each horse power. It is proved by Appellee’s witness, 
Matthewson, a practical engineer (R. p. 738), and not contradicted 
by Appellant, that a twenty-five horse power steam engine uses 
about three-quarters of a pound, or 5,250 grains, of fat to grease 
the piston during ten hours, or 525 grains of fat in one hour, in 
which time it would evaporate 62 % 25, or 1,550 pounds of water. 
This 1,550 pounds of Thames water would convert into neutral 
lime soap 155 «180, or 27,900 grains of fat, which is fifty-three 
times the quantity used to grease the piston during*the time of its 
evaporation. 
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It is true that in Perkins’ engine the steam is described to be 
condensed, and this condensed water is pumped back into the 
generator ; but it is expressly stated in the detailed description of 
the engine, in Defendants’ Exhibit 19, that “le cold water used to 
condense the steam (and which thereby becomes heated) is ALso 
PUMPED INTO THE GENERATOR. 


’ 


DEFENDANTS EXHIBIT NO. 19, p. 


“The condensor / is a tube of copper about four inches in 
diameter and twenty feet long, and is supplied constantly with cold 
watr from the pump, through the pipe z 2, which enters the con- 
denser at the lower end, and is discharged at the upper end into 
the tube x 7, which, proceeding to the lower part of the apparatus, 
ascends in a spiral winding of many coils round the bottom of the 
furnace up to valve s, which is also loaded by a variable weight a, 
equal to 700 Ibs. upon the square inch, (or about 50 atmospheres ;) 
from the valve s the tube descends as at vv v7, and proceeds to 
nearly the bottom of the generator, as shown by the dotted line.” 


It is evident, therefore, that a mixture of /resh water and con- 
densed water was constantly being pumped into the generator. 
What proportian of each was used is not stated. 

It is a well-known scientific fact that five pounds of cold water, 
at 60° Fahr., are absolutely required to condense steam enough to 
produce one pound of water, the whole six pounds being thereby 
brought to the temperature of 212) Fahr. But the preceding 
calculation shows that if the fresh water used amounted to only 
one-fifty-third as much as the condensed water, or one-two hundred 
and sixty-fifth part of what was necessary for complete condensa- 
tion, there would still have been enough lime present to convert 
all the fat used for greasing the piston into neutral lime soap, and 
to prevent any of it existing as free fat acids. 

The best practical proof that the public did not become informed 
of the process for decomposing fats into fat acids and glycerine by 
the action of water at a high temperature and pressure, by the 
publication of these Exhibits in 1823, is the fact that for thirty-one 
years after (up to 1854, date of Complainant's patent) no mention 
of such process is to be found in any chemical or technical work 
on the subject, and that manufacturers continued, year after year, 
to consume uselessly millions of pounds of lime and sulphuric acid 
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to produce this decomposition, all of which they might have saved 
had they possessed the information alleged by Appellees to be im- 
parted by these Exhibits. 


Prof. Booth gives a list of ten chemical and twelve technical 
treatises of dates between 1823 and 1854, which refer to the sub- 
ject, but do not mention the water decomposition. He gives an- 
other list of seven chemical and eight technical works, of dates later 
than 1854, all of which mention the water decomposition. 


BOOTH, RECORD, p. 594-5. 


Q. 68. As a matter of chemical history, did or did not chemists 
become acquainted with that chemical fact from the publication of 
those Exhibits in 1823? and explain how you form your opinion. 
Give a list of the chemical treatises you have examined on the 
subject. 

Ans. Chemists did not become acquainted with that fact from 
the publication of those Exhibits in 1823. When new chemical 
facts or discoveries are published, they are collected and embodied 
in standard chemical treatises which represent the state of the sci- 
ence at the date of their publication. To ascertain whether a par- 
ticular chemical fact was or was not known at a given date, say 
1854, I should examine a number of the most authoritative trea- 
tises published at or before that date, and if none of these contained 
any mention of that fact when treating on the subject to which it 
related, I should then be compelled to conclude that the fact was 
not then generally or publicly known to chemists. 

If, on examining new editions or treatises of a later date, I found 
that several of them did mention the fact in question, I should then 
conclude that it had been discovered and first made public in the 
interval between the dates of the respective treatises. 

I annex a list of standard chemical treatises of the highest 
authority, of dates between 1823 and 1854, which I have examined. 
They all contain descriptions of the properties of fat and fat acids, 
and the known methods of producing fat acids and glycerine. None 
of them mention the fact that fat acids and glycerine can be pro- 
duced by the action of water on the fats at a high temperature and 
pressure. 

I annex another list of standard chemical treatises of dates sub- 
sequent to April 3, 1854, all of which contain mention of that fact. 


I therefore infer and conclude that that fact was first made 
known subsubsequent to 1852, and prior to April 3, 1854. 
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PROFFSSOR BOOTH, RECORD, p. 596. 


QO. 71. Please state in general terms the result of your examina- 
tion of the standard chemical and technical publications ? 

Ans. None of the technical treatises or chemical works published 
prior to 1854, contain any mention either of the chemical fact of the 
accom position of fat by water ata high temperature and pressure, or 
of the manufacturing process founded upon it. After 1854, both the 
chemical fact and the manufacturing process are mentioned in nu- 
merous technical publications. 


PROFESSOR ROGERS, RECORD, p. 676. 


Q. 41. Is the chemical fact which forms the basis of complain- 
ant’s process, as patented, an interesting and important one, and 
would its first publication be likely to attract attention, and to be 
copied into chemical treatises? State what publications you have 
examined on the subject, and with what result. 

Aus. Such decomposition and conversion is undoubtedly a most 
interesting and important chemical fact, both scientifically and in 
its practical application to an extensive and useful manufacture ; 
and any clear and distinct announcement of it, especially from such 
authority as Faraday, could not have failed to attract attention, and 
to have been copied into the chemical and technical treatises of the 
period. [I have examined the chemical and technical works men- 
tioned by Professor Booth, in answer to questions 68 and 69 aud 
70, of his direct examination in this case, and find that in those of 
dates earlier than 1854 there is no mention of or reference to this 
fact, while all those of dates later than 1854 do mention or refer to 
it. All the treatises referred to by Professor Booth are standard 
works of the highest authority in their respective lines. 


Appellees’ experts cannot testify that the public got this infor- 
mation from the exhibits. 


DR, SMITH, RECORD, p. 832. 


e 

xV. 196. As a matter of chemical history and record, did 
chemists generally become informed from the publication of Fara- 
day's paper (Defendants’ Exhibit 1) of the fact that fats could be 
decomposed into tree fat acids, and solution of glycerine by the 
action of water at a high temperature and pressure ? 

Ans. So far as my information goes, chemists generally seem to 
have paid but little attention to Faraday’s paper, and consequently 
could not have become acquainted with the fact referred to. 
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In 1865, Prof. Faraday published a book upon the “ Chemical 
History of a Candle,” in which he describes the method of manu- 
facturing fat acids, but does not mention, or allude in any way, to 
the process by water at a high temperature and pressure, supposed 
to have been discovered and announced by himself, in 1823. 


Appellees’ witnesses produce the most conclusive proof that the 
information imparted to the public by these Perkins scum exhibits 
was merely vague suggestion, and nothing definite or practical. 


It appears that M. Werk had a knowledge of them abont 1843, 
and then told the witness Verdin, that he had learned that water 
“would do wonders” in the treatment of fats. They had an appa- 
ratus made, tried the experiment, and wéterly fatled to decompose 
Jats, or to produce, as far as they knew, any fat acid or glycerine. 


APPERT'S PROCESS—THE FIRST HOT WATER RENDERING PROCESS. 


Appert’s French Patent of 1823, Ex. 14,R., p. §75, was for ren- 
dering raw fat or suet into tallow by boiling it with water under 
pressure, so as to better dissolve the animal tissue. It has been 
often re-patented since, and is chiefly referred to here as Manicler’s 
Process, patented 1826. Ex. 15, R., p. §75. 


Booth, R., 607, Q. 129. Appert’s Process in Exh. 14, is for 
melting raw suet with water, at a temperature of 239° to 266° F., 
or about ten to twenty-two pounds pressure, for one hour, and the 
resulting product is expressly stated to be fa//ow, and to be dry 
and sonorous, and very white. It is not stated that any free fat 
acid or glycerine is produced. 


MANICLER’S PROCESS DIFFERENT FROM TILGHMAN’S. 
RECORD, p. 255. 


Manicler’s patent of 1826 (Appellees’ Exhibit 15), is cited by 
Appellees, but he does not pretend that it describes Tilghman’s 
process, or that it produces or pretends to produce his results, 
Manicler himself states z7ne times in this patent that he obtains 
not fat acid and glycerine, but “ fallow.” His experts admit that 
Manicler himself did not even now such a result would be obtaind. 
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DEF. WITNESS, VAN DER WEYDE. RECORD, Pp. ISO. 


xQ. 108. Did you or did you not obtain a solution of glycerine 
when following Manicler’s prescription ? 
Ans. 1 don’t know, neither did Manicler know tt himself. 


PROF. WOLCOTT GIBBS, RECORD,  p. 29. 


QO. 37. What is the condition of the fatty matter after undergo- 
ing the process described in this patent (Exhibit 15), is it in the 
state of a free fat acid, or is it stilla neutral fat ? 

Ans. It is still a neutral fat. 

Q. 38. State if there are any positive proofs of this fact contained 
in this patent itself, and if so, mention them all in detail. 

Ans. | will read the statement of the Patentee, viz. : 

“Tnstead of preparing fatty substance from tallow by digesting 
with it water as hereinbefore described, the same results may be 
obtained by melting tallow in an ordinary boiler, and adding oil of 
turpentine thereto in the proportion of one part by weight of oil of 
turpentine to about seven parts by weight of tallow, the subsequent 
treatment of the tallow after being so melted with the oil of tur- 
pentine, being the same as if it had been digested by water in the 
manner hereinbefore described.” 

I consider this as positive proof that saponification had nothing 
whatever to do with Manicler’s process, but the whole patent very 
clearly shows that saponification was not intended or even thought 


of. 


APPELLEES’ EXPERT, VAN DER WEYDE, RECORD, p. IS4. 


xQ. 134. Do you know whether Bracconnot mixed melted neu- 
tral fats with spirits of turpentine, and, after cooling, submitted said 
mixture to cold pressing ?— If yea, what was the result of such an 
operation——was the fat decomposed thereby into fat acid and gly- 
cerine, or was it produced in the state of a hard neutral fat ? 

/lns. The mixture of fat with turpentine will of course ot de- 
compose the fat, turpentine being a neutral body. It acts only asa 
solvent for the more fluid oleine, and has the effect of causing the 
oleine to be more completely removed by pressure from the stearine 
and margarine. These last two substances were fhe result. They 
are hard neutral fats. 


PROPEESSOR J. C. BOOTH. RECORD, p. 51. 


In comparing “ Exhibit 15° with Plaintiff's process, I examined 
Manicler’s patent from the printed specifications issued by the 
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English Government. “Exhibit 15 describes a process for ren- 
dering tallow or raw fat with water under a pressure not greater 
than one atmosphere. That the object and result of the operation 
described in said exhibit is only to render the fat and not to decom- 
pose it, are proved from the statements in the exhibit that the solid 
fat requires great care in pressing to obtain it; that the solid fat ob- 
tained is so brittle that candles cannot be made of it without the 
addition of wax or boiled linseed oil, and that the liquid fat pressed 
out from the solid might be used as a lubricater, and that the 
patentee claims throughout that the resultant solid fat was still fat 
or tallow, by mentioning it no less than nine times in the patent, 
and he further states that the save result as by his process may be 
obtained by adding to the crude tallow oil of turpentine, melting it 
and pressing it to separate the solid from the liquid fat. There is 
not the slightest allusion through the whole patent toa fat acid,or to 
glycerine, nor to the decomposition of the tallow or fat, but only to 
the separation of liquid from solid fat. If a decomposition of the 
fat took place, the liquid fatty matter pressed out could not be used 
to burn in lamps, nor for oiling machinery, for which purpose, the 
patentee states, his oily matter can be used. If the decomposition 
of the fat had taken place, the solid fat acid resulting from pressure 
could be used for making candles without the addition of wax or 
linseed oil. Since the same result is obtained by melting the crude 
fat with turpentine in an ordinary boiler and pressing, as by melt- 
ing, the crude fat with water at a pressure of one atmosphere, and 
since the so melting with turpentine cannot decompose the fat, and 
since the resulting products are identical, therefore no decomposi- 
tion of the fat could possibly have taken place. 


PROF. F. A. GENTH, RECORD, pr 89. 
IV. MANICLER. 


1. Presence of heated water under pressure not at all necessary 
as the admixture of spirits of turpentine produces the same result. 


2. Produces, and intended to produce purified xeutral fats. 


3. Produces hard neutral fats “ too granular and friable in its 
texture to be fit for making candles’ without admixture of wax or 
boiled linseed oil. 


suitable for oiling 


4. Produces liquid neutral fats, or oil “ oleine ’ 
machinery, or burning in lamps. 
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IV. TILGHMAN. 


1. Presence of highly heated water under pressure, absolutely i 
necessary. 


2. Decomposes the neutral fats, and produces free fatty acids 
and glycerine. 


3. Solid fatty acids produced not friable, or granular, and fit for 
making candles without admixture. 


4. Liquid fatty acid, « Oleic acid,” unfit for burning in lamps, or 
oiling machinery. 


Manicler’s was a mere hot water “ rendering process,” to get 
the fat free of the cellular tissue by which it is surrounded tn the 
animal; and such a mode of rendering was pursued by the De- 
fendants themselves, from 1844 down tothe present time, asa i 
mere “rendering process.” 


I. Verdin, RECORD, p. 242. 


xQ.19. How long have you used Wilson’s tank for rendering fats 
or known of its use ? 

A. I believe I used it from 1844, and have rendered all my tal- 
low with it. 


C. T. JONES, RECORD, p. 34. 


QO. 13. [Objected to by Defendant's counsel.] State whether 
Wilson’s process is or is not substantially the same as that de- 
scribed in the first part of Manicler’s patent and state also if lard 
so treated by Wilson’s process had been subsequently cold and hot 
pressed, whether the candles produced therefrom would not be 
such as contemplated by Manicler’s patent, and also like those in 
Exhibit « M?” 

Ans. It seems to me that Wilson’s process is identical in princi- 
ple with the process indicated in the first part,of Manicler’s patent, 
according to the copy of the patent marked “ Defendant's Exhibit 
Oy 
DANIELL’S BAROMETER. 


Appellants’ counsel should, perhaps, apologize to the eminent 
counsel for the Appellees for venturing to suppose that they will 
seriously urge the Daniell’s Barometer Exhibit upon the attention 
of this court. 
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In the transactions of the Royal Society (London) for 1832, Prof. 
Daniell gives an account of some experiments made by him with a 
water barometer, composed of a glass tube over forty feet long by 
one inch bore, placed vertically; the lower end of the tube went into 
the water of a little boiler, so that, by raising steam on the boiler, the 
pressure forced the water to rise in the long glass tube to its top, 
which was then sealed up, and the steam allowed to subside, and 
the water fell to the barometric height. Asthe water in the boiler 
had been carefully freed from air by long boiling, it was desired to 
prevent it from reabsorbing any when cold. (R. p. 398) 

The appearance of some drops of an aqueous fluid, of a sweet 
taste, resembling glycerine, along with carbonaceous matter, om 
the top of this castor oil, after it had been exposed to the air during 
two years, in the cistern of this water barometer, does not present 
at first sight, to the ordinary mind, any great resemblance to a 
process for manufacturing fat acids and glycerine, by mixing fat 
and water, ina close vessel, ata high temperature and pressure, 
during six or eight hours. 

Dr. Van der Weyde, that learned chemical expert of Appellees, 
however, (R. p. 411, x Q. 71) considers Daniell to have here an- 
nounced to the world, in 1832, the chemical fact, that water at the 
ordinary temperature of the air would decompose fat into fat acid and 
elycerine. Daniell himself published a chemistry, in 1843, in which 
he describes the common processes for decomposing fats and mak- 
ing fat acids and glycerine, but says not a word of this remarkable 
discovery which Dr. Van der Weyde discovers him to have made 
eleven years before. Prof. Booth was examined as to this barom- 
eter, and explains it fully. (R. p. 602) 

«O, 98. Have you read, and do you understand, Defendant's Ex- 
hibit 9, and have you examined the original publication it the Phil- 
osophical Transactions? 

« Ans. 1 have read, and I understand it; and I examined the 
original paper in the Philosophical Transactions. 

« QO. 99. Does Exhibit 9 contain any evidence of a prior knowl- 
edge or use of Complainant's process ? 

« Ans. It does not. 

« QO. 100. Does it contain any announcement of the chemical 
fact that fat can be decomposed into fat acids and glycerine by the 
action of water at a high temperature and pressure ? 

« Ans. It does not 
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“QO, 101. Explain what fact is announced in that paper ? 

“ Ans. It is said that a stratum of castor oil was placed on the 
surface of the water, in the cistern of a water barometer, and that 
after the lapse of nearly two years some drops of a liquid resemb- 
ling glycerine were formed on the surface of a mucilaginous sub- 
stance, which had formed on the top of the oil, 

“ O, 102. Is it anywhere stated in that paper that the oil was 
ever exposed, in contact with the water, to a high temperature and 
pressure ? 

“ Ans. It is not. 

« O, 103. Has that paper any real connection with, or relation 
to, the process claimed in Tilghman’s patent, or the chemical fact 
on which it is based ? 

“Ans. It has not the slightest, 

“«O. 104. State whether you have examined Daniell’s Introduc- 
tion to Chemical Philosophy, London, 1843, pages 616, 617; 
whether it is by the same author as Exhibit 9; whether it contains 
descriptions of the known methods of decomposing fat acids, mak- 
ing fat acids, and whether it contains any mention of the process 
of decomposing fats into fat acids and glycerine by the action ot 
water, either at common temperature or at a high temperature and 
pressure ? 


“ [Objected to, for the reason that the publication referred to in 
the question is not referred to in Defendants’ answer ; and that the 
production of the book is the proper evidence of what it contains or 
does not contain, and that the question calls for negative testimony. ] 


“Ans. | have examined J. Frederick Daniell’s Introduction to 
the Study of Chemical Philosophy, London, 1843. It is by the 
same author as quoted in Exhibit 9. | The only notices contained 
in that work of methods of decomposing fats are on pages 616 and 
617. On page 616 it mentions that glycerine may be separated 
from oil or fat by boiling the latter with a solution of caustic alkali 
or oxyde of lead, whereby soaps or plasters are formed and the 
glycerine separated. On pages 616 and 617 the stearic, margaric, 
and oleic acids are stated to be obtained by saponifying stearine, 
margarine and oleine with caustic potash, and then decomposing 
the stearate, margarate, and oleate of potassa by muriatic acid. 
No other method of obtaining fat acids is mentioned. Daniell’s 
work contains no mention of the process for decomposing fats by 
the action of water, either at common temperature or at a high 
temperature and pressure.” 


It it to be noted that no mention is made in the exhibit of any 
glycerine being found i the water, nor of any fat acid existing in 
the oil. 
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When Dr. Van der Weyde was asked if he could explain why a 
specimen of the same oil and water, which had been kept in a 
covered glass vessel during the same length of time, was not also 
decomposed, (Record, p. 411, xQ. 73.) he replies: “ Very easily. 
In the glass vessel, oil and water were at perfect rest. In the 
barometer they were never at rest, by the daily varying pressure 
of the atmosphere and the consequent oscillation of the liquids. In 
the glass vessel “he formation, of the emulsion was not promoted 
by continuous motion, as was the case in the barometer.” 

Now, the average daily oscillation of the barometer is less than 
\% inch of mercury, equivalent to 7 inches of water; and as the 
area of the barometer tube is stated to be ;4, of the area of the 
cistern, this would cause an oscillation of the liquids in the cistern, 
of about ,!. inch in twenty-four hours, or ,1,~ inch in an hour, or 
sytey Of an inch in a minute—a motion which would defy the 
most delicate micrometer and microscope to detect—and less than 
the thousandth part of the tremor that would be communicated to 
a glass of water standing upon a table by a person walking across 
the floor. 

Professor Wayne, of Cincinnati, Appellee’s witness, (Rec. p. 866° 
xq 1) also testifies that this exhibit announces the fact that fat can 
be decomposed by water at the common temperatures of the air; 
but as it appears from his answers to xgg. 190 to 201, (Rec. p. 868) 
that he supposed that some unknown degree of heat was applied 
to the barometer, and that steam might have been present above 
the oil, and that he had not the least idea as to the length of time 
involved, it is evident that his testimony has been given with more 
zeal than knowledge or discretion. 

Wayne admits on cross-examination, however, that fat acid 
could not have existed in the copper boiler of Daniell. (Rec. p. 866.) 


«xQ. 181. Will fat acids corrode metallic surfaces (copper, iron, 
and brass), when kept a long time in contact with them in the air ? 

« Ans. They will slowly—-more rapidly, if heated. 

“xQ. 182. If, therefore, the oil in Exhibit 9 had been converted 
into free fat acids, any metallic surfaces of brass, tron, or copper, 
which had been in contact therewith during a long time, would 
have been corroded, would they not ? 

« Aus. The word ‘corrosion’ here used, to some, would imply 
a rapid and destructive action upon the metals named. (I mention 
this in explanation of the use of the term.) Such rapid corrosion 
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would not take place with the fat acids. They certainly would act 
upon the metals corrosively, but very slowly ; and that they did 
thus act would be shown more clearly from the color of the fat 
acids than from any corrosion evident upon the metallic vessel con- 
taining them. 

“xQ. 183. Do you wish to be understood as asserting, as.a 
chemist, that a surface of copper or brass would remain ‘ bright,’ 
and ‘with no signs of metallic corrosion in any part,’ after remain- 
ing for seyeral months in the air, at common temperatures, in 
contact with the free fat acids of castor oil ? 

« ‘ns. The case is a supposed one. I would say that a flat sur. 
face of copper or brass could be thus exposed for several months, 
coveaed with merely a film of fat acids, or as much as would remain 
on the surface of the metal—that in the time mentioned a solution 
or corrosion of the metal on its whole surface thus exposed would 
take place.” 

Wayne also explains what the mucilaginous substance was. 
(Rec. p. 869. 

xQ. 198. Do you understand the “ mucilaginous-looking sub- 
stance ’’ mentioned in Exhibit 9 to have been the free fat acids of 
castor oil ? 

Ans. | do not. 

xV. 199. What do you understand said “ mucilaginous-looking 
substance’ to have been ? 

Ans. It may have been albuminous matter separated from the 
oil, which separation will take place when castor oil and water are 
mixed together. Castor oil thus treated will become slowfy rancid, 
and will increase in rancidity by time. This mucilaginous matter 
will separate and form a layer between the oil and wate 

This well-known change of fats is explained by Dumas, Exhibit 
6, Rec., p. 249. : 


AS TO EXPERTS’ CONSTRUCTION OF APPELLANT'S SPECIFICATION. 


Mr. E. S. Renwick, in his search for reasons to limit the Ap- 
pellant’s process to temperatures above 440°, travels out of the 
specification, and quotes from Appellant's original specification and 
his British patent. 

A short explanation of the state of the art may here clear up 
the complication attempted to be made. The passage referred to 
reads: 


«The second part of my said invention consists of a mode of 
“treating a mixture of fatty matters (whether acid or neutral) and 
“a carbonated alkali, for the purpose of manufacturing soap. 
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“For this purpose, I mix the fatty bodies, in a liquid state, 
“with the quantity of carbonated alkali in solution which may 
“be necessary to convert it into soap, and then subject the mixture 
“to a high temperature under pressure tv like manner as herein 
“ before described in practising my mode of obtaining fatty acids 
“and glycerine, and for this purpose, tle apparatus herein before 
“ described for producing the fatty acids and glycerine by a contin- 
“uous process, may be used for the production of soap im a 
“ similar manner. The carbonated alkali may be dissolved merely 
“in the quantity of water which is intended to remain in the soap 
“produced. If resinous cr other matters are intended to be used 
“in the manufacture of the soap, they may be dissolved either in 
“the alkaline solution or the oil, or may be combined with the soap 
“after it has left the apparatus. 

« The degree of heat required is less than that which is neces- 
“sary to produce free fat acids, and should generally be kept 
“between the melting points of tin and bismuth. At about three . 
“hundred and fifty degrees of Fahrenheit the neutral fats will form 
“soaps, with the solution of alkaline carbonates, but a higher tem- 
“ perature will produce the result more quickly. 

«The carbonic acid expelled from the alkali in this process, 
“when performed in the apparatus above described, escapes as the 
“soap issues from the exit valve ; if but little water has been used, 
“and the quality of the soap is sufficiently good without further 
“ purification, it can be put into frames to harden at once, or it may 
“be put into the coppers, boiled up, and separated from the glycer- 
“ine (when neutral fats have been used), and finished in the usual 
“ manner. 


The plain meaning of the passage referring to the degree of 
heat is, that when working the soap process in the same way as 
directed for the fat acid process, that is, in the same form of appa- 
ratus, and with the mixtures passing through it at the same rate, 
and being exposed to the heat during the same length of time, the 
complete conversion of a mixture of fat and carbonated alkali into 
soap and glycerine will take place at a lower temperature than 
would be required to effect in the same length of time the complete 
conversion of a mixture of fat and water into fat acid and glycerine. 

The affinity of the alkali for the fat, and its emulsionizing ten- 
dency, helps the decomposing action of the water, and causes it to 
produce the decomposition, either at a lower temperature, if the 
same length of time is given, or in a shorter time, if the same tem- 
perature is employed, than in the case where water alone is used, 
and has to do all the work of decomposition, and to produce fat 
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acids in a free state, with its acid affinities unsatisfied. That is, 
using the same length of time in both cases, water plus carbonated 
alkali, will decompose fat and form soap at a lower temperature 
than that at which water alone will decompose fat and form free fat 


acids. 
The next sentence recommends the practical lower limit of tem- 


perature for working “ the apparatus hereinbefore described,” “ in 
like manner as hereinbefore described,” when “ used for the pro- 
duction of soap in a similar manner,” at about 350° Fahr., and adds 
“but a higher temperature will produce the result more quickly.” 
Mr. Renwick would have us believe that the patentee meant to as- 
sert that 350° Fahr., was the /owest temperature at which fat and 
carbonated alkali will form soap,vo matter how long atime ts given, 
and that as it is said, “that the heat required is less than that 
which is necessary to produce free fat acids,” the patentee in effect 
declares that no fat acids will be produced except at temperatures 
above 350, no matter how long a time is given. 

Now, the prior state of the art and current knowledge of the 
subject matter is to be kept in view in construing the specifica- 
tions, and we learn from Defendant’s own experts, Smith and 
Wayne, that it has been notorious for 40 years, that at 212° Fahr., 
and in open vessels, fat and carbonate alkali will form soap, only 
they require a long time to do it completely. 


PROF. SMITH, RECORD, p. 829. 


xO. 170. Has it been known to chemists since the time of 
Chevreul, that neutral fats will form soaps with alkaline carbonates 
(of potash and soda) by long boiling at 212°? F*.? 

Ans. Chevreul, I believe to have been the first person to show 
that boiling fats and a solution of carbonate of potash would re- 
sult, after a long continued action, in the formation of soap, and 
what is true of the carbonate of potash is equally true of the car- 
bonate of soda. The proportions of fats and carbonate of potash 
employed by Chevreul were one part of fat and two of crystalized 
carbonate of potash. 


PROF. WAYNE, RECORD, p. 870. 
xQ. 206. Has it been generally known to chemists, and pub- 
lished in standard chemical treatises, prior to 1854, that solutions 
of alkaline carbonates would torm soaps with neutral fats, by long 
boiling therewith at 212° F.; if'so, please describe: the successive 
stages of the operation. 
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Ans. It has, one portion of the carbonated alkali is decomposed, 
and the carbonic acid thus liberated forms a bicarbonate with 
another portion of the alkali, which bicarbonate is decomposed at 
a boiling heat, and this action and reaction continues until the end 
of the process. 


See further on this subject the testimony of Tilghman (Record, 


Pp. 1030.) 

Q. 60. In the specification of your English patent of Jan. 9, 
1854, you state as to the manufacture of soap, “ the degree of heat 
required is less than that which is necessary to produce free fat 
acids, and should generally be kept between the melting points of 
tin and bismuth.” Did you intend thereby to state broadly that 
fat acids would not be produced at heats less than the melting 
point of bismuth ? 


Ans. 1 had no such intentions, having had repeated proofs to 
the contrary. I intended thereby only to state the temperature 
which the manufacturer should employ to make soap in the coil 
apparatus, working with the rapidity mentioned for said apparatus, 
to-wit, in ten minutes, in the same way that the heat for making 
fat acids in the same apparatus, with the same speed, was directed 
to be between bismuth and lead melting heats. The proof that 
a heat above tin melting (440° F.) was not necessary for making 
soap is given in my English specification of June 9th, 1854, which 
states that a temperature of 350° will produce soap, but that a 
higher temperature produces the effect more rapidly. The heat 
mentioned for producing fat acid was intended in the same manner 
as the one practically recommended as best for working the coil 
apparatus, and not as the temperature at which the decomposition 
commenced. In fact, no one, having the slightest acquaintance 
with chemistry could suppose that a decomposition operating so 
rapidly at a given degree of heat, could suddenly cease to operate 
at all at a temperature but little below it. 


RENWICK’S INTERPRETATION OF CLAIM. 


Edward S. Renwick, Appellees’ expert, fixes the minimum of 
Tilghman’s process at 440°, and not 510°,as Appellees’ brief does. 
(EK. S. Renwick, R. p. 949.) 

«“Q. 2. Are you acquainted with Letters Patent No. 11,766, 
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granted to Complainant, dated the 3d of October, 1854, for im- 
provement in process for purifying fatty bodies; and, if yea, state 
fully the kind of apparatus in which the process is described to be 
carried on, and at what temperatures the fatty bodies are to be 
decomposed ? 

“Ans. 1 am acquainted with the contents of Letters Patent No. 
11,766, referred to in the question, by having carefully examined a 
printed copy thercol” * ~*~ F * "The temperature at 
which the*fatty bodies are to be decomposed is one at or about the 
melting point of lead, which is above the temperature at which 
fats begin to decompose by heat alone, even in open vessels. The 
patentee in one place states that the change or decomposition 
takes place with some materials, such as palm-oil, at or below the 
melting point of bismuth, (510° F.) It also gives the test of melt- 
ing tin (440° I°.) as the lowest temperature which the operator 
need take any note of, and the test of melted nitrate of potash 
(660° I.) as the highest temperature which the operator need take 
any note of. These tests, coupled with the absence of any state- 
ment that the process can be operated at a temperature as low 
as the melting point of tin, with any fat matter, show that the 
temperature relicd upon is one exceeding the melting point of tin, 
440° I.,)and not exceeding the melting point of nitrate of potash, 
(660° F*.,), the temperature of the melting point of lead (612° F.,) 
being the temperature for general practice.” 

It will be recollected that in this case the Appellees admzz in their 
answer that they use a temperature of over 400° F. 


EFFECT OF HIGH HEAT ON FAT IN THE ABSENCE OF WATER. 


Abundant proof is given in the Record that the tempera- 
tures 510 to 612° I*., recommended for working the coil appara- 
tus, not only produce no injurious effect upon fats when the air is 
properly excluded, but that they actually produce valuable zm- 
provements in the color and smell of many fats, and of the soaps 
subsequently made from them. Record, p. 1033. Dubrunfaut’s 
French Patent, 1841. 

«Tallow submitted tothe same treatment, that is to say heated 
to the temperature of 617~ I*., (325C>°), notably /oses smell, and 
produces soaps which have the smell of tallow in a less degree.” 

Fish oils are directed to be heated up to from 608 to 626° F., 
to remove permanently their fishy taste and smell, and they then 
produce soaps which have not and do not acquire by any length of 
time the original odor of the oil. “If the oil is ov/y heated to 572° 
F., it is only temporarily freed of smell, and the soap made of it, 


133 


though without smell at first, rapidly regains a strong smell of 
fish.” 

Palm oil is asserted by Appellee to be as easily injured and de- 
composed by heat alone at 510° F., as tallow was asserted to be at 
612° F., yet the same Exhibit R.. p. 1033, says “ Palm oil heated in 
a close vessel, under pressure of 4 or 5, atmospheres (60 to 75 
lbs.), can reach a temperature of 617° F. (325° C.) It is then found 
free from color and smell. 

The same discovery of the benefits of high heat under pressure 
and without water, had been made by Tilghman and was included 
in the Caveat filed by him in the Patent Office, March 31, 1854 

“When I wish to produce a bleaching or deodorization of neu- 
tral fats and oils, without converting them into fat acids, I pass 
them under pressure through a series of pipes, as before described, 
kept at about the feat of melting lead, taking care that no water 
is present. R. A. TILGHMAN. 

Wilson & Payne’s Patent, R., 103, in which fats are distilled in 
a current of super-heated water, the heat is maintained as nearly as 
practicable at 600°. A charge of palm oil often requires 36 hours to 
work off, and consequently the last portions have endured 36 hours 
of heat of 600° F., entirely without injury, a fact proved in this case 
by its continued production of pure glycerine. Rec.,g10. Report 
Juries, Paris Exhib., pp. 495-496. 

Tilghman’s testimony, R., 1014, agrees with Wilson’s and Du- 
brunfaut’s as to palm oil being uninjured at lead melting heat. 

“T have frequently had palm oil heated in close vessels to the 
melting point of lead for several hours, and afterwards proved it to 
be entirely in the state of neutral or undecomposed fat.” 

The fact of the fat being wxder pressure when heated, also makes 
a most important difference as to the heat at which a fat is injured 
by heat. Dubrunfaut mentions as above, giving from 60 to 75 
pounds pressure to the heated palm oil, andin the coil apparatus, 
the fat is subjected to a pressure of at least 2,000 pounds to the 
inch. Many instances are well known in chemistry of similar effects 
of pressure in preventing decomposition into gaseous products at 
heats that otherwise would effect it. Limestone, or carbonate of 
lime, gives off its carbonic acid at a red heat, and becomes quick- 
lime, if, by suitable pressure, the escape of the carbonic acid is pre- 
vented the carbonate of lime simply melts, and is found on cooling 
to have crystalized into marble. 
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SELF-CONTRADICTIONS OF APPELLEES EXPERTS. 


Counsel in their brief seem inclined to institute a comparison as 
to the scientific standing of Appellant’s and Appellees’ experts. 

We would have no reason to fear such a test, if it were possible 
to lay before the Court proper materials upon which to form an 
opinion. 

What the Court can judge of, however, is the apparent care, 
consistency, fairness and accuracy of these witnesses in stating facts, 
and in drawing conclusions. 

Defendants’ leading expert, Dr. Smith, comes forward with more 
than ordinary pretensions. — His titles, and those of various stones 
he has examined, cover no less than four pages, (p. .) + He studied 
under Chevreul, the founder of this art, and made a special study of 
his works, (p. 791). 

He obtained full practical knowledge at the Paris factory of his 
personal friend, De Milly, of whom he is the partner and agent in 
the United States, (xq. p. 119, 833). 


He was an expert in the former suit against Werk, three or 


four years previously, (p. 809, xq. 53,) and has been engaged 


several months in preparing his present testimony. 

From a person so thoroughly acquainted with both theory and 
practice, with the books and the factories, we should expect 
nothing but the most sound and well-weighed conclusions, based 
upon complete and exhaustive knowledge of the chemical facts. 

Dr. Smith testifies (R., p. 813 x q. 83, p. 108,) that he has dis- 
covered “ that as early as 1825 fats had been decomposed by less 
than an equivalent of alkali, as shown at that period by the re- 
searches of Chevreul,” which he quotes, page 373, par. 1051 of 
said book. 

Now this is the main point in issue in this suit—the very pinch 
of the case ; if this is true, the Defendants are only doing now ex- 
actly what Chevreul did and published in 1826. 

Dr. Smith had the book in his hand, and repeats his assertion 
in answer to (xq. 86, R., p. 814.) 

But when confronted with a passage in the book, but two pages 
further on, he is compelled to admit (xq. 88), that Chevreul himself 
flatly contradicts the statement he had just attributed to him, and 
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states the precise reverse to be the fact; and then Dr. Smith says, 
that he differs from Chevreul in opinion, (xq. 88), and had differed 
from him for twelve months, (xq. 89); that he never repeated 
Chevreul’s experiment ; that he don’t say positively Chevreul is 
wrong, but only that he may de wrong, (xq. 92); that he could 
not say positively whether Chevreul was wrong or not, until he 
had tried a set of experiments, which might in the end prove Chev- 
reul to be correct, (q. 92); and that he never heard his correctness 
on this point disputed by any other chemist. 

His colleague, -Wayne, (xg. 46, p. 846), also says, that Chev- 
reul’s experiments and conclusions on this point have been received 
by chemists as correct from 1823 to the present day. 

Now either Dr. Smith never really understood Chevreul’s state- 
ments, and never took the trouble of reading the article to the end 
—two pages on, where the conclusions are summed up, and thus 
in honest though most gross and inexcusable ignorance quotes 
Chevreul as saying exactly the opposite of what: he did say; or, if 
he did understand Chevreul’s experiment and conclusion, he is 
guilty of making a wilful misstatement as to the most important 
point in the whole case. 

It cannot be doubted that the first supposition is the true one, 
particularly as numerous other instances of great carelessness and 
inaccuracy of statement can be found in his testimony. 

This witness appears to be peculiarly unfortunate in his inability 
to quote correctly the most important parts of printed documents 
actually in his hands. 

In the discussion as to the Perkins’ scum, Exhibit, No. 1, the 
main question is, whether its chemical proportions there described, 
proved it to be free fat acids, or to be something else. Dr. Smith 
thought it probably was, or might be, free fat acids; Professors 
Booth and Rogers thought it was neutral lime soap. 


Now, free fat acids are very soluble, or have a marked solubility 
in alcohol, while neutral lime soap is only slightly soluble in 
alcohol. 


Dr. Smith, when asked (xq. 138, p, 823,) “¢o quote all the pas- 
sages containing any proof”’ that the scum was free fat acids, says, 
“2, the substance under consideration was very soluble in alcohol, 
and again, 4, this substance could not be regarded as a neutral fat, 
from its marked solubility in cold alcohol.” 
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Here there is an assertion of a distinct chemical test, showing 
that the substance could not be neutral lime soap, and probably 
might be free fat acids. 

But when asked to show in the Exhibit, his authority for the 
assertion that the substance was “ very soluble,” or had a “ marked 
solubility” in alcohol, he is obliged to request (xq. 140,) that the 
words “‘ very ” and “ marked” be struck out of his answer. 

This simple correction of an error in reading, destroys two or 
four of his reasons for supposing the scum to be free fat acids. 

Two other properties of the scum are described: 1-That its 
hot solution in alcohol will, by cooling, let fall a precipitate. And 
2—That it dissolved in alkalies, making a turbid solution. It was, 
of course, very important to ascertain whether or not these pro- 
perties belonged also to neutral lime soap, but Dr. Smith, when 
asked (xq. 131, 132,) if this be so, is obliged to admit that he does 
not know. (Rec., p. 804.) 

Dr. Smith says (xq. 30, 31, 32,) that neither he nor any other 
chemist can tell how much free fat acid, and how much neutral lime 
soap is contained in Defendants’ product, while his colleague, 
Wayne, produces (Exhibit E, Rec,. p. 564,) two sets of analysis of 
it, giving the exact quantity of each substance. 

The testimony of Mr. Wayne is likewise full of contradictions on 
the most important points. 

He was a witness in the first suit against Werk, and then testi- 
fed that his product was anacid lime soap (Record, p. 495, q. 35,); 
that in an acid lime soap there is no free fat acid (p. 497, q. 51); 
and that in Werk’s product there was no free fat acid (recalled 
tests., p. 46, q. 2). Yet heafterward produces analyses of this same 
product, stating that it contained about 40 per cent. of free fat acid 
(PIff. Bill, Exh. E), which analyses he confirms and adopts in his 
present testimony (xq. 41). 

In the former suit he testifies that to enable water alone to 
decompose a fat,a heat of 550° to 650° Far. is necessary. (Rec. p. 
492). He now says water alone will decompose fat at heats below 
320° Far. (xq. 79.) Rec. p. 851). 

He says, his own experiments prove, that both the fundamental 
facts of Pelouzes’ theory are false (xq. 75 to79. ec. p. 851), yet 
he considers this theory “ plausible and correct.” (q. 219. Rec. 
p. 871). 


| 
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Dr. Rand’s testimony is confined chiefly to his own theoretical 
opinions, such as in their nature can seldom be brought to any 
decisive test. He considers steam the principal active agent in 
decomposing fat ; that it is far more active than water because it is 
so much expanded (xq. 21, p. 219); and following out this reason- 
ing, he arrives at the conclusion (xq 31 to 35, p. 222) that if the 
Defendants, and Ropes, and Jones, would only abandon their present 
absurd and expensive digesters, containing water under pressure, 
and use simple steam at atmospheric pressure only, in open tubs, 
they would get the same products they do now, and in a still 
shorter time. ; 

It is to be regretted, that this important discovery was not made 
before, and has not even been acted upon since, as it would 
certainly have saved all the litigation on the subject, past, present 
and future. 

According to this expert Mr. Grant, (p._), must have had his 
million pounds of fat converted into fat acids by the action of steam, 
without ever suspecting it. 

Dr. Raud, after discussing at length Pelouzes paper upon De 
Milly’s process, q. 6, p., Rec. p. 880), and stating the precise 
chemical nature of the product, (xQ. 13, p. 882), admits on cross- 
examination (xQ. 49, p. 838), that he had entirely misunderstood 
De Milly's process, and had thought that all the water was evap- 
orated by the super-heated steam, “making the process of De Milly 
essentially a steam process.’ It is only when his attention is called 
to it by Complainant’s counsel, that he finds out that De Milly aid 
not use super-heated steam, and that water heated under pressure, 
was an essential requisite. It is instructive to observe, that this 
expert’s tardy discovery, that he had thus entirely misconceived 
the most essential conditions of the process, makes no change what- 
ever in his opinion as to its chemical nature and results, such 
results never having been produced by the agents he supposed. 

Appellee’s expert, Wayne, shows extreme scientific accuracy in 
explaining the composition of Werk’s product and the theory of 
his process, and he gives us a most alarming series of formula, 
(Rec. p. 497,) of the exact way in which stearic acid from its being 
tri-basic formed his imaginary compound “ acid lime soap.” Now 
there are such things in chemistry as tri-basic acids, but stearic 
acid does not happen to be one of them, and when Mr. Wayne is 
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cross-examined (Rec. 876, xQ. 37,) as to his authority in saying 
that stearic acid is tri-basic, he suddenly abandons that position, 
but only to take one infinitely worse. He says, “I wish to strike 
out the word tri-basic in said answer and insert “7-acic compound 
in lieu thereof.” A tri-acic acid isa simple impossibility and is exactly 
same as if a witness, who for several years had been testifying 
to a man having three wives, should suddenly exclaim, “I have 
been mistaken all this while, what I really mean is that the man 
has ¢hree husbands.” 


xV. 38. Please state whether the formula of stearic acid given 
at the close of that examination, are those of a tri-basic or merely 
three equivalents of monobasic acid, and whether you wish that 
statement to be retained as an expression of your views. 

Ans. They are three equivalents of a monobasic acid ; I do not 
wish that statement retained as my opinion. 


That is to say that the words he wrote down (in his own hand 
writing, as not trusting to the Commissioner’s accuracy in such 
abstruse matters,) really meant something entirely different from 
what he intended, but did not know how to express. Instead of 
writing down that one man had three wives, as he intended, he 
writes that three men had a wife each. Being unimpeded by such 


elementary chemical knowledge this expert is all the more fittted 
to give opinions as to unknown chemical compounds producing 
unknown decompositions inside a boiler “into which we have not 
intro-vision. (R. p. 542.) 
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NOTES AND ADDENDA. 


TABLE OF PRESSURES AND TEMPERATURES. 


(BOOTH, RECORD, p. 586.) 


VY 22. Please give a table, from the best authorities, of the tem- 
peratures corresponding to different pressures up to 300 pounds 


per square inch. 


Pressure in Pounds. Degrees Fahrenheit. Pressure in Pounds. Degrees Fahrenheit 


165 : 374° 
180 380° 
195 386° 
392° 
398° 
403° 
408° 
413° 
418° 
422° 


CONTINUATION FROM THE TEXT WRITERS. 


Pounds. Degrees. Pounds. 
315 427~ 510 
431° 585 

435° 660 

439° 735 


457~ 


CHEVREUL’S PATENT, (ENTIRE,) EMBRACING EXHIBITS 18 AND AA. 


Certificates ofinventions. Paris, vol. 41, pp. 392, 393. 
Fanuary 5, 1825. 

Certificate of invention for fifteen years to Messrs. Gay Lussac 
and Chevreul, of Paris, for the application of the stearic and mar- 
garic acids to illuminative purposes: * * 

“We saponify the fatty bodies destined for illumination or which 
we will allow to remain in the state of soap, either at the ordinary 
temperature of ebullition with the sole pressure of the atmosphere, 
or at a more elevated temperature with the pressure of several 
atmospheres. We have found that the saponification executed in 

~~ the latter manner, presents greater advantages over that which ts 
commonly practiced with the sole pressure of the atmosphere. 

We separate the stearic and margaric acids from the oleic acid 
by the following processes: (R. 87, p. 244). 

“Ist. We decompose by water the soapy mass obtained by 
saponifying grease, tallow, etc., dy ax alkali; the water dissolves 


the oleate to the exclusion of the great mass of the stearic and ae 


margaric acids, which are left behind in the state of supersalts 
(surscls). - These last are then decomposed, as well as the oleate, 
by hydrochloric or any other acid. 

« 2d. We can also decompose the soapy mass at once by hydro. ' 
chloric acid. We heat te fat acids resulting from the decomposition: 
Ist, by pressure, either hot or cold—the oleic acid flows out and 


leaves the stearic and margaric acids; 2d, by alcohol, which at low 
temperatures dissolves the oleic in preference to the two other 


acids, 
«We treat the soap successively: Ist, by cold alcohol, which 
dissolves much oleate; 2d, by boiling alcohol which dissolves all 


the salts formed by the fat acids. As it cools the stearic and mar- 


earic acids are precipitated in the state of salts, and the oleic acid 


remains in solution. We then separate the alkali combined with 


these acids by means of any other acids whatever.” (R. pp. 93-94). 


EXHIBIT NO. 5. 


Excychorepiy Roret, Pustisnep IN Parts, 1849, pages 110, IIT 
113, 114, and 115. 


14! 
TRANSLATION, 


“The milk of lime poured into the tub, along with the melted 
tallow, and the current of steam being continued, the temperature 
of the mixture rises, and the combination takes place gradually. 

“ To hasten it, and render it more complete, it is proper to stir 
the mass thoroughly. This stirring is really of great importance, 
for not only does it accelerate and render more complete the com- 
bination of the lime with the fat acids, but it also permits us to 
diminish the proportion of this base, and the quantity of sulphuric 
acid used to saturate it. 

«“«Wecan get an idea,’ says M. Dumas, ‘ of the saving which 
would result from an improved saponification, in the single item of 


sulphuric acid.’ 

“In reality, the tallow employed containing only 88 per cent. 
of fat acids, we find, by calculation, that 100 kilos. of this tallow 
would require 9,5 kilos. of lime to saponify it. But in most fac- 
tories they employ more than 15 kilos. There is then, for every 
100 kilos. of tallow, at least 6 kilos. of lime, which it is necessary to 
saturate in fwre waste, by 10 or 11 kilos. of sulphuric acid at 66°. 
We insist, then, on this point, and repeat that a powerful stirring 
would enable us to diminish this loss. 

After all, the manufacturers alone can judge of this question, 
and decide whether, in their position, the cost of establishing and 
maintaining the motive power necessary for this prolonged stirring 
is greater than the loss they undergo by the saturation of the 
excess of lime. At all events, it is evident that the process of sapon- 
ification by lime, as now generally practised, is not sufficiently 
economical, and that it would be desirable to seek some other 
method, by means of which the quantity of caustic alkali used to 
saponify the fatty matter could d¢ reduced more nearly to the pro- 


portion tndicated by theory.. 
xx * * ° ° * 
*« 


Another useful observation is presented, viz: That the saponi- 
fication of fats by lime can scarcely be executed, rapidly and com- 
pletely, exgept under a pressure greater than that of the atmos- 
phere. It was believed fora long time that saponificalion by lime 
could only be effected in closed boilers, and, although it has since 
been ascertained that increased pressure, and consequently in- 
creased temperature, are not indispensable for this saponification ; 
it is quite possible that in returning to the former opinion, we may 
effect an important diminution in the proportion of time required 
for a given weight of fat. 
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This idea, however, is not novel; for it was announced in the 
patent of Gay Lussac & Chevreul, and has been repeatedly taken 
up by manufacturers, AND WE DO NOT KNOW WHY IT HAS BEEN 
ABANDONED, 

We will quote, for example, the process of saponifying fats pat- 
ented by Milly & Motard, in 1834, and described in Vol. LII, page 
505,, of the “ Brevets d’Invention,” from which the following is ex- 
tracted: “ The boiler employed by the inventors is of a cylindrical 
form, its upper part terminating in a man-hole, heremetically closed 
by a bolted cover. This cover has in its centre a stuffing-box, 
through which passes a stirring rod, with a cross piece of wood on 
its lower end. Another hole in the cover is for a tube, which 
plunges some six inches into the boiler, and which is to contain a 
thermometer. 

‘The boiler is heated by a furnace of usual construction. 

“Water is first run into the boiler, equal to about twice the 
weight of fat to be saponified; the fat is then introduced, and 
when it is melted, milk of lime, sufficient for the saponification of 
the fat is run over the liquid mass. 

“ The boiler is then closed, and the liquid stirred at short inter- 
vals, by raising and lowering the stirring-rod or plunger. 

“This operation is continued until the thermometer marks 
277° Fahr., (136° Centigrade.) As the whole mass becomes stiff 
after a certain time, agitation is no longer practicable: the opera- 
tion is left to itself, and ceases with the diminution of the tempe- 
rature, When the thermometer only shows 212° Fahr., the boiler 
is opened, and emptied by the man-hole as soon as it is sufficiently 
cooled.” 


TILGHMAN’S ENGLISH PATENT, PROVISIONAL SPECIFICATION-—EXHIBIT Q. 


“Provisional Specification left by the said Richard Albert Tilgh- 
man at the Office of the Commissioner of Patents, with his 
Petition, on the 9th January, 1854. 

“The first part of my invention consists in a xcw method of ob- 
taining free fat acids and solution of glycerine from animal and 
vegetable fatty and oily bodies which have glycerine as their base. 
Two processes are now practiced for this purpose, one called the 
saponification process, making use first of lime to decompose the 
fat, (forming a line soap,) and then of some strong acid to neutralize 
and remove the lime, leaving the fat acids in a free state. 

“In the other process the fat is heated with concentrated sul- 
phuric acid, which so acts upon or combines with the glycerine of 
the fat, that boiling with water removes both of them, leaving the 
fat acids in a free state. 
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« Now, my invention consists in exposing the aforesaid fats and 
oils to the action of water at a high temperature and pressure, the 
effect of which is to cause the combination of the water with the 
elements of the neutral fats, so as to produce at the same time free 
fat acids and solution of glycerine. Those fats, which, like palm- 
. oil, are highly colored, are also to some extent bleached by the 
process, and the strong smelling oils are more or less deodorized. 
The operation is performed in a continuous manner by pumping an 
intimate mixture of the fat and water through a very strong met- 
allic vessel heated to the requisite degree. From it the mixture 
(now changed into free fat acids and solution of glycerine) escapes 
through a safety-valve so heavily loaded as not to open by the mere 
pressure of the steam. The solution of glycerine settles from the 
hot fat acids, and may be purified as usual. The fat acids may be 
used for making soap and candles at once, or bleached by any of 
the ordinary methods, or may be distilled with hot steam in the 
usual manner. | 

«“ The second part of my invention relates to the manufacture of 
soap.” 


SUIT BROUGHT BY MOINIER AND ITS RESULTS. 


“Imperial stamp. ] 


« According to summons of Marecat, (Charles,) bailiff (« huissier’) 
of civil tribunal of first instance of the Department of the Seine, 
sitting in Paris, and residing ‘ Boulevard de Sebastopol, No. 46.’ * 

« The Plaintiff summoned the Defendant to appear on Thursday 
next, 17th November, at the court-room, and before the tribunal, 
in order that— 

“Whereas, by verbal agreements, in the date of the 13th of 
September, 1858, Mr. Fountaine Moreau, acting for and in behalf 
and for the account of Mr. Tilghman, declared that this latter was 
the owner of patents of, &c., &c. * ° * . * . 


Said agreement was im writing and copy in full given. {R. p. 
325.) 

« Now, therefore, considering that no opposition is made to the 
claims of the Plaintiffs, and that the same have been satisfactorily 
proven ; for these reasons, rendering judgment in the first instance, 
declares null and void the agreements in question, and condemns 
the Defendant by all legal means, and even by bodily constraint, 
according to the laws of April 17, 1832, and December 13, 1848, 
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to pay to the Plaintiffs 2,000 francs, to which sum they have, for 
the present declared their claim for indemnity to be reduced.” 
(Record 87, p. 300). 


Tilghman, having heard of this, appealed. 
And the results are— 


“The following has been determined upon : 

“ ARTICLE Ist. By these presents the parties annul all treaty 
and agreements existing in any form between them, and especially 
the contract of September 13, 1858. 

“ARTICLE 2p. The law-suit existing between the parties, and 
from which A/r. /ontaine Morcau has made appeal, shall no longer 
continue, and shall cease. 

“ARTICLE 3p. Messrs. Moinier & Co., and Messrs. Charles 
Leroy & Durand, shall pay to Mr. Fontaine Moreau the sum of 
five hundred francs each, or together, the sum of one thousand 
francs, as compromise of said law suit. | 

“ ARTICLE 4TH. Each of the parties shall pay its own éxpenses 
with reference to said suit. 

“ARTICLE 5TH. Mr. Richard Albert Tilghman shall re-enter 
into the free use and enjoyment of his patents. 

“In consequence, all engagements taken are null and of no 
effect, both those effecting said Mr. Tilghman, as those affecting 
Messrs. Moinier & Co., and Messes. Charles Leroy and Durand, 
the parties meaning by means of this compromise to renounce all 
claim whatever, and on any ground whatever.” (Record, p. 325). 


EXHIBIT DUBRUNFAUT’S FRENCH PATENT. RECORD, p. 1032. 


Additional extracts from Dubrunfaut’s patent, Deps. S. and N., 
No. 4. 


Patent of fifteen years, dated Aug. 28th, 1841, to Pierre Dubrun- 
faut, of Paris, for processes and apparatus which have for their ob- 
ject the purification of various animal and vegetable fats, and 
particularly the oils from fish, grain and of palm, ete. 

The principle of these operations is founded on the action of 
heat on the various fatty bodies at a temperature at which they 
begin to decompose, and during which they undergo distillation, 
to a greater or less degree, either in the air or ina vacuum. Thus 
whale oil, for example, heated, in an open vessel, up to 248° F. 
(120° C.), undergoes the motions of boiling; which is only caused 
by the escape of water. If we continue to heat it up to from 
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608° F. (320° C.) to 620° F. (330° C.), a lively boiling is produced, 
and the oil undergoes a commencement of decomposition which 
gives rise, among other products, to a carburetted hydrogen gas, 
and to a matter which powerfully irritates the throat and eyes. If 
we then stop the heating and cool down the oil, we find that it has 
lost completely its characteristic fishy taste and smell. The oil in 
this state is more dense, more viscid and more colored than the 
original oil: it is less congealable, it burns nearly as well and it 
produces, with greater ease, soaps which have not, and do not ac- 
quire by any length of time, the original odor of the oil. 


If we heat the oil to a lower temperature than that above indi- 
bated, as, for example, only to 572° F. (300° C.), it decidedly 
lessens its smell, retains a taste of dried fish and is not thoroughly 
disinfected ; for the soap made of it, though without smell at first, 


rapidly regains a strong smell of fish. * * * 


The oil thus heated in an open vessel undergoes an action from 
the air, which colors it more or less powerfully, and, in certain 
cases, this may be injurious. I avoid this injury by heating the oil 


in a close vessel, in an atmosphere free from oxygen; for example, 
in an atmosphere of carbonic acid, or—still better—by heating it 
mavacuum * * * 


Tallow submitted to the same treatment, that is to say, heated 
to the temperature of 617° F. (325° C.), notably loses smell, arid 
produces soaps which have the smell of tallow to a less degree. 
alm vil, heated up to 428° F. (250° C.), begins to boil, and fur- 
nishes solid fat acids by the distillation, among which margaric 
acid predominates. By continuing the distillation until the oil is 
reduced to four-fifths of its volume, it is found to be deprived of its 
original color and smell, so as to be able to produce solid soaps, 
entirely without smell, and white. In this distillation the oil ought 
not to produce any fat acids but those pre-existing in the oil; that 
is to say, that in all these cases we should stop the operation when 
the boiling point rises above 617° F. (325° C.). 

* 


* * * * * * 


Green fats and bone grease are purified like tallow, and do not 
need any peculiar treatment. * * * 
a 


March 4th, 1842. Patent for additions and improvements. 


Palm oil, which is known to be a natural mixture of fatty acids 
and neutral fats, is deprived of its color and smell by a distillation 
which carries off from it a fifth or a sixth of its volume of solid fat 
acid; then the boiling-point rises to 620° F. (330° C.), and, if we 
wish to continue the distillation, the heat will rise rapidly as high 
as 752° I*., and we will then have, at the same time, all the pro- 
ducts which result from the alteration of fatty bodies, acroleine, and 
carburetted hydrogen. * * * 

Palm oil heated in a close vessel under a pressure of 4 or 5 
atmospheres, can reach a temperature of 617° F. (325 C.). ‘Tt is 
then found to be freed from color and smell. * * * 

Fish oil can be freed from smell by a current of steam, but it is 
impossible to obtain a satisfactory result if the oil is not heated at 
least to 536° I*. (280° C.). It is necessary, moreover, in this case 
to continue the process for at least twelve hours. By passing the 
steam through it at a higher heat, less time is needed for disinfec- 
tion. 

It is to be remembered that in this process the oil becomes 
more colored than by rapid disinfection at 626° F. (330°C.); it 
also acquires a very strong bitter taste. We must remark also, 
that in this process the steam only carries off that small portion of 
fat acids which is found developed in the oil, about 2 or 3 per 
cent. 

In fact, it is only when the oil has been heated to from 617° F. 
(325° C.), to 626° T°. (330° C.), that it can produce these fatty acids 
in abundance, and with ease by the action of a current of steam at 
a heat below the boiling-point of the oil. 


STEAM DISTILLATION. 
Note to pages 28,-40, and 58 to 65. 


This subject is exhaustively discussed by Mr. Tilghman in his 


supplemental evidence. 


RECORD, p. 1022. 


xQ. 26, Can fat be decomposed into fat acids and glycerine by 
the action of steam alone ? 
Ans, It can. 
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xQ. 27. When did you first have knowledge of such fact ? 

Aus. | first knew of the decomposition’ of fat into fat acids and 
glycerine by distilling them in a current of steam from the an- 
nouncement of the patent of Wilson and Payne, dated July 24, 
1854, which is Complainant's Exhibit 1624, Record 87, p. 87. 

xQ. 28. You are now aware, are you not, that Professor Schar- 
ling had published this fact to the world as early as 1850? See 
Defendants’ Exhibit No. 12, Werk suit. 

Ans. [am not aware that he did so, I saw Scharling’s paper 
in the year 1852, and made a great many experiments upon the 
subject at the time. 

xQ. 29. Scharling says: “My invention was excited in the 
highest degree when I learned that in England they employed 
superheated steam for the formation of the free acids of palm-oil, 
and that at the same time the products were thereby bleached. In 
an experiment in the laboratory, two pounds of fresh palm-oil were 
put into a small copper boiler and superheated steam passed there- 
through for two hours. There was obtained one pound of the fat 
acids, which was nearly colorless, and whose melting point was 
nearly 54°C. * * * Afterit was thus determined that vari- 
ous glycerines, though with unequal facility, might be decomposed 
simply by superheated steam, in like manner as by strong bases, I 
proceeded to try the operation of superheated steam upon whale 
oil, dolphin oil, was,” etc. This was published to the world by 
Scharling in 1850, and I ask you whether it does not contain the 
announcement that fats can be decomposed into fat acids by the 
action of superheated steam ? 

Ans. This paper certainly shows that Scharling supposed he had 
decomposed neutral fats into fat acids by distillation in a current of 
steam. It equally shows that Scharling was entirely ignorant of 
facts at that time well known to both chemists and manufacturers, 
which, if known to him, would have destroyed all the foundations 
upon which he based his assertion. 


xQ. 30. Your expert witness, Professor Booth, (Ans. to xQ. 
287, Werk case,) when interrogated as to Scharling’s paper, says: 
«* * * | infer from knowledge subsequently gained, that the heat em- 
ployed must have decomposed a portion of the fat into free fat acids 
and glycerine.” Do you coincide with Professor Booth in such 
opinion ? 

8Aus. Ido not. From knowledge of the fact, probably unknown 
to Professor Booth, that the principal results mentioned by Schar- 
ling had been obtained years before, in England, by the parties 
whose process Scharling had evidently heard of, but imperfectly, 
and from which he drew an entirely false infernce. In Record, 87, 
page 86, Complainant’s Exhibit 10,191, is the patent of Gwynne 
and Gorgee Ferguson Wilson, of 1844. 


In this patent the process attempted by Scharling is there de- 
scribed, but in a more thorough and complete manner than was at- 
tempted by Scharling. They describe the distillation of crude 
palm-oil in a current of super-heated steam. Like Scharling, they 
stop the distillation when only one-half had been distilled over, but 
Scharling, by his silence as to the oil remaining in the still, would 
lead the reader to suppose that the same process could be continu- 
ed until all the palm oil had been converted into fat acid. These 
manufacturers, however, could not afford to neglect so large a por- 
tion of their material, and they give directions for its further treat- 
ment, to put it in such state that it could be distilled, having found 
that it was not further distillable in the first operation. The simple 
explanation of this course is given by the fact that palm oil con- 
tains already formed free fat acids in its commercial state, and that 
free fat acids are easily distillable in a current of super-heated steam, 
while neutral fats are not. The large quantities of free fat acids ex- 
isting in palm oil, are mentioned in Exhibit 11, Record 87, page 
238, where palm oil containing free fat acids equal to 50 per cent. 


of its weight is mentioned. 


If the decomposition of a neutral fat could have been effected by 
Scharling, it was only at the end of his experiment that he was in 
condition to prove it; but when he arrived at that point, he simply 
abandons the residue in his still. (which was now neutral palm oil, 
free from pre-existing fat acids), as if it were not worth further at- 
tention. The manufacturers, however, take this neutral palm oil 
out of the still, and, by means of lime saponification, convert it into 
fatty acids, a product they were unable to obtain by further contin- 
uance of the steam distillation. Even the half which has distilled 
over in this process, however, is not pure fat acid, as Scharling has 
supposed ; but it is still a mixture of free fat acid with so much 
neutral fat in it as to render it useless for the manufacturers, and 
they accordingly direct this product to be distilled a second time, 
when they at last get an acid fit for the manufacture of candles. 
The residue in the still of this second distillation is treated by 
them as a neutral fat, which they convert into fat acids by the lime- 
saponification process to fit it for distillation. 


xQ. 31. In your answer to the last question, you compare the 
process described in Scharling’s paper with the patent of Gwynne 
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& Wilson of 1844, No. 10,191, and state, as I understand you, that 
the two are substantially the same; am I correct in this? 


Ans. The two processes I believe to be substantially the same, 
with the exception that temperature mentioned in Scharling’s ex- 
periment, being entirely inadequate to produce the results he de- 
scribes, I have concluded it to be a clerical error in the original 
account in :rdmann’s Journal. 


xQ. 32. What was the temperature employed in the patent of 
Gwynne and Wilson referred to ? 

Ans. The temperature employed is not stated in the patent of 
Gwynne and Wilson, but from the facts stated of the results therein 
produced, those familiar with such processes know that a tempera- 
ture of about 550 to over 660° Fahrenheit is usually employed to 
produce them in practice. 

xQ. 33. You have heretofore stated that your first knowledge 
of the fact that fats can be decomposed into fat acids and glycerine 
by the action of steam alone, was derived from Wilson and Payne’s 
English Patent of 1854. State wherein that patent differs from the 
patent of Gwynne and Wilson of 1844. 

Ans. It difiers from said patent in the announcement of the fact 
that fat acids and glycerine could both be obtained in the process 
of distilling fats in a current of steam, and in giving the tempera- 
ture most suitable for producing this previously unknown result. 
The apparatus employed in the process identical with that used 
in the patent of 1844, and the temperatures employed were prac- 
tically the same, but it was first made known in the patent of 1854 
that glycerine was produced in the process previously described 
in 1844. 

xQ. 34. You think, then, that glycerine was obtained in the pro- 
cess conducted under the patent of 1844. Is this so? 

Ans. | do not think glycerine was produced by the manufac- 
turer under the patent of 1844, but I have no doubt that it was fre- 
quently produced, but that its production was in such small quantity, 
and it was diluted with such an enormous proportion of water, that 
its presence was never known or even suspected by the manufac- 
turers, and it consequently was run to waste. 

xQ. 35. Having stated that the apparatus in the two patents of 
1844 and 1854 were the same, and that the subject-matter under 
treatment was the same, but stating in effect that the results ob- 
tained were different, state why such was the fact. 

Ans. The two patents differed in the results sought after. The 
patent of 1844 was to obtain the fat acids pre-existing ina free 
state in the palm oil of commerce. When these fat acids had dis- 
tilled over, the patentees of 1844 withdrew the 50 per cent. residue 
im the still, as a material not suitable for further distillation ina 
current of steam, as the distillation of fatty matter became exceed- 
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ingly slow, and its quality for candle making purposes very inferior. 
They did not know that this slow distillation of imperfectly decom- 
posed fat was then accompanied with the production of a small 
proportion of free glycerine. The patentees of 1854, having dis- 
covered the presence of free glycerine in these last mentioned pro- 
ducts, had an inducement to carry on the process to all the residue 
of the charge which the patentees of 1844 had not. 

xQV 36. To return to Scharling; he mentions, does he not, that 
the palm oil distilled by him was fresh ? 

Ans. He does, but as the palm oil is not produced in Germany, 
but is obtained only from the interior of Africa, it was impossible 
that he could obtain really fresh palm oil. I have never heard of, 
or examined any palm oil that did not contain considerable pro- 
portion of fresh fat acids, and the patentees of 1844 show that the 
average distillable proportion (that is, pre-existing free fat acids), 
by their process, was about one-half in ordinary commercial palm 
oil. Defendant's Exhibit, No. 11, Record 87, mentions a palm oil 
containing 80 per cent. of free fat acids. 

xV. 37. Quote the paragraph from the patent of 1844, if any 
there is, which states that the palm oil under treatment contained 
about one-half free fat acids prior to its treatment. 

Ans. No statement is made of the exact® percentage of free fat 
acid in the palm oil operated upon, but the fact is communicated 
in the statement, that they have found it preferable “ to distil over 
only about one-half of the palm oil under process in the first distil- 
lation.” The direction is also given to convert the residuum in the 
still “into fatty acids, by means similar to those used in the manu- 
facture of stearic acid or by other suitable means, and to distil the 
fatty acids so obtained.”’ These two paragraphs show distinctly 
that free fatty acids alone were considered suitable for distillation 
by the Patentees, and that when one-half the palm oil has been 
distilled over, they found it necessary to treat the residue in the 
still as other neutral fats are treated to convert them into free fat 
acids. The fact that the fatty bodies in their neutral or neutral 
state are unfitted for distillation in a current of steam, is stated by 
the same Patentee in a previous patent of a few months earlier 
date (Compl’ts Exhibit, 10,000 Gwynne and Wilson patent of Dec. 
25, 1843,) in these words: “Inthe course of a series of experi- 
ments in which we have been engaged for some time past, relative 
to the distillation of fatty and oily matters, we have particularly 
observed that fats and oil in their natural state are not well adapted 
for distillation, owing as it appears, to the presence of the ingredient 
called “ glycerine,” and that, although fats and oils can be distilled 
in their natural state, and the distillation itself destroys or decom- 
poses the “ glycerine,” it is a preferable mode of operation to 
abstract, destroy, or decompose the “ glycerine” in the first instance, 
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and afterwards to submit the fatty or oily matters to distillation in 
the acidified or modified state produced by such action.” Their 
subsequent patent of 1844, is carried on in exact accordance with 
the statements just made from the patent of 1843, and the chief 
novelty of the patent of 1844 is given in these words: “ Now we 
have discovered that the products obtained by the distillation in an 
atmosphere of a suitable gaseous body of palm oil in its crude state 
as imported, can be applied to the manufacture of candles, without 
treating such products with nitric or nitrous acid,”’ etc. 

xQ. 38. Scharling speaks in his said paper of having decomposed 
castor oil, tallow and other fatty matters, besides palm oil, by the 
action of steam. Do you think,as to these other fatty bodies, that 
they were partially decomposed before subjected by him to this 
process ? 

Ans. As Scharling gives no account of any tests employed by 
him to ascertain the purity of the fat acids which he says he ob- 
tained, there seems to be no reason for trusting the results he 
asserts from these other bodies more than the experiments on palm 
oil. We know nothing of the previous history of these “ other 
fatty matters” on which he operated, (to enable us to form an 
opinion) as to their neutral condition. A chemist who makes 
such gross mistakes 4s Scharling has done in this paper as to 
palm oil would be but little trusted by chemists as to any 
other experiments he might make. He quotes the finding of 
Brodie’s cerotic acid in the products of the distillation of wax ina 
current of steam, as a proof that he had decomposed that substance 
also, whereas it is notorious to chemists that Brodie found large 
percentages of free cerotic acid existing in many samples of natural 
wax. From direct repetition of Scharling’s experiments on tallow, 
made by me in the year 1850, I can testify to the valueless quality 
of the products of the distillation for the manufacture of candles. 
I found that the product contained so large a proportion of neutral 
fat that it was practically less valuable than before the operation. 

xQ. 39. Did you, in 1850, or at any time prior to 1854, decom- 
pose fat, producing free fat acids and glycerine, by the action of 
steam ? 

Ans. I have no doubt that I did so, but did not know what 
result I had been thus obtaining until seeing Wilson and Payne’s 
patent in 1854. 

xQ. 40. When and where did you do this first ? 

Ans. In 1850, in Philadelphia, I first distilled fatty matters ina 
current of steam, at a temperature so low as not to produce acro- 
leine. I know now by the light of subsequent discoveries what 
results were produced in those experiments, though unknown to 
me at the time from the small degree in which they were produced, 
which concealed their existence, and made the result entirely value- 


less. I have no doubt the same results were produced in the dis- 
tilling process described by Chevreul and Gay Lussac in their 
patent many years previous. Said result equally escaped their 
notice. 

xQ. 41. From your present knowledge on the subject, state 
what results you produced by this steam process in 1850. 

Aus. From present knowledge, I believe [ obtained a mixture 
of fat acids with so much neutral fat as to render them practically 
valueless, and that there must have been glycerine in minute quan- 
tity in the large amount of condensed water. 

xQ. 42. Where were these operations of 1850 performed by you ? 

Ans. In my laboratory, at Philadelphia; I had also done the 
same thing repeatedly on a large scale, about the same time, in 
the factory of Grant, Crumpton & Company, Philadelphia, upon 
quantities of over 1,000 pounds at a time. It was, in fact, by their 
failures to realize the results expected from reading Scharling’s 
paper that Mr. C. H. Grant first requested me to make such ex- 
periments. I was shown a complete distilling apparatus which 
had been fitted up by the firm for the express purpose of prac- 
tising; as a manufacturing process, the methods prescribed by 
Scharling, but their results were so entirely contradictory to their 
expectations, that Mr. C. H. Grant came to me with a translation 
of Scharling’s paper to see if I could show them the cause of their 
failure. 

xV. 43. Then, prior to your experiments, you had read Schar- 
ling’s paper, Is this so? 

Ans. It is. 

xQ. 44. And it was the reading of this paper, under the request 
of Mr. Grant, which induced you to make such experiments. Is 
this so? 

Ans. It is. 

xQV. 45. Did you not represent to Mr. Grant that such experi- 
ments were highly successful ? 

Ans. | did not; on the contrary, I represented to him that they 
were a perfect failure, and that I believe that Scharling was a hum- 
bug, and was not acquainted with the matter on which he wrote, 
but knowing that palm oil was worked by a distillation process on 
a very large scale in England, by Price’s Patent Candle Company, 
I examined a long series of patents which had been out by Mr. G. 
I’. Wilson and others interested in that company. I then soon 
found that Scharling had been misled by an erroneous report of 
the process used in distilling palm oil in England, and had made 
statements from his imperfect knowledge, and still more imperfect 
experiments, that he would not have made if he had seen the origi- 
nal patents, or experimented a little further, as any reliable chemist 
would have done before publishing results. 
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xQ. 46. At the establishment of Grant, Crumpton & Co., did 
you undertake the distillation of neutral fat by superheated steam ? 

Ans. I did not undertake the distillation of neutral fats by super- 
heated steam as a desirable process for manufacturing fat acids, hut 
I was frequently obliged to work this process upon large residues 
of neutral fat left in their still in consequence of imperfect decom- 
position which had been effected by the previous action of sulphuric 
acid on the fat. When such imperfectly decomposed fats are dis- 
tilled, the free fat acids pass over rapidly and at a moderate heat, 
carrying some portion of neutral fat along with them, but the mass 
in the still soon becomes entirely a neutral fat, and then has gener- 
ally been worked over by simple distillation with steam to the great 
injury of the manufacture. 

xQ. 47. Did you not at their establishment attempt the distilla- 
tion of neutral fats by steam, which fats had not previously been 
subjected to any other treatment ? 

Ans. | do not remember ever having attempted a single experi- 
ment of that kind at their factory,and as I had made many experi- 
ments on such a distillation of neutral fats in my laboratory, 
with uniformly bad results, I had no inducement.to attempt it on a 
large scale. 

xQ. 49. Has not the distillation of neutral fats by Steam, and 
their decomposition into fat acids and glycerine, been conducted for 
many years at the establishment of Price & Co., in England, under 
the patent of Wilson & Payne of 1854 ? 

Ans. | believe that process was worked for a short time, being 
the interval between their discovery of the decomposition and their 
getting at work the apparatus for carrying out my patent. I have 
every reason to believe that the process of decomposing neutral fat 
by distillation with steam, was not adopted by them or any other 
manufacturer permanently as a means of decomposing fats on a 
large scale. I know that said process has been tried repeatedly by 
many manufacturers, and I have heard of no one who has adopted 
it. G. F. Wilson published an account of the working of this pro- 
cess at their factory prior to their obtaining a license to use my 
process of decomposing fats by water at a high temperature and 
pressure, but I have seen no statement as to the extent of their 
using their process on a large scale subsequent to the working of 
my process at their factory, which was still kept in operation there 
at the Gate of my last communication with them, being July 13, 
1865, (see Complainant's Exhibit Wilson, Record 340, page 353). 
I know that after my apparatus had been running at their worksfor 
a few months, when some part of it got out of order, so as to stop 
the supply of glycerine, the greatest excitement was produced 
among the superintendents of the works as to the means of keep- 
ing up the supply of glycerine to their customers, and they resort- 
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ed to most energetic means of repairing said apparatus, without re- 
gard to expense, in order to place it again in working order. As 
they had at their command the largest collection in the world, of 
distilling apparatus for fatty bodies, and did not wish to apply it to 
the production of glycerine and fat acids by their own process, I 
infer that they found the water process preferable for that purpose ; 
as I know of no manufacturer in the world using said distilling pro- 
cess for neutral fats, I believe it to be entirely valueless as a manu- 
facturing process, and only interesting as a chemical curiosity. 


See, also, his re-direct examination. 


RECORD, p. 1029. 


VY. 59. State whether the decomposition of neutral fats into fat 
acids and glycerine by distillation in a current of steam has been 
generally adopted asa manufacturing process, and, if not, why not, 
In your opinion ? 


Ans. It has not been adopted generally, nor have I heard of a 
single factory in the world which has adopted it as a regular work- 
ing process. I have seen many manufacturers who have tried the 
process, and their results all agreed with my own, which were that 
the distillation took place so slowly that if even the products had 
been those of a perfect decomposition, it would not have paid to 
carry iton. But the fact was, the products, instead of being use- 
ful, were entirely useless for the candle manufacturer, owing to the 
large proportion of neutral fat contained in them, which made 
them unfit for pressing, and to yield a soft, greasy product. The 
process might have been usefully employed for the manufacture of 
pure glycerine if my own process had not shortly before supplied a 
cheaper means of producing both pure glycerine and perfectly de- 
composed fat acids at the same time. It was, in fact, only a means 
of producing pure glycerine, that the steam distillation process 
was, for a few months, partially worked by Price’s Patent Candle 
Co. I obtained a sample of the fat acids produced by them in such 
working, and found it to contain a large proportion of neutral fat, 
but their glycerine was very good. I have reason to believe that 
such production of glycerine on a large scale was abandoned by 
them as soon as they got the apparatus for working my process in 
practical operation. 
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NOTE TO PAGE 27. 


xQ. 24. There is another requirement in the patent as to the 
other form of vessel (“any convenient vessel”), to wit: “the vessel 
must be closed and of great strength, so that the requisite amount 
of pressure may be applied to prevent the conversion of the water 
into steam,” is there not ? | 

Ans. There is a requirement that the vessel shall be strong 
enough to prevent the conversion of the water into steam, which 
was meant to realize the common and well known condition re- 
quired in all other digesters; that the mass of the water should not be 
allowed to pass off in the form of steam, as it inevitably would if 
the containing vessel were not sufficiently strong to resist the 
pressure at the heat employed. It was never intended to prevent 
the formation of any steam which would naturally be produced in 
the upper portion of the vessel. 
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